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ABSTRACT

Biomedical Scientists (BMSs) work in healthcare laboratories providing diagnostic
testing and monitoring therapeutic effects on patients. The standards that
govern the profession refer to working in the best interests of the patient and
service user, yet BMSs have little or no patient contact. This raises the question
of how BMSs relate their role to patient outcomes and how they evidence that
they meet these requirements. This study explored stakeholder perceptions of
the BMS role to determine whether there was a shared understanding of how
the BMS role contributes to patient outcomes and how BMSs demonstrate that

they work in the best interests of the patient and service user.

Round 1 of the Delphi study involved qualitative interviews and focus groups
with staff and students on the BSc Biomedical Science programmes, practising
BMSs within the National Health Service (NHS), and representatives from the
Professional, Statutory and Regulatory Bodies (PSRB). Thematic analysis of the
15t round responses generated statements which participants scored using a
Likert scale in round 2. The degree of divergence or consensus amongst

stakeholders was assessed using a 70% consensus level.

In the 2™ round, there was evidence of divergence of opinion across the
stakeholder groups. This demonstrated a gap between education and laboratory-
based practice in both the student and academic groups which was described as

a theory-practice gap. This was most evident in topics such as the BMS role in



patient care, professional registration and multi-disciplinary team (MDT)
working. This is the first time a theory-practice gap has been identified with
respect to the BMS workforce. This demonstrates a contribution to knowledge
and practice of this study as students may not be adequately prepared for their

role.
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CHAPTER 1. INTRODUCTION, CONTEXT AND AIM

1.1 Introduction

Biomedical Scientists (BMSs) form part of the scientific healthcare workforce
within the United Kingdom (UK). However, the BMS role in patient outcomes,
and the way in which BMSs evidence the impact of their practice on patient
outcomes has not been previously described. This research aimed to consider
stakeholder opinions of how the BMS role contributes to patient outcomes and
to understand whether a lack of understanding of this aspect of the role impacts
upon performance. As outlined in chapter 5, this study represents both a
contribution to practice and to knowledge. The introductory chapter provides
background and context of the BMS role before exploring the importance of the
pathology service in patient care. The introductory chapter concludes with the

exploratory aim and research focus.

1.2 Background and Context: The Biomedical Scientist role

BMSs are responsible for the preparation, analysis and reporting of pathological
specimens, escalating abnormal results to clinical staff in a timely manner (Becich
et al., 2004; Royal College of Pathologists, 2011; Beastall, 2013; Croal, 2017).
The BMS role involves little or no patient contact, but laboratory data reported
by BMSs is essential for patient management and care. The regulatory body for
BMSs is the Health and Care Professions Council (HCPC) who award the
protected title of ‘Biomedical Scientist’ following the successful completion of an

Institute of Biomedical Science (IBMS) accredited degree (or equivalent), a



period of laboratory-based training and an end-point assessment called the

Certificate of Competence (see figure 1.1).

The professional body is the IBMS which have developed a portfolio, against
which trainee BMSs can evidence that they meet the threshold HCPC standards
to practice as a Biomedical Scientist (IBMS, 2018b). The IBMS also provide
guidelines for professional practice in biomedical science (IBMS, 2018a),
supporting registrants to meet the HCPC standards (HCPC, 2014). The IBMS
offers professional qualifications, accredits training laboratories, accredits degree
courses and co-ordinates statutory registration on behalf of the HCPC. The
Biomedical Scientist title is protected by law, and it is a criminal offence for an
individual to use this title when not entitled to (HCPC, 2018b). Increasingly, HCPC
registration is achieved through the completion of a placement year in an
accredited laboratory as part of an integrated BSc Applied Biomedical Science
programme, therefore education providers are pivotal in supporting student

understanding of the BMS role.



Non-accredited BSc

Graduate BSc (hons)
(Duration 3 years)

IBMS assess degree content and
recommend further study (if required)

Complete further study

Obtain a trainee post or support staff
role in an accredited laboratory

Applied IBMS & HCPC

IBMS Accredited BSc accredited BSc

Complete levels 4 and 5 of academic
study

(Duration 2 years)

Graduate BSc (hons)
(Duration 3 years)

Complete placement in IBMS accredited
training laboratory and IBMS
registration portfolio

(Duration 1 year)

Obtain a trainee post or support staff
role in an accredited laboratory

Complete IBMS Registration Portfolio
(Duration approximately 1 year)

Return to university for level 6
academic study (Duration 1 year)

Graduate Applied BSc (hons) and
HCPC registration. Eligible to apply for
band 5 role.

HCPC registration and band 5 role

IBMS Certificate of

Competence by Equivalence

Graduate BSc (hons)
(Duration 3 years)

Role in healthcare laboratory &
extensive experience equivalent to a
Biomedical Scientist
(Duration unknown)

Candidates demonstrate they meet HCPC
standards through evidencing knowledge
and competence (undertaking
supplementary education if required)

HCPC registration and eligibility to
apply for band 5 role.

In order to achieve IBMS Accreditation, academic courses must:
Conform to the QAA Benchmark Statements for Biomedical Science
Meet HCPC academic requirements for registration as a Biomedical Scientist
Be relevant to professional practice

Complete IBMS Registration portfolio
(Duration approximately 1 year)

Be informed by research advances
Be prepared for future scientific advances
HCPC registration and band 5 role
There is no explicit requirement for patient-centred care (PCC) to be delivered as part
of the curriculum.

Figure 1.1. Available pathways to achieving HCPC registration as a Biomedical Scientist (IBMS, 2018b; 2020b; 2021b).
3



1.3 The Professional and Regulatory bodies

The Health Professions Council (HPC) (now the HCPC) was established as the
regulatory body for professions allied to medicine in 2001, replacing the Council
of Professions Supplementary to Medicine (CPSM) (HCPC, 2015). The HCPC was
set up to protect the public, ensuring healthcare professionals meet the threshold
standards of education, training, conduct and professional competence. The
HCPC regulates 15 healthcare professions, determining standards of conduct,
performance and ethics which apply across all registered allied health professions
(HCPC, 2016). Each profession must also comply with role specific standards of
proficiency, which include some standards common across multiple professions

(HCPC, 2014).

The HCPC standards recognise that some regulated professions work with
patients, some with clients and some with service users. The term ‘service user
is favoured in the BMS specific standards (HCPC, 2014) and is defined as “anyone
who uses, or is affected by the service of registrants, for example patients or
clients” (HCPC, 2016 p. 13). For BMSs, service users include both patients and
clinicians using the laboratory service. Describing the patient as a 'service user’
could be considered as dehumanising or distancing the patient from the BMS
role and making it more challenging for BMSs to identify their role in patient
outcomes. Language used in healthcare is important because dehumanising
healthcare language allows patients to no longer be seen as individuals (Dawson,

2021).



Most HCPC regulated professions require patient contact meaning that the
generic standards do not explicitly state how registrants evidence that they meet
these requirements. Not all graduates of the BSc Biomedical Science award
aspire to a BMS career and the diverse range of career aspirations for Biomedical
Science graduates is challenging for ensuring appropriate curriculum content.
Academics on the BSc Biomedical Science award are from diverse backgrounds,
including practitioners and researchers which contrasts with other healthcare
professions, such as nursing, where most academics are experienced

practitioners (Drennan, 2008).

Application of the professional standards frameworks can be challenging to apply
to the BMS role. For example, HCPC standard of proficiency 2.4 states that
registrants must “understand the need to respect and uphold the rights, dignity,
values and autonomy of service users, including their role in the diagnostic and
therapeutic process and in maintaining health and wellbeing” (HCPC, 2014 p. 7).
BMSs may struggle to identify the patient’s values due to a lack of patient contact
and are likely to understand the patient’s role in the diagnostic process as an
abstract concept. The IBMS guidelines are more explicit about the importance of
the patient, stating that “patient safety and delivery of a high-quality care is the
expectation of all biomedical science professionals” (IBMS, 2018a p. 2). The way

in which BMSs relate to these requirements required further exploration.

1.4 The Role of the Laboratory in Patient Care
Significant abnormal results are communicated to the requesting clinician

urgently to accelerate appropriate action. The BMS role involves analysing a wide
5



range of different specimen types and BMSs specialise within a specific discipline
once professionally registered. The BMS role is essential to the function of many
hospital departments, including emergency department (ED), maternity and
theatres, in addition to primary care services. Despite this, pathology services
are considered by many to be a backroom function (Department of Health (DoH)
2006; DoH, 2008). This may impact upon ways in which the BMS role is linked

to the patient’s care pathway and patient outcomes.

Historically within the UK, and in some international settings such as the United
States (US) and Canada, the laboratory scientist role involved specimen
collection and analysis, providing a degree of patient contact. Within the UK, this
patient contact has been largely removed as increasing laboratory workloads
necessitated healthcare assistant roles, such as phlebotomists and medical
laboratory assistants (MLAs) (Hand, 2007). This inevitably changed the BMS role,
but professional guidelines remain focused upon the importance of the patient.
This change poses the question of whether the professional guidelines and
educational delivery reflect the requirements of practice to adequately prepare
BMSs for a role in healthcare. Internationally, the education and training for the
laboratory scientist role differs to the UK BMS role. In the US and Canada, the
Medical Laboratory Technologist (MLT) or Medical Laboratory Scientist (MLS) role
includes specimen collection and analysis. Registration as an MLT or MLS
requires the candidate to complete a Board of Certification examination by the

American Society for Clinical Pathology (ASCP).



Patient outcomes and clinical outcomes have no agreed international definition,
but are generally considered to be the change in health of an individual or group
attributable to an intervention (Healthcare Costing for Value Institute, 2016).
Most clinical outcomes are measured using a disease model, where a
pathological assessment of disease is determined by clinical presentation and
symptoms (Bowling, 2005). Traditionally, clinical outcomes include mortality
rate, morbidity or physical symptoms. However, this disease-centred approach
does not consider meaningful measures of health status and quality of life from
a patient’s perspective and further removes the focus from the patient for the
BMS workforce. Furthermore, the BMS role in contributing to patient outcomes
and how BMSs strive to achieve these has not been defined in professional

guidelines.

1.5 Laboratory Medicine and the Pathology service

Pathology services impact upon the lives of almost all patients, costing the NHS
between £2.5 and £3 billion per annum and representing 1.5-3% of NHS
expenditure (DoH, 2016). Estimates suggest that in excess of 70% of diagnosis
and treatment decisions within the NHS are dependent upon pathology results
(DoH, 2006; Hallworth, 2011; Ferraro, Braga and Panteghini, 2016). There are
26,136 BMSs working within the UK NHS (NHS Digital, 2022), suggesting this
large scientific workforce is responsible for diagnostic testing of significant
sample numbers and impact numerous patient care pathways. Incorrect
laboratory results or inappropriate reporting can impact upon patient care
leading to unnecessary diagnostic procedures, patient anxiety or even fatality

(Plebani, 2014). In England, per annum, there are approximately 500 million
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biochemistry tests, 130 million haematology tests and 800 million overall
pathology tests performed, equating to fourteen tests per person in England and

Wales (DoH, 2006; NHS England, 2014).

In the UK, pathology services are broadly divided into blood sciences
(haematology, transfusion, biochemistry and immunology), microbiology,
cellular pathology and cytology. Pathology services are provided by BMSs,
support staff in MLA or associate practitioner (AP) roles, clinical scientists and
consultants who specialise in a pathological discipline. The pathology service aids
patient diagnosis and management, but there is little published evidence of the
Biomedical Scientist’s role in the healthcare process. In this thesis, laboratory
medicine was defined as all stages of laboratory testing as carried out by a

laboratory scientist.

The role of the BMS workforce in patient care is difficult to quantify due to the
integrated nature of the healthcare system. Beneficial laboratory testing requires
processes to be initiated at the right time, on the right patient and actioned in a
timely fashion (Plebani, Laposata and Lundberg, 2011; Epner, Gans and Graber,
2013; Plebani, 2014; 2016). Rapid and accurate laboratory reports ensure
referral of the patient to an appropriate clinical team for further investigation or
treatment (Beastall, 2013). The BMS role is important to ensure other healthcare
professionals can carry out their role effectively, but the extent to which the BMS

role impacts upon patient outcomes has not been defined.



1.6 Drivers for Change in the Configuration and Deliver of Pathology
Services

DoH (2006) published a report into pathology services which concluded
pathology was a significant cost for healthcare services and staffing constituted
a significant proportion of the NHS budget. The report made recommendations
for changes to the pathology service, recognising a key role in the end-to-end
patient journey as part of an integrated healthcare system (DoH, 2008). Driven
by difficulties in staff recruitment and retention and the need to run pathology
services as an end-to-end function within healthcare, managed pathology
networks to meet the needs of patients and carers within a geographical area
were proposed (DoH, 2006; 2008). These proposed networks had a single
management structure, integrating pathology services over several sites. This
would eliminate unnecessary testing and reduce the cost per test with a high-
throughput laboratory, allowing greater buying power across the network
(Alderwick et al, 2016). These recent changes in the profession have focused
primarily upon cost savings, whilst further distancing the importance of patient
outcomes in the BMS role. McCreanor (2017) argues there is a risk that reducing
pathology expenditure may have adverse consequences for patients and delay

diagnosis and treatment.

In 2017, NHS Improvement proposed that the 122 NHS laboratory sites in
England should integrate to become 29 pathology networks, saving the NHS a
proposed £200 million by 2021 (NHS England and NHS Improvement, 2019).

However, these proposed savings have been heavily criticised due to the
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difficulty in identifying costs directly attributable to pathology services and due
to inaccurate data included in the report (McCreanor, 2017). It was proposed
that integration of pathology services across a geographical area would result in
co-ordination of assay provision, staffing and analytical platforms, but the
logistics of delivering this have proved challenging. These changes further

distanced the BMS from the patient and others within the MDT.

All 29 pathology networks were working towards consolidation, with 97%
engagement across pathology networks and 76% of networks on target to meet
the 2021 target timescale (NHS England and NHS Improvement, 2019).
However, there has been no further update on this target and current savings of
only £33.6 million have been achieved (NHS England, 2018). This suggests that
the proposed target and associated savings are unlikely to be achieved within
the timescale. The challenge of aligning analytical platforms, reference ranges
and staff recruitment and training across multiple sites has impacted upon this.
This has had a major impact upon the profession and potentially perceptions of

the BMS role in patient outcomes.

The impact of establishing pathology networks in England on the BMS role is
unknown, but as delivery of pathology services has changed and continues to
change, this will inevitably impact the role. In some cases, BMSs are reporting
results over a wide geographical area and liaising with clinicians in other
organisations or NHS Trusts. Although, beyond the scope of this thesis, a BMS
working on a different hospital site may feel further distanced from the patient,

which may influence their ability to focus upon patient outcomes. Hence, the
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changing scope of the BMS role is important to provide context of relevant major
changes in the profession, particularly as these changes have further distanced

the patient from the BMS role.

1.7 Rationale for the Study

This thesis arose because of my background as a BMS within the NHS. I began
working as a trainee BMS in 2007 and progressed to a Senior BMS role and then
took on additional responsibility for training. Through my BMS role and training
responsibilities, I became interested in why some BMSs are more focused on the
impact of their actions upon patient care. In particular, I was intrigued whether
this could be taught, developed through training or was an innate quality. In
2016, I began the role of Lecturer in Biomedical Science within a University

setting, specialising in haematology and transfusion.

The study aimed to identify stakeholder perceptions of the BMS role in supporting
diagnosis and treatment decisions. In this thesis, stakeholders were defined as
persons or organisations with a vested interest in the topic being considered
(Schmeer, 1999), in this case the BMS role. The motivation for this research
arose from my experiences as a BMS, where some colleagues were highly
motivated by the desire to ‘help the patient’, and yet other colleagues likened
their role to factory work, considered repetitive and boring, suggesting a focus
upon achieving patient outcomes may influence job satisfaction. As an academic
supporting students completing a 12 month NHS laboratory placement, I discuss
the importance of meeting the HCPC standards (HCPC, 2014; 2016), but

recognise, from professional practice, that evidencing ways to meet these
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standards can be challenging. By identifying how BMSs can evidence that they
put the patient first as part of their role, these concepts can be included in the
undergraduate curriculum and professional training, with a view to improving

patient care.

1.8 The Importance of Person-Centred Care (PCC)

In the UK, the NHS constitution highlights seven key principles considered
important NHS values (DoH, 2015). According to the NHS constitution ‘The
patient will be at the heart of everything the NHS does’ (DoH, 2015 p. 3), which
includes involving patients, families and carers in decisions about care and
treatment. There are six key NHS values, including compassion, which is central
to NHS care and requires staff to respond to patients with humanity and kindness
(DoH, 2015). Despite these being key concepts for all staff working in the NHS,
the lack of patient contact associated with the BMS role makes evidencing these

characteristics challenging.

Person-centred care (PCC) is explicit within legislation in the 2008 Health and
Social Care Act, stating that care and treatment of service users must be
appropriate and meet their needs and preferences (The Health and Social Care
Act, 2008). Several of the elements of PCC described in the Health and Social
Care Act (2008), would be difficult to achieve for healthcare professionals
without direct patient contact. For example, ‘designing care or treatment with a
view to achieving service users’ preferences and ensuring their needs are met’
(The Health and Social Care Act, 2008 p. 8) may be interpreted differently if the

Biomedical Scientist’s service user is considered as the patient, the clinical team
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caring for the patient, or both. If the patient is the service user, the BMS would
not be able to recognise service users’ preferences as they would be largely
unaware of these. However, if the clinical team are regarded as the service user,
then the service user’s preferences and needs may not reflect those of the

patient.

The National Institute for Health and Care Excellence (NICE) guidelines for
improving patient experiences of NHS services provide a series of
recommendations for how PCC can be achieved in practice, including
recommendations such as knowing the patient as an individual and respecting
their wishes (NICE, 2016). These guidelines are applicable to all staff within NHS
organisations. However, there is little scope within the BMS role to ‘know the
patient as an individual’. Respecting the patient’s wishes is challenging because
this relies upon communication with the patient. These qualities are desirable in
the US healthcare system, where the Institute of Medicine (IOM) made
recommendations for improving healthcare by addressing several quality issues,
including patient-centredness (Institute of Medicine, 2001). Internationally,
there is literature applying the IOM recommendations to laboratory medicine and
improving the quality of the laboratory service to meet the IOM aims
(Golemboski, Otto and Morris, 2013; Plebani, 2016). This study sought to
address whether a similar approach is required with respect to the UK BMS

workforce.

PCC is a key but contested concept which is widely discussed in healthcare

literature as an important aspect of high-quality care. PCC allows for shared
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decision making and for patients to have an input into their care. However, an
accepted definition of PCC has proved challenging, with some authors arguing
the term has been used to describe high-quality healthcare, whilst others suggest
it has been used as a token gesture and for political gains (McCance, McCormack
and Dewing, 2011; Scholl et al., 2014; McCormack et al., 2015). Discussions of
PCC often focus upon clinicians rather than other healthcare professionals, with
literature suggesting clinicians must demonstrate empathy, be respectful, honest
and compassionate (Scholl et al., 2014). However, there seems no reason why
these qualities can only be evidenced by clinicians, suggesting other healthcare

professionals need wider acknowledgement in patient care.

According to McCormack and McCance (2017) there are four key aspects of
person-centredness which are: being in relation, being in a social world, being
in place and being with self. This framework was originally designed for nurses
but has been developed to apply to all healthcare professionals. Being in relation
highlights the importance of relationships between healthcare professionals and
the patient for therapeutic benefit. Being in social context recognises the need
for healthcare professionals to listen to and respect the patient’s story to identify
the impact of care decisions. Being in place recognises the emotional connections
that a patient has with their surroundings. Being with self highlights the right of
every patient to be identified as a person and respecting the person’s values is
at the core of PCC (McCormack and McCance, 2017). However, these qualities
rely upon a healthcare professional having a degree of patient contact, which is
challenging for BMSs, suggesting an alternative framework is required to allow

those without direct patient contact to evidence their role in PCC.
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PCC is often described as what it is not, for example, it is not disease-centred or
clinician-centred (Epstein et al, 2010). However, achieving a common
appreciation of the attributes which comprise PCC has been more elusive. PCC
is established through forming and developing therapeutic relationships between
care providers, patients and their carers (McCormack and McCance, 2017). The
key aspects of the person-centred practice framework are presented in figure
1.2. Communication is a key aspect of PCC and facilitates shared understanding
and decision making (Starfield, 2011). Although establishing therapeutic
relationships and communication channels are challenging for BMSs due to a lack
of patient contact, providing high-quality care with the patient at the centre is a
key aspect of the BMS role. PCC can be interpreted differently by individuals,
making it challenging to define and implement (Health Innovation Network,
2017). Therefore, the central concept of PCC and how it can be applied to the
BMS role will be discussed throughout this thesis. There are some aspects of PCC
which are common across multiple definitions, including being respectful to the
patient’s preferences, demonstrating compassion, empathy and supporting
shared decision making. However, what it means to put the ‘patient at the centre’
or ‘work in the best interests of the patient’, terms which are often used with

respect to the BMS role, do not feature within the PCC literature.

15



'Wr:-rl-cing with the
Patient’s Beliels
and Values

Prowviding

Holistic Engaging

puthentically

o
0

ik
o

oy

=]

-

(2]

Ja.’lnd

Sympathetically Decision
Present Making

Figure 1.2. The Person-Centred Practice Framework re-presented
(McCormack and McCance, 2017). Copyright holder permission in Appendix
19.

1.9 Purpose and Scope

The BMS role in healthcare is poorly understood by those external to the
profession, with many patients and healthcare professionals unaware of the role
and what it involves (DoH, 2006; Ferraro, Braga and Panteghini, 2016). This
thesis aimed to explore stakeholder perceptions of the BMS role in patient
outcomes. Stakeholders included practising BMSs, academics delivering the pre-
registration Biomedical Science programmes and final year students on both the
BSc Biomedical Science programme (without an integrated placement) and the
BSc Applied Biomedical Science programme (including an integrated placement).

Representatives from the IBMS, HCPC and DoH were invited to participate, as
16



these individuals have input into the professional guidelines and standards which
govern the profession. These stakeholders considered how the BMS role
contributes to patient outcomes to determine whether this is important within
the role. In addition, this thesis determined stakeholder views on the factors

which influence how BMSs contribute to patient outcomes and PCC.

This area was worthy of research because BMSs make up a significant proportion
of registered healthcare staff employed within the NHS. The impact of laboratory
testing upon patient care is recognised, with at least 70% of all diagnosis and
treatment decisions being based upon pathology results (DoH, 2006; Hallworth,
2011). The professional guidelines provided by the IBMS and HCPC contain
references to the importance of the patient and service user within the BMS role
(HCPC, 2014; 2016; IBMS, 2018a). However, how this is manifested within the
BMS role has not been elucidated and has the potential to influence policy,
education, training and job satisfaction. This thesis aimed to determine whether
the policies provided by the professional and regulatory bodies align with
professional practice and are supported by education and training. It was
essential to determine how BMSs gain understanding of the patient-orientated
aspects of the role and whether education providers are adequately preparing
students for practice through their undergraduate studies and professional

training.

1.10 Research Focus
The aim of this study was to explore if there is a shared understanding within

the biomedical science community and key stakeholder groups of how the BMS
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role contributes to patient outcomes. The study also aimed to determine whether
stakeholders expected BMSs to contribute directly to patient outcomes so that
these key concepts can be delivered through the education of the future BMS
workforce. This necessitated investigation of stakeholders’ views on those factors
which may impact upon the Biomedical Scientist’'s contribution to PCC and
patient outcomes. To address the aims of the study, the following research
questions were developed:

Is there consensus between stakeholders regarding the role of Biomedical

Scientists in contributing to patient outcomes?

e Isthere a shared understanding amongst stakeholders of recognising how

Biomedical Scientists work to achieve patient outcomes?

e What are the opinions of stakeholders regarding the importance of

achieving patient outcomes in the Biomedical Scientist role?

e C(Can stakeholders identify how it can be recognised that Biomedical

Scientists are working to achieve patient outcomes?

1.11 Structure of the Thesis

Chapter 2 will consider the importance of the BMS role within patient outcomes
through an integrative review (IR) of the published literature (Whittemore and
Knafl, 2005). Details of the literature search strategy and the inclusion and
exclusion criteria used to identify the articles for analysis are included. The

research aims and objectives are presented following a review of the literature.
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Chapter 3 will present the methodology of the Delphi study. Delphi methodology
utilises a panel of experts to determine whether there is consensus on an issue
and is routinely employed in nursing and healthcare research (Keeney, Hasson
and McKenna, 2011). This Delphi study consisted of two rounds; the first round
consisted of two focus groups with stakeholders (one with academics and one
with students on the BSc Biomedical Science awards) as well as interviews with
BMSs and representatives from the Professional, Statutory and Regulatory bodies
(PSRB). The 2" round consisted of a questionnaire where stakeholders scored
agreement using a Likert scale. Within this chapter, the epistemological and
ontological implications of the Delphi methodology will be explored and justified.
The development of the research focus and interview schedule will also be
considered before outlining the process of thematic analysis (Braun and Clarke,
2013). The subsequent development of the 2" round item pool and attitude

statements will be presented.

Chapter four will present the findings and discussion of the study, beginning with
the results of the 1%t round thematic analysis and illustrative quotes from the
participants. The findings of the 2" round questionnaire which scored
participants’ agreement with a series of statements using a Likert scale will be
presented. The degree of consensus or divergence of opinion for the statements
will be outlined. The findings will then be contextualised within the published

literature.

Chapter five will include discussion of the strengths and limitations of this study,

recommendations for practice and for further research. The contribution of this
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study to the field will be discussed along with the potential implications for

practice.
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CHAPTER 2. A REVIEW OF THE LITERATURE

2.1 Introduction

This chapter presents an IR of selected literature which has provided the
foundation for this thesis. The chapter discusses the methodological approach to
the literature search, selection of suitable sources and justification for inclusion.
The selected literature was summarised, and a critique of the strengths and
weaknesses was performed. This was followed by a constant comparison
analysis of the literature and identification of common themes. Finally, discussion
of the areas considered lacking within the literature and the rationale for the

research aim and questions are provided.

2.2 Integrative Review Methodology

An IR following the model proposed by Whittemore and Knafl (2005) was
performed. IR is a systematic and rigorous methodology, whilst allowing the
utilisation of empirical and non-empirical sources to enhance understanding of a
topic (Whittemore and Knafl, 2005; Souza, Silva and Carvalho, 2010).
Whittemore and Knafl’s IR framework was followed as it demonstrates a robust
literature search and data analysis procedure and ensures quality outcomes for
the IR through the five stages outlined below. Alternative frameworks for IR
exist, such as the six-stage IR framework described by Souza, Silva and Carvalho
(2010). However, the methodology of Whittemore and Knafl (2005) was followed
as the five-stage process was designed to enhance rigour in the IR based upon

the methodology traditionally associated with a systematic review.
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2.2.1 Searching the Literature

Following an initial scoping search, it was evident the field of literature was
limited and there were few relevant studies which considered the BMS role.
Several approaches to the literature review were considered, including a
systematic review, but as there were very few quantitative studies in this area,
a systematic review was not suitable, whereas an IR utilises a range of literature
types. An IR allows the inclusion of experimental, non-experimental and
theoretical literature, providing a broad review of the literature (Whittemore and

Knafl, 2005; Aveyard, Payne and Preston, 2016; Toronto and Remington, 2020).

2.2.2 Stage One: Problem Identification

The problem identification stage identifies the research problem and purpose of
the review (Whittemore and Knafl, 2005). The role of the laboratory scientist
within healthcare is poorly understood by patients and other healthcare
professionals (Grant, 2009; Fraser et al., 2013). Anecdotal evidence exists from
laboratory professionals of the perceived importance of their role within patient
outcomes (Hallworth, 2011; 2015). However, this has been poorly explored in
the literature and terms such as ‘working in the best interests of the patient’
have not been defined, which allows individual interpretation of the guidelines

and a variation in expectations.

2.2.3 Stage Two: Literature Search
The literature search question was developed using an adapted version of the
Sample, Phenomenon of Interest, Design, Evaluation, Research type (SPIDER)

tool developed by Cooke, Smith and Booth (2012). The SPIDER tool was
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developed because the Population, Intervention, Comparison, Outcome (PICO)
tool was not considered appropriate for qualitative or mixed-methods research
(Cooke, Smith and Booth, 2012). The SPIDER synonyms used as part of this

literature search can be seen in table 2.1.

Table 2.1. SPIDER synonyms used to expand the key terms when

conducting the literature search.

Sample Phenomenon Design Evaluation Research
of Interest type
“Biomedical Patient Not included | Not included | Qualitative
Scientist” centred care
“Medical Patient Quantitative
Laboratory centered care
Scientific
Officer”
“Medical Patient Mixed-
Laboratory focused methods
Scientist”
“Medical Patient
Laboratory oriented
Technician”
“Healthcare Patient
Scientist” orientated
“Clinical Person centred
Laboratory care
Scientist”
“Medical Person
Laboratory centered care
Science”
Patient
outcomes
Health
outcomes
Clinical
outcomes

The literature search terms were identified following an initial scoping search to
identify key words regarding the pathology laboratory workforce. These were
developed using synonyms and terminology relevant to both the UK and US

healthcare systems. All known current terminology for ‘Biomedical Scientist’ in
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the UK was included (Healthcare Scientist is an alternative current title, whilst
Medical Laboratory Scientific Officer (MLSO) is a historical term), whereas in the
US, the programme of education and training leads to registration as an MLS or

MLT.

The literature review question which this chapter aimed to address was ‘what is
the role of the Biomedical Scientist within patient outcomes?’. The literature
search was conducted in January 2020 and followed an extensive and systematic
approach (table 2.2) across eight relevant databases which included CINAHL
Plus, Medline, Cochrane, PubMed, Nursing and Allied Health, Embase, EThOs
and Web of Science, as well as BASE grey literature. Alert updates were
established across all databases and monitored throughout the study up until
submission. No relevant additional articles were identified during this time.
Boolean operators were utilised to combine individual searches.

Table 2.2. The literature search strategy employed across all databases.

Search 1 and search 2 were conducted separately and the results of the
two searches combined within the database.

Search 1 Search 2
“Biomedical Scientist” Patient centred care
OR OR
“Medical Laboratory Scientific Patient centered care
Officer” OR
OR
“Medical Laboratory Scientist” Patient focused
OR OR
“Medical Laboratory Technician” = Patient oriented
OR &) OR
“Healthcare Scientist” Patient orientated
OR OR
“Clinical Laboratory Scientist” Person centred care
OR OR
“Medical Laboratory Science” Person centered care
OR
Patient outcomes
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Search 1 Search 2

OR

Health outcomes
OR

Clinical outcomes

The criteria selected for inclusion in the review are shown in table 2.3. The date
limitation was applied to identify articles published since January 2002, as the

HPC did not become fully operational until April 2002 (HCPC, 2015).

Table 2.3. The inclusion and exclusion criteria applied.

Inclusion Exclusion
January 2002 onwards Pre 2002
Scientific healthcare workforce Studies without reference to the
laboratory

English language
Any methodology
Peer-reviewed
Primary or secondary articles

The search identified 149 articles from EBSCO host databases and 1,367 from
other databases and sources. After duplicates were removed, 1,490 articles
remained which were further selected or rejected via the abstract content. There
remained 99 articles which were then further assessed for relevance via the
abstract, resulting in 39 articles, of which 18 met the inclusion and exclusion
criteria for the review. These articles were selected for critical appraisal utilising
an appropriate Critical Appraisal Skills Programme (CASP) tool (Critical Appraisal
Skills Programme, 2018) or Joanna Briggs Institute appraisal tool (McArthur et
al, 2015). For primary research articles, a quality appraisal score was
determined (Kmet, Cook and Lee, 2004; Hong et al, 2018). The remaining

included articles were identified by hand-searching. The number of studies
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included and excluded at each stage of the literature search process are shown

in @ PRISMA chart (figure 2.1) (Liberati et a/., 2009).

Opinion pieces were appraised by considering the expertise of the author,
whether sufficient literature had been consulted and whether there was rationale
for the author’s argument (MacArthur et al, 2015). The review articles were
appraised by considering the quality of the literature review process carried out
by the authors, how the quality of the reviewed articles was determined and how
this information was combined into a review (Critical Appraisal Skills Programme,
2018). The inclusion of secondary literature in the review is a recognised
limitation but was necessary due to the limited range of primary literature in this

field.
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Figure 2.1. PRISMA flow chart showing selection of articles for inclusion in the review (Liberati et a/., 2009).
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2.2.4 Stage Three: Data Evaluation

To assess quality of mixed-methods research (MMR), a mixed-methods appraisal
tool (MMAT) was used (Hong et al., 2018). Quality appraisal scores for qualitative
and quantitative primary literature were determined using the Kmet, Cook and
Lee (2004) scoring system. This system analyses qualitative and quantitative
studies and scores them on a number of parameters as either fully met (2),
partially met (1) or not met (0) (Kmet, Cook and Lee, 2004). This score is then
divided by the total possible score to give a percentage quality score for the
research. The literature selected for inclusion consisted of 18 articles, of which
4 were primary research and the remaining 14 were secondary literature. The
primary articles comprised 2 quantitative, 1 qualitative and 1 mixed-methods

study.

2.2,5 Stage Four: Data Analysis

The data analysis stage of an IR requires the selected sources to be ordered,
coded and categorised to identify appropriate themes which are summarised to
draw an integrated conclusion (Whittemore and Knafl, 2005). This involved a
process of data reduction and display, as seen in table 2.4 (Whittemore and
Knafl, 2005). Data analysis occurred using a constant comparison technique,
which converted extracted data into systematic categories (Whittemore and
Knafl, 2005). The literature was examined to identify themes and patterns
following an item-by-item comparison. Four key themes were identified within
the literature:

a. The importance of maintaining a high-quality laboratory service

b. The wider impact of laboratory services on healthcare
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c. The role of laboratory services in achieving patient outcomes

d. The technical and analytical nature of the laboratory scientist role

Many of the papers focused upon the US or Canadian healthcare systems, with
few articles referring to the UK systems. This international literature was selected
for inclusion due to a lack of UK-based literature. It was considered important to
draw comparisons with a closely related international healthcare profession due
to the better-established research fields regarding the laboratory scientist role in

the US and Canada.

2.2.5.1 The importance of maintaining a high-quality laboratory
service

The importance of providing a high-quality laboratory service was identified in
12 of the 18 included articles, as detailed in table 2.4. Patient safety featured
strongly as one of the key aspects of a high-quality laboratory service (Bennett

etal., 2014).

Birse (2010) conducted a study focused upon the patient safety climate amongst
Canadian MLSs. This was a quantitative study with questionnaire responses from
1210 members of the Canadian Society for Medical Laboratory Science in which
participants scored a series of patient safety questions using a Likert scale. There
was no reference to whether ethical approval was obtained. The study had a low
response rate of 11.2%, meaning findings have a greater risk of low validity,
with minimum acceptable response rates considered as 60% and above
(Fincham, 2008; Morton et al., 2012). The study reported 69.4% of respondents

perceived the laboratory patient safety climate as positive, with 97% believing
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that laboratory professionals have a role in patient safety and 80.9% perceiving
patient safety to be a priority within their laboratory (Birse, 2010). However, an
explanation of how MLSs can prioritise patient safety was lacking. The author
concluded that in the Canadian MLS profession, laboratory personnel are

seemingly intuitive that they have a role in patient safety.

Hilborne, Lubin and Scheuner (2009) conducted a narrative literature review
focused upon patient safety and the role of laboratory professionals in the US.
However, the authors acknowledged patient safety and quality issues in the
laboratory were not restricted by geographical location. The literature search
strategy used in the article was not provided and there was no discussion of how
the quality of the literature was appraised. The review concluded that no patient
should be harmed because of a laboratory error, and steps must be implemented
to ensure abnormal laboratory findings are acted upon (Hilborne, Lubin and
Scheuner, 2009). This conclusion was supported by Hallworth et a/. (2015). This
aspect of the role is reliant upon the multi-disciplinary team (MDT) to action any
abnormal findings and it is essential to recognise that laboratory medicine cannot
exist in isolation. Whilst laboratory professionals have an impact upon patient
safety due to the number of specimens received, correct clinical actions must be

initiated based upon laboratory results to ensure appropriate patient outcomes.

Morris, Otto and Golemboski (2013) gave a narrative review focused upon the
importance of patient safety in the undergraduate curriculum for MLSs by
considering how graduates are prepared to meet the IOM Quality Aims (Institute

of Medicine, 2001). This article focused upon the US MLS role and concluded
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that the IOM Quality Aims were not integrated into the MLS curriculum, leaving
graduates poorly equipped for practice. Although the IOM quality aims are not
applicable to UK healthcare, PCC is considered a central aspect. The authors
stated that laboratory professionals must focus upon enhancing quality and
patient safety and embedding these into the curriculum (Morris, Otto and
Golemboski, 2013). Whilst these recommendations apply to the US MLS
curriculum, these aspects were absent from the Quality Assurance Agency (QAA)
Benchmarks (QAA, 2019) suggesting that students may not receive these key
aspects of their education through their degree programme, instead placing the

burden on the employer.

Otto (2011) provided a review of the literature focused upon patient safety and
the medical laboratory. This article provided a brief overview of the literature,
written by an MLS in the US. Patient safety was defined as the avoidance and
prevention of adverse outcomes or injuries that arise during care, but recognised
the complexity of the healthcare system meant each interaction with a patient
impacted subsequent processes (Otto, 2011). The author concluded that to
provide high-quality and safe patient care, laboratories must aspire to improve
patient’s lives, but there was no discussion of how this can be achieved. In the
UK, it would be unlikely that a BMS would be aware of how an individual test has

impacted upon a patient’s life and this is arguably not a realistic expectation.

Plebani (2002) conducted a literature review which considered the wider role of
laboratory medicine in healthcare. The author was based in Italy and focused

upon features of the Italian healthcare system, but also referred to the UK
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systems. Laboratories must focus upon effectiveness and patient outcomes,
rather than just efficiency in laboratory testing (Plebani, 2002). This assertion
was also noted by Hallworth (2015). Plebani (2002) concluded that it was
essential to support clinical areas to improve pre-analytical and post-analytical
aspects of the total testing process (TTP) to improve patient outcomes and
patient-centred services. Inaccurate or incorrect laboratory results may
compromise patient care, leading to anxiety and unnecessary investigations.
Plebani (2002) stated that the effect of laboratory services on patient outcomes
should be further investigated through clinical audit, but this does not address

the contribution of the BMS.

Plebani, Laposta and Lundberg (2011) conducted a narrative review of the TTP
and the ‘brain-to-brain loop” whereby a laboratory test is considered from
requesting through to actioning results. The article considered errors in
laboratory testing and the risk of patient harm, concluding that the pre-analytical
and post-analytical aspects of laboratory testing are associated with the greatest
risk of error. This observation was also made by Beastall (2013) and Ferraro,
Braga and Panteghini (2016). The pre-analytical and post-analytical stages
largely lie outside of the laboratory’s control, with pre-analytical errors referring
to those during specimen collection, transportation or pre-processing (including
mislabelled specimens) and post-analytical errors including misinterpretation and
failure to action abnormal results. The authors concluded that the goal of
laboratory medicine was to improve patient care through reliable laboratory data,

therefore adding value. To achieve this, laboratories must become better
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integrated into the MDT to recognise the key role of diagnostic testing in patient

care pathways.

Plebani (2014) provided a narrative review of laboratory and diagnostic errors
and the impact of these on patient outcomes, drawing upon guidelines from
professional bodies, accrediting bodies and the wider literature. For laboratories
to practice PCC it is necessary to investigate any possible defect in the TTP which
may negatively impact patient outcomes (Plebani, 2014). However, the author
failed to acknowledge whether PCC applied directly to laboratory staff with little
patient contact, or whether reducing errors in laboratory testing supported
clinical teams to deliver PCC. The author suggested that by identifying quality
indicators and outcome-based measures for laboratory testing, laboratories can

achieve a patient-centred approach.

These articles demonstrated the importance of laboratory medicine in improving
and enhancing patient safety and outcomes. Several authors referred to the
importance of PCC for laboratory professionals without defining PCC in the
laboratory setting (Otto, 2011; Morris, Otto and Golemboski, 2013; Plebani,
2014; Sutton, 2014; Ferraro, Braga and Panteghini, 2016). Despite frequent
references to the importance of laboratory medicine in patient safety, no author
provided an explanation of how laboratory professionals can explicitly contribute
to patient safety and reducing patient harm. It was assumed that through the
impact on patient care pathways that laboratory professionals can optimise
laboratory processes and achieve accurate, timely and reliable results. This

reflects the integrated nature of the UK healthcare system where numerous
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professionals feed into a patient’s care pathway. Through striving to act in the
best interests of the patient, the laboratory aims to provide a high-quality
pathology service and support effective patient care, but the role of the BMS in

patient outcomes was not discussed.

2.2.5.2 The wider impact of laboratory services on healthcare

Eleven articles discussed the wider impact of laboratory medicine on healthcare
as detailed in table 2.4. These articles discussed the added value of laboratory
medicine through improvement in laboratory quality and patient safety. Bennett
and colleagues (2014) reviewed laboratory workforce requirements on behalf of
the ASCP task force. This article focused upon the US healthcare system. The
review made recommendations for the future laboratory workforce, including the
promotion of the laboratory scientist role and accurately assessing the needs of
the future scientific workforce. Although many of the issues related to the
general pathology workforce, the applicability of findings to the UK BMS

profession is unknown.

Ferraro, Braga and Panteghini (2016) authored a review article focused upon
laboratory medicine in healthcare. Although the authors were based in Italy,
there were references to both the UK and US healthcare systems. Laboratory
medicine is pivotal to the wider healthcare system, forming the basis of clinical
decisions for prevention, diagnosis, monitoring and treatment. Birse (2010)
suggested all healthcare professionals had a role in the patient’s continuum of
care, including those in the laboratory and those involved in the MDT. No single

healthcare speciality provides all the answers for patient care, supporting
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collaborative care with the patient’s best interests in mind. As a result, it may be
challenging to identify the patient’s best interests from a laboratory perspective

and these were not defined.

Fraser et al. (2013) utilised qualitative methodology to conduct round table
discussions considering the attributes of previous medical laboratory science
students and which skills were desirable in graduates. The study was carried out
in Canada, where the programme of training and education is more closely
aligned to the US system. The article did not provide details of the ethical
approval for the study and there is little information provided regarding the
recruitment strategy, but the authors state there were 7 groups involved, each
containing 5-10 participants. The participants were MLTs attending a conference,
and they identified desirable qualities for graduates as empathy, to be ‘patient-
centred’ and to take responsibility for their mistakes (Fraser et al, 2013). The
authors concluded it was important for graduates to work to achieve a high-
quality service for patients. However, there was no explanation of how laboratory
scientists could demonstrate empathy and a patient-centred approach or how
these skills could be developed, which are important issues which the study failed

to address.

Hallworth (2011) wrote an editorial article focused upon the evidence base that
70% of all medical diagnoses are dependent upon pathology laboratory results.
This figure is often quoted in support of the wide-reaching impact of the
laboratory in healthcare (Hilborne, Lubin and Scheuner, 2009; Beastall, 2013;

Hallworth, 2015; Hallworth et a/., 2015). Hallworth (2011) recognised that those
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who work in laboratory medicine are aware of its importance in effective, safe
patient care, however systematic evidence of this is lacking due to the integrated
nature of healthcare. Hallworth (2011) argued that the quoted 70% figure had
not been systematically proven despite laboratory medicine being an essential

element of healthcare and integral to clinical decision making.

Sutton (2014) is an opinion article written by an MLS in the US with responsibility
for point of care testing (POCT). The article focused upon the use of POCT
(assays performed near to the patient by non-laboratory personnel) as a method
to improve the laboratory service and achieve PCC. The author stated that to
evidence PCC, the services provided to the patient should put their needs first.
This requirement was also supported by Otto (2011) and Morris, Otto and
Golemboski (2013). This definition of PCC differs to the statement that the
patient-centred approach recognises the individual needs of the patient and
provides them with the ability to make informed decisions (Mead and Bower,
2000). Whether this definition of PCC can be applied to the laboratory setting,
where little or no patient contact occurs, has not been determined. Sutton (2014)
drew upon a single reference to support this argument and therefore this is
synthesised using a narrow field of literature and the author’s opinion. Sutton
(2014) argued that the laboratory plays a key role in the wider MDT and that
POCT has the potential to improve laboratory services by providing rapid results

and earlier diagnosis.

Laboratory medicine has a wide-ranging impact and is involved in a significant

proportion of medical diagnoses. The laboratory has historically been regarded
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as a ‘back-room’ function, with the public and health professionals having little
understanding of the role (DoH, 2006). To provide the best standard of care,
healthcare teams must work collaboratively, recognising the essential role of
each team in improving patient outcomes (Bennett et a/., 2014; Hallworth et al.,
2015). The healthcare system relies upon the MDT to add value to patient
outcomes, and this is true for laboratory medicine (Hilborne, Lubin and
Scheuner, 2009). The authors concluded that laboratory professionals should
focus upon their role in patient outcomes, rather than solely on the technical and
analytical aspects of their role. Despite frequent use of the term ‘patient-centred
care’ the only definition provided from a laboratory perspective was to put the
needs of the patient first (Otto, 2011; Morris, Otto and Golemboski, 2013;
Sutton, 2014). However, the literature failed to define what it means to ‘put the
needs of the patient first’” and how this can be demonstrated by laboratory

professionals.

2.2.5.3 The role of laboratory services in achieving patient outcomes

Seven articles referred to the role of laboratory medicine in achieving patient
outcomes as detailed in table 2.4. Most of these articles were focused upon the
importance of laboratory medicine in patient outcomes. However, it was
recognised that it was challenging for laboratory medicine to highlight the impact
of the service upon patient outcomes and become fully integrated into the MDT

(Plebani, 2002).

Beastall (2013) is an opinion paper which discussed the value of laboratory

medicine in healthcare and recognised the essential role in prevention, diagnosis
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and treatment of disease. The article outlined the importance of adding value to
laboratory tests by influencing patient management and clinical outcomes,
providing clinicians with information to make a diagnosis or commence
treatment. The importance of rapid and accurate laboratory reports which
allowed patient referral was recognised to improve clinical outcomes (Beastall,
2013). This was also acknowledged by Plebani (2002). The author concluded
with recommendations for the integration of laboratory medicine as part of the
MDT to optimise patient outcomes. However, the article focused upon the
contribution of the laboratory service in patient outcomes rather than the

laboratory professional themselves.

Epner, Gans and Graber (2013) authored a viewpoint article which recognised
the importance of an outcomes-based approach to laboratory medicine to reduce
patient harm. The authors recognised that measures of laboratory quality, such
as specimen turn-around time (TAT), were poor indicators of the quality of
patient care. Epner, Gans and Graber (2013) stated that TAT failed to include
the time before the specimen reached the laboratory, and the time after the
result was reported. The Royal College of Pathologists (RCP) also acknowledged
that laboratory TATs are often based upon inappropriate measures, but
recognised that it is impossible for laboratories to audit the impact of results on
patient outcomes (Royal College of Pathologists, 2013). The authors
acknowledged that stronger links were required between laboratory testing and
patient outcomes. Without these, laboratory testing becomes a factory
environment recording input and output, a description also used by Plebani and

colleagues (2011). This description has also been used by some practicing BMSs
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to describe their role (see section 1.4). Whilst patient safety and avoidance of
errors were considered important aspects of laboratory testing, the contribution

of laboratory testing to patient outcomes was largely unknown.

Hallworth (2015) wrote an editorial which considered the impact of laboratory
medicine on clinical outcomes. The author recognised those working in
laboratory medicine have anecdotal evidence of the importance of laboratory
results in safe and effective patient care, but that systematic evidence of this
was lacking. Recommendations were made for new roles for laboratory
professionals which optimise patient outcomes, adding value to the diagnostic
process, however no details of these new roles or how they will add value were
provided. The importance of the MDT was highlighted, as using laboratory
medicine optimally to support patient care was considered essential to evidence
the impact of laboratory testing. However, the way in which laboratory medicine

impacted upon patient outcomes was not defined.

Hallworth and colleagues (2015) authored a narrative review which considered
effective practice of patient-centred laboratory medicine. This review was written
for an international audience, so did not focus upon the nuances of a specific
national healthcare system and aimed to be universally applicable. The role of
laboratory medicine is to support the interaction between patients and clinicians
by providing relevant data for healthcare decisions to optimise patient outcomes
(Hallworth et al.,, 2015; Ferraro, Braga and Panteghini, 2016). However, the
impact of the laboratory scientist role upon patient outcomes was not

considered. The authors discussed the importance of patient-centred laboratory
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medicine and ensuring correct and timely test selection, communication of
results and appropriate action from clinicians. The authors explained that to
achieve this it was essential to select the right test, on the right patient, at the
right time and deliver the results to an appropriate clinician who can interpret
and action the results in a suitable timeframe (Hallworth et a/., 2015). Despite
the author’'s use of the phrase ‘patient-centred laboratory medicine’ the
appropriateness of patient centredness for the BMS workforce was not

considered.

It is essential that laboratory results add value to patient care and support
diagnosis, monitoring or treatment of a condition. Clinicians must receive
laboratory results in a timely fashion and must not be subject to under-alerting
or over-alerting (Hallworth et al.,, 2015). The articles suggested that laboratory
professionals should shift focus from laboratory TAT to the TTP, focusing upon
how laboratory results impact patient outcomes. To do this, the authors
suggested laboratories need to become better integrated into the MDT and focus

upon patient outcomes as an indicator of laboratory quality, rather than TAT.

2.2.5.4 The technical and analytical nature of the laboratory scientist
role

Five articles referred to the technical and analytical nature of the laboratory
scientist role in healthcare as detailed in table 2.4. Two of these articles referred
to the importance of emotional intelligence (EI) for healthcare professionals
(Adams et al., 2011; Price, 2015). EI refers to an individual’s ability to understand

and manage emotions and relationships with others and recognises the
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importance of empathy and understanding how another individual feels
(Goleman, 1996). EI is thought to be important in career choice and future

professional success (Adams et al., 2011).

Adams and colleagues (2011) used a quantitative methodology, which included
a Likert scale questionnaire and hypothesised that students who chose a degree
course leading to a career with high patient contact (e.g. nursing) would show
higher levels of EI than students aspiring to roles with less patient contact (e.g.
laboratory scientists). This study recruited 401 students at a US university,
including 109 who were studying Clinical Laboratory Science, which is similar to
the UK BSc Biomedical Science course. The authors failed to acknowledge their
position as insider researchers and the potential for coercion of students
recruited to the study. There was no statistically significant difference in scores
for questions related to emotional perceptions between the two groups,
suggesting there was no difference in EI (Adams et al.,, 2011). However, the
study was conducted with students rather than practicing laboratory scientists,
and the impact of professional experience on this finding requires further
investigation. It is possible that a better understanding of patient care and the
laboratory scientist’s role within patient outcomes is developed in practice rather

than in the academic setting.

Price (2015) utilised a mixed-methods methodology, which involved a
questionnaire with a Likert-type scale and qualitative analysis of free text
responses to identify the role of EI skills within the clinical laboratory. The

questionnaire was distributed to 1800 members of the Clinical Laboratory
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Members Association in the US and 413 responses were received. The role that
EI played in successful practice as an MLS was unknown and Price (2015) aimed
to identify whether this quality was desired by employers. The author failed to
acknowledge their insider position within the study. The study concluded that
medical laboratory administrators believed EI skills were key to succeed in the
medical laboratory (Price, 2015). The responsibility for developing these skills
were believed to lie with the individual and education providers. However, there
were no strategies for encouraging development of these skills included in the

article.

The laboratory environment is focused upon standard operating procedures
(SOPs) and adherence to strict protocols resulting in the need to focus upon
technical and analytical skills (Adams et a/,, 2011; Bennett et a/,, 2014; Sutton,
2014). SOPs provide a series of standardised instructions for a procedure or
technique and consider regulatory requirements. The laboratory environment is
increasingly automated and robotic in nature, suggesting that laboratory
scientists may struggle to develop softer skills required for communication and
emotional interaction. There was no reason to believe that technical abilities and
softer skills should be mutually exclusive, however, this assumption was made
by Adams et al (2011). For laboratory professionals, most interactions occur
over the telephone with other healthcare professionals and patient contact is
minimal. The studies concluded that laboratory scientists who demonstrated EI
and softer skills in addition to accuracy and precision enhanced the quality of the
laboratory service. However, the needs of the patient were not defined within

the literature.
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Table 2.4. Brief overview of the studies included in the IR, colour coded according to themes identified in the literature review.

Key:

a. The importance of maintaining a high-quality
laboratory service
b. The wider impact of laboratory services on healthcare

c. The role of laboratory services in achieving patient
outcomes

d. The technical and analytical nature of the laboratory
scientist role

Author(s), Type of Methodology Results and key findings Themes Limitations Quality
year, literature Score
country
Adams et al., | Primary, Questionnaire Nursing and respiratory students Relied upon self- 77%
(2011), US quantitative. | distribution on ranked themselves lowest in all perception which is | (Kmet,
perceptions of areas of emotional aptitude. highly subjective. Lee and
emotions amongst | Laboratory Science students Used students Cook,
401 healthcare were at or above average in all studying healthcare | 2004)
students from 7 areas except interpersonal courses rather than
disciplines. communication. registered
ANOVA revealed no statistically healthcare

significant difference by degree
programme studied.

professionals.
Based at only one
US university.
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Author(s), Type of Methodology Results and key findings Themes Limitations Quality
year, literature Score
country
Beastall Secondary, | Narrative Laboratory medicine makes a Opinion of one
(2013), UK | opinion commentary of major contribution to improving individual,
paper adding value to clinical effectiveness, by supported with the
laboratory providing accurate, timely use of limited
medicine. results. literature.
Focused upon patient outcomes
and working as part of the MDT.
Bennett et Secondary, | Narrative review Decreased overall vacancy rates Based upon US
al, (2014), |review on behalf of for the US Medical Laboratory healthcare system.
us American Society | workforce, despite several Staffing levels may
for Clinical challenges to recruitment. not reflect UK.
Pathology Task Impact of laboratory staffing on
Force. patient outcomes is lacking.

Recognised benefit of laboratory
scientists to care delivery.
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Author(s), Type of Methodology Results and key findings
year, literature
country

Birse (2010), | Primary, Likert 69.4% of respondents perceived

Canada quantitative. | questionnaire a positive safety environment in
distribution to laboratory.
1210 members of | 97.3% of medical laboratory
Canadian Society | professionals believed they have
for Medical a role in patient safety.
Laboratory 80.9% believed patient safety is
Science regarding | a priority within laboratory.
patient safety.

Epner, Gans | Secondary, | Narrative Laboratory key-performance

and Graber | viewpoint commentary of indicator (KPI) TAT did not

(2013), US diagnostic errors | consider the impact of testing on

and patient harm
and requirement

patient and the clinical situation.

45

Themes Limitations Quality
Score
Canadian 60%
healthcare system | (Kmet,
Sampling based Lee and
upon membership | Cook,
to a professional 2004)

body.

Low response rate
(11.2%) may mean
results are not
representative.

Based upon the US
healthcare system.




Author(s), Type of Methodology Results and key findings Themes Limitations Quality
year, literature Score
country
for outcomes- Need to develop stronger links
based approach to | between diagnostic tests and
laboratory patient outcomes.
medicine.
Ferraro, Secondary, | Narrative review Essential to reduce errors in TTP Based upon the
Braga and review of role of by focusing upon the laboratory- Italian healthcare
Panteghini laboratory clinical interface. system.
(2016), Italy medicine in Laboratory played a central role
healthcare. in improving clinical effectiveness
and optimising operational
efficiency
Fraser et al., | Primary, Round-table Desirable skills included being a Participants 40%
(2013), qualitative | discussion team player, enthusiastic, recruited at a (Kmet,
Canada workshop to compassionate and professional. conference Lee and
identify desirable | Requirement for patient-centred workshop. Potential | Cook,
attributes in values in graduates. for coercion or 2004)
laboratory Soft skills considered harder to peer-pressure to

professionals

teach.
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Author(s), Type of Methodology Results and key findings Themes Limitations Quality
year, literature Score
country
Hallworth Secondary, | Commentary of Anecdotal evidence of role of Opinion of one
(2011), UK | editorial evidence base for | laboratories in patient outcomes. individual.
claim laboratory Evidence base for 70% claim is Drew upon limited
medicine lacking. Objective evidence of literature within the
underpins 70% of | contribution was required. field.
healthcare
decisions.
Hallworth Secondary, | Commentary of To improve patient outcomes Opinion of one
(2015), UK/ | editorial impact of laboratories must improve test individual.
international laboratory utilisation, define new roles for Definition of
medicine on laboratory professionals, develop patient-centred
patient outcomes. | patient-centred protocols and protocols for
consider impact of TTP on laboratory
patient outcomes. professionals not
provided.
Hallworth ef | Secondary, | Narrative review Perform right rest, right patient, Definition of
al, (2015), | review of future right time. Guidance for patient-centred
UK/ perspectives of interpretation and follow up laboratory medicine
international patient-centred required. and suitability of

laboratory
medicine.

Clinical collaboration needed.

this term is not

discussed.
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Limitations

Themes

Quality

Score

Focused upon US

Author(s), Type of Methodology Results and key findings
year, literature
country

Suggested use of patient
outcome as measure of
laboratory effectiveness.

Hilborne, Secondary, | Narrative review Following evidence-based

Lubin and review of patient safety practices improves clinical

Scheuner and implications outcome.

(2009), US for laboratory Improvements to TTP required
at pre and post analytical stages.
Change required in laboratory
culture to prevent errors and
patient harm.
Work as part of MDT.

Morris, Otto | Secondary, | Narrative review Need to focus laboratory

and focus article | of improving education on the IOM guidelines.

Golemboski patient safety and | Improve the TTP from patient’s

(2013), US quality for MLS perspective.

healthcare system.

US healthcare
system.
Focused upon
students rather
than registered
healthcare
professionals.

Need for interprofessional
working as part of the MDT

Otto (2011),
US

Secondary,
focus article

Narrative review
of patient safety

Need to adopt the IOM aims for
quality healthcare into laboratory

Focused upon US

healthcare system.
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Author(s), Type of Methodology Results and key findings Themes Limitations Quality
year, literature Score
country
and medical environment to gain skills and
laboratory. improve healthcare delivery
Plebani Secondary, | Narrative review Change in priority from treating The article is quite
(2002), Italy | review of role of the disease to preserving health. old in relation to
medical laboratory | Laboratory role to identify the fast-paced field
in the changing markers of susceptibility. of laboratory
healthcare setting | Now focused upon patient medicine.
outcomes and improving TTP.
Plebani Secondary, | Narrative review Focused upon TTP and sources No evidence of
(2014), Italy | review of laboratory of error in laboratory testing. systematic
associated errors | Need to investigate these errors selection of
to improve PCC. literature.
Italian healthcare
system.
Plebani, Secondary, | Narrative review Brain-to-brain loop allows better Focused upon
Laposata review of brain-to-brain connections between physician Italian and US
and loop in laboratory | and laboratory by focusing upon healthcare systems.
Lundberg medicine 40 years | clinical outcomes.
(2011), on
Italy/
international
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Author(s), Type of Methodology Results and key findings
year, literature
country
Price (2015), | Primary, 1800 practicing Technical skills scored highly for
us mixed MLSs invited to MLSs, as did integrity,
methods participate in a dependability and respect for
survey about EI. others.
413 responses There is greater disparity for
were received. importance and satisfaction of EI
Likert scales and | skills.
thematic analysis | Academic institutions should be
were utilised. responsible for developing EI
skills.
Sutton Secondary, | Narrative POCT allowed the provision of
(2014), US opinion commentary of PCC by providing access to safe,

the role of POCT
in PCC

fast, accurate results.
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Themes

Limitations Quality
Score
US healthcare 60%
system. (Hong et
Relatively low al,
response rate 2018)
(30%).

Focused exclusively
on POCT rather
than traditional
laboratory testing.
US healthcare
system.




2.2.6 Stage Five: Presentation

The final stage of the IR process is data presentation, where the findings are
represented in a table or diagram, along with synthesis to draw a conclusion
(Whittemore and Knafl, 2005). Table 2.4 provides a summary of each of the
articles, the themes identified within and any limitations of the study design. The
strongest recurring theme was the provision of a high-quality service which
prioritised patient safety (Hilborne, Lubin and Scheuner, 2009; Birse, 2010; Otto,
2011; Plebani, Laposata and Lundberg, 2011; Morris, Otto and Golemboski,
2013; Bennett et al., 2014; Hallworth et a/,, 2015). Prioritising patient safety
requires a reduction in potential harm due to errors in laboratory testing.
Numerous strategies were discussed for reducing errors in the TTP, but these
were focused upon the laboratory service rather than the professionals who
deliver laboratory testing. The way in which BMSs can evidence a focus upon

patient safety was not elucidated.

There were frequent references to the importance of laboratory medicine in
patient outcomes, and to achieving high quality patient care as part of the MDT
(Hilborne, Lubin and Scheuner, 2009; Beastall, 2013; Epner, Gans and Graber,
2013; Plebani, 2014; Hallworth, 2015; Hallworth et a/, 2015). Laboratory
medicine underpins many diagnoses, and therefore impacts upon numerous
patient care pathways. Despite use of the term PCC, there was no discussion of
this concept with respect to the laboratory environment where little or no patient
contact occurs. Excellent standards of laboratory testing can only be achieved
by fully integrating laboratory medicine into patient outcomes and all healthcare

professionals must strive to optimise these (Hilborne, Lubin and Scheuner, 2009;
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Beastall, 2013; Hallworth, 2015; Hallworth et a/.,, 2015). However, none of the
authors explained how this can be achieved or how to determine whether
laboratories are optimising patient outcomes, with Hallworth et a/. (2015)
concluding that it is not possible to collect this data due to a lack of control over

the TTP.

The personality traits of individuals working in healthcare but opting for technical
or analytical roles rather than patient facing roles were considered. Several
studies acknowledged that softer skills, such as empathy and compassion, were
of high importance for MLSs (Adams et al, 2011; Fraser et al., 2013; Price,
2015). There was no significant difference between the measurement of EI
amongst MLS students and those students on patient facing degree programmes
such as nursing (Adams et al,, 2011). This suggests that development of softer
skills, as well as technical and analytical skills are required for those destined to
enter laboratory roles, however the author implied that these qualities were
mutually exclusive. It was unclear why having technical and analytical skills

would prevent an individual also demonstrating empathy.

2.3 Discussion and Implications for Practice

This IR aimed to define the BMS role in patient outcomes. Historically, IRs have
been criticised for a lack of rigour and inconsistent review methodology, which
led to the development of more robust methodology by Whittemore and Knafi
(2005). Due to the limited primary literature available for this review, a

systematic review was not considered appropriate.
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Despite the low visibility of the laboratory scientist role, several authors agreed
that laboratories contributed to patient care by enhancing care quality and
improving patient outcomes and safety (Plebani et a/,, 2006; Hilborne, Lubin and
Scheuner, 2009; Birse, 2010; Golemboski, 2011; Epner, Gans and Graber, 2013;
Golemboski, Otto and Morris, 2013; Plebani, 2013; Bennett et a/., 2014; Plebani,
2016). The value of laboratory medicine lies outside the laboratory in the impact
of laboratory results on patient outcomes (Greaves et al., 2019). The laboratory
workforce are described as patient advocates, suggesting laboratories do not
just generate data but manage information and create knowledge for patient
diagnoses (Kroft, 2018). Laboratory scientists must take responsibility for the
TTP, improving patient safety at all stages to reduce harm and provide accurate,
high-quality results in a clinically relevant timeframe. This is one way in which
BMSs and other laboratory professionals can evidence their contribution to

patient outcomes.

The role of laboratory medicine in healthcare is demonstrated by impact upon
diagnosis, monitoring, treatment and disease prevention. The number of clinical
decisions impacted by pathology results is estimated as 70%, despite the
unknown evidence base for this figure (Grant, 2009; Hallworth, 2011; Plebani,
2014; Hallworth, 2015; Hallworth et a/.,, 2015; Ferraro, Braga and Panteghini,
2016). Numerous clinical decisions depend upon pathology results and patient
outcomes are impacted by the laboratory professionals performing sample
analysis. However, the number of interventions involved in actioning laboratory
results makes determining impact of these results in isolation difficult (Grant,

2009). Therefore, it is difficult to determine the BMS role in patient outcomes
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and whether desire to achieve these is developed through education, training or

is an innate quality.

Several authors commented upon the importance of the laboratory in achieving
patient outcomes (Plebani, 2002; Morris, Otto and Golemboski, 2013; Hallworth
et al., 2015; Ferraro, Braga and Panteghini, 2016). The patient should be at the
heart of the laboratory service to provide safe, effective care. However, the
literature fails to define essential terms, such as ‘working in the best interests of
the service user’ or ‘putting the patient first’ in the context of laboratory
medicine. Failure to define these terms may make striving to achieve these is
more challenging for BMSs. Despite frequent references to the laboratory’s role
in achieving patient outcomes, it was not elucidated in the literature how BMSs
contributed to patient outcomes and whether laboratory scientists are expected
to work in this way. The role of laboratory medicine in the TTP is assumed to
contribute positively to patient outcomes, without evidencing the skills and

attributes BMSs require to demonstrate these values.

The literature demonstrated preconceptions that those in scientific roles were
regarded as analytical and technical rather than compassionate and caring
(Adams et al., 2011; Fraser et al., 2013; Price, 2015). However, focusing upon
the technical aspects of the role detracts from the value of the clinical information
provided by laboratory testing (Scott et a/,, 2015). Another study considered EI
in Allied Health Professionals (AHPs) and concluded similar personality traits
were found in AHPs, nurses and clinicians (Campbell, Eley and McAllister, 2014).

Employers of MLSs suggest that one of the most desirable characteristics is being
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‘patient-centred’ or displaying empathy (Adams et a/., 2011; Otto, 2011; Fraser
et al., 2013; Morris, Otto and Golemboski, 2013; Hallworth et a/., 2015). Much
of this literature originated in the US or Canada, and caution should be exercised
when applying the same assumptions to the UK BMS role. However, the lack of

UK literature meant that the international literature was worthy of exploration.

The concept of PCC for laboratory scientists was mentioned frequently in the
literature (Bennett et al., 2014; Plebani, 2014; Sutton, 2014; Hallworth et al.,
2015; Ferraro, Braga and Panteghini, 2016). However, the accepted definition of
PCC recognises the individual needs of the patient and provides them with the
ability to make informed decisions about their own health (Mead and Bower,
2000). Recognising the individual needs of a patient within the BMS role is
challenging, but accurate and timely result reporting can support patients to

make decisions about their own health.

According to the IOM (2001), PCC encompasses compassion, empathy and
responsiveness to patient needs. How laboratory scientists with little or no
patient contact practice PCC is worthy of exploration, because the generally
accepted definition is challenging to apply. Figure 2.2 provides an overview of
the literature relating to PCC with respect to the BMS workforce and other
healthcare professions. Exploring stakeholder’s views of the importance of PCC
for BMSs and how this can be demonstrated required further investigation. The
literature focused upon the laboratory’s role in patient outcomes and discussion
of the BMS role in patient outcomes was lacking. Investigating the BMS role in

achieving patient outcomes will allow identification of potential misalignment
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between documentation issued by the professional and regulatory bodies, the

content delivered by educational institutions and practice.
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McCormack and McCance,

20006

Person-centred nursing

framework consists of 4 key

areas:

= Prerequisites which focuses
on nursing attributes

» The care environment which
focuses on the care delivery
context

= Person centred
which focus on care delivery

+ Expected outcomes which are
the result of effective nursing

Mead and Bower, 2000

PCC Recognises the needs of the
individual patient and that the
same condition may be
experienced  differently by
different  patients.  Provides

McCormack, 2003

Being person-centred requires
establishment of a therapeutic
narrative between the patient
and healthcare professional,
built upon mutual  trust,

McCance, McCormack and
Dewing, 2011

PCC is an approach established
through formation of
therapeutic relationships
between care providers,

McCormack and McCance,

2017
PCC focuses

upon treating

people as individuals, respecting
their rights, building mutual
trust and understanding and

McCormack and McCance,
2017

PCC asks
professionals to consider the
person first rather than the
disease, recognising that each
person may experience the
same disease differently.

The Health Foundation, 2015
PCC supports people to make
informed decisions
their health and care, allowing
them to manage it and choose
when to invite others to act on
their behalf.

Boer, Nieboer and Cramm,
2017

PCC increased job satisfaction for
nurses, improved their well-being
and meant they felt better
supported by management.

Pol-Grievelink, Jukema and
Smits, 2011

PCC had a positive impact upon
job satisfaction for care givers in
nursing homes, suggesting it is
important for staff retention.
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interpretation and guidance.

Figure 2.2. A schematic overview of the literature related to PCC in connection to the BMS role and wider healthcare professions.

better distribution of
resources, better  job
satisfaction and lower costs.

patients with the ability to make understanding and knowledge patients and their friends and developing therapeutic
informed decisions about their sharing. Respect for the family members. relationships.
own health. patients values is an essential F Y A
A element.
processes A
|
Accepted Otto, 2011 HCPC, 2014 (p. 7)
Definitions Patient centred care ‘Understand the need to act .
healthcare should be responsive in the best interests of
I and respectful to service users at all times’
—— patients’” needs and
Person-Centred r:t'}léﬁiw ;;ﬂr;" i HCPC, 2016 (p. 5)
: B 'You must treat service
Care (PCC) Wiz means  provicing users and carers as 2
iy IM{-’W ESHig individuals, respecting their 1
- For patients to reduce waiting times. DOy B a dignity’
&
Fraser ef al 2013
regarding Empathy, compassion and
a— being "patient centred” were
considered  valuable for |___|
Sutton, 2014 =% What does this mean gradustes of MLs. This was
: Patient centred healthcare in 0 a BMS context? = also linked to owning up to
"_Nhy is PCC laboratory  testing involves e SRR mistakes and learning from
important? providing access to safe, rapid [© | these.
and accurate test results to
FHOPOIE PRI . Plebani, 2014
C— To promote PCC, it is
Morris et al, 2013 essential to investigate any
| PCC is essential in providing defecif in the TTP that could
safe healthcare and involves . 4 fegetively. Impact patient
For communication with patients, Hallworth et a/, 2015 iahs
= Healthcare which is challenging for MLSs Patient  centred laboratory
Professionals due to a lack of patient medicine  should  ensure Hallworth, 2015
interactions. Therefore, patient | selection of the right test, on Essential to perform the
centred multi-disciplinary the right patient, at the right right test, on the right
— working is essential time, with results delivered in a person at the right time to i3
timely fashion, with accurate support better patient care,

What
remains
unknown?
Although
person-
centredness
and patient-
centredness
are well
defined in
some
healthcare
professions, it
is unclear how
this can be
applied to be
BMS
workforce,
despite  the
term featuring
in the
published
literature. This
study seeks to
contextualise
person-
centredness
for the BMS
workforce and
articulate the
qualities
required to
evidence this.




2.4 Research Focus

The literature review identified that a clear definition of how the BMS role
supports PCC is not defined, with discussions suggesting it was important, but
not articulating how BMSs can evidence this. Due to the large number of BMSs
employed within healthcare laboratories and the significant impact of diagnostic
testing upon patient care, this was worthy of further exploration. Therefore, this
study was undertaken to address this gap and provide a better understanding of
the BMS role in patient outcomes. As a result, the following research aim and
research questions were developed. Further details of the development of these

are provided in chapter 3.

Exploratory aim:
To explore if there is a shared understanding within the biomedical science
community and key stakeholder groups of how the Biomedical Scientist role

contributes to patient outcomes.

Objectives:

To determine whether key stakeholders expect Biomedical Scientists to
contribute directly to patient outcomes.

To elicit stakeholders’ views on those factors which may impact upon the

Biomedical Scientist’s contribution to PCC and patient outcomes.

Research Questions:
e Isthere consensus between stakeholders regarding the role of Biomedical

Scientists in contributing to patient outcomes?
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e Isthere a shared understanding amongst stakeholders of recognising how

Biomedical Scientists work to achieve patient outcomes?

e What are the opinions of stakeholders regarding the importance of

achieving patient outcomes in the Biomedical Scientist role?

e Can stakeholders identify how it can be recognised that Biomedical

Scientists are working to achieve patient outcomes?

The approach taken to address these research questions is described in chapter

3, with the findings presented in chapter 4.
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CHAPTER 3. METHODOLOGY ROUNDS ONE AND TWO

3.1 Introduction

The study aimed to contextualise the BMS role in patient outcomes and
determine how stakeholders perceived this was evidenced. This chapter presents
an overview of the Delphi methodology used in this study. The merits of Delphi
are presented, including epistemological and ontological considerations and
methodological alternatives. Strategies for recruitment, data collection and
transcription are presented, followed by thematic analysis utilising the Braun and
Clarke (2013) framework. The development of attitude statements from the 1t
round responses and the item pool reduction will also be described. Ethical
approval will be outlined, along with the impact of the COVID-19 pandemic upon
data collection and recruitment. The methodology chapter will conclude with

distribution and analysis of the 2™ round questionnaire.

3.2 Research Methods
This section presents the methods for the study, reviewing the philosophical

basis and suitability of Delphi.

3.2.1 Research Aims

Development of research aims and questions for qualitative or mixed-methods
research are key as poorly conceived questions are likely to cause problems in
later stages (Agee, 2009). The exploratory aim, objectives and research
questions outlined in chapter 2 were developed following a review of the

literature and identification of a gap. The aim of the study was addressed by
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development of four sub-questions, designed to address specific aspects of the
research topic (Agee, 2009). The research questions were refined by the
researcher during development, resulting in the statements presented in chapter
2. Within the literature there was a lack of discussion of these concepts,
particularly around commonly used phrases such as ‘working in the best interests
of the patient’. These concepts may also impact upon the understanding of the
BMS role within the MDT and BMS job satisfaction, demonstrating a rationale for
the study. The approach taken to address these questions will be outlined later

in this chapter.

3.2.2 The Delphi Methodology

This is a consensus methodology which uses a group of informed individuals or
‘experts’ to explore the level of consensus on a topic (Campbell and Cantrill,
2001; Barrett and Heale, 2020). The methodology is based upon the assumption
that the opinion of a group of informed individuals is more valuable than the
opinion of one (Keeney, Hasson and McKenna, 2011). There are no published
studies which have considered the BMS role (or international equivalent) in
achieving patient outcomes and how BMSs evidence they meet these
requirements. Delphi is used to generate ideas, understand problems and
complex issues and is useful when there is a lack of empirical data in a field
(McKenna, 1994), meaning it was suitable for this study. Classic Delphi
methodology involves a multi-stage survey designed to achieve consensus on an

issue (McKenna, 1994).
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Consensus methodology was considered appropriate for addressing the
exploratory aim and research questions. Although Delphi studies are often
designed to achieve consensus on a topic, the methodology can be used to
determine whether consensus exists (Keeney, Hasson and McKenna, 2011). In
this study, the Delphi methodology was used to determine whether consensus
or divergence existed amongst stakeholders. In a classical Delphi study, a group
of experts or informed individuals participate in multiple rounds. In the
qualitative 15t round, participants are presented with open-ended questions in
the form of a questionnaire, and the researcher uses the responses to develop
the 2" round questionnaire (Barrett and Heale, 2020). There are usually 2 to 4
subsequent rounds in which participants score their agreement with a series of

statements using a Likert scale (Hsu and Sandford, 2007).

Participants’ responses from the 15t round should be re-presented in subsequent
rounds with minimal editing, using the words and phrases of the participants to
minimise researcher bias (Hasson, Keeney and McKenna, 2000). As this study
aimed to identify whether consensus existed amongst stakeholders and in which
areas of the BMS role, data collection involved two rounds; a qualitative first
round consisting of semi-structured interviews and focus groups and a
quantitative second round consisting of a questionnaire where participants
scored their agreement with a series of statements. This differs to the classical
Delphi approach, which aims to achieve consensus amongst participants. This
approach is arguably more closely aligned to a policy Delphi, which is discussed

further in section 3.2.7.
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3.2.3 Philosophical Underpinnings

Epistemology and ontology are essential research elements to ensure
methodology is aligned with researcher positionality. Researchers must ensure
their own ontological and epistemological views are aligned with methods utilised
for data collection and interpretation (Sutrisna, 2009; Bracken, 2010).
Epistemology is the study of knowledge and demonstrates the knowledge
assumptions underpinning the researcher’'s methodology (Williams, 2016).
Ontology is concerned with being, the subject of existence and the nature of

reality (Scotland, 2012; Williams, 2016).

As a scientist by background, positivism, with assumptions of an objective reality
knowable through methods of empirical verification was familiar throughout my
education and training (Guba and Lincoln, 1994; Angen, 2000; Ryan, 2006).
These assumptions contrast with the underpinnings of social constructionism,
which suggests that reality is created through human interactions (Williams,
2016). This suggests that social constructionism was not an appropriate
philosophical position for someone of a traditionally scientific background.
Positivism transformed to post-positivism whereby the notion of verification was
replaced by falsification (Guba and Lincoln, 1994). However, approaching social
science research in this way is regarded as outdated (Guba and Lincoln, 1994;
Ryan, 2006; Haughton, 2011; Al-Saadi, 2014). Therefore, an alternative research
paradigm was required which combined my scientific background, and an
interpretative research field and pragmatism was adopted as an alternative

approach.
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By adopting a pragmatic approach to this study, it was possible to focus upon
the problem to be investigated and solving ‘real world" problems. This allows
researchers to be free of constraints offered by alternative philosophical positions
such as post-positivism or constructivism (Feilzer, 2010). Rather than being
solely concerned with the ontological and epistemological issues of the research,
pragmatism recognises the value of different approaches to enquiry (Morgan,
2014). In pragmatism, the reality of the world is determined by our practical
orientation to it, recognising that we cannot claim to know anything outside of
our experience (Williams, 2016). Pragmatism crosses both the interpretative and
post-positivist paradigms, combining both subjective human experiences and
generalisability (Brady, 2015). Utilising a pragmatic approach allowed selection
of a research methodology that appropriately addressed the research aims,
providing a voice for the stakeholders of the BMS profession and allowing

exploration of key issues.

3.2.4 Philosophical basis of Delphi

Delphi methodology employs a mixed-methods approach involving both
qualitative and quantitative data collection. The philosophical paradigm of Delphi
methodology is often debated (Keeney, Hasson and McKenna, 2011). Delphi
methodology offers an interpretative analysis of qualitative data, suggesting that
it can be classified within the interpretative paradigm, which aligns with the
principles of constructionism (Stewart, 2001). It has also been argued that Delphi
methodology sits within a positivist paradigm, due to quantitative data collection
methods and identification of statistical consensus (Hanafin, 2004). Pragmatism

has been considered a bridge between the interpretative paradigm with a focus
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upon human experience and the generalisability and objectivity considered
important in the post-positivist paradigm (Brady, 2015). Therefore, adopting a
pragmatic approach allowed an objective, scientific approach to an interpretative

field of research.

As the Delphi method was developed for practical research, it complies with the
assumptions of Pragmatism (Jason and Glenwick, 2016). Delphi methodology
utilises a purposive sample of individuals with expertise on a particular topic, and
the research seeks to directly influence practice and decision making (Jason and
Glenwick, 2016). These characteristics align Delphi methodology with a
pragmatist paradigm because the methodology is flexible, utilising both
qualitative and quantitative data collection methods, lacks complexity making it
suitable for practitioners and researchers and facilitates research designed to
have a direct bearing on practice and policy (Brady, 2015). This supported the
use of Delphi methodology as appropriate for addressing the research aim and

influencing practice and policy.

3.2.5 Theoretical Framework

The theoretical framework for a research study is derived from an established
existing theory which has been validated and tested by other researchers and is
generally accepted (Grant and Osanloo, 2014; Kivunja, 2018). The theoretical
framework provides the foundation of the research study and should underpin
the research aims and research questions. It guides the researcher to provide

an explanation of an event in their own field using major theories relevant to the
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study (Imenda, 2014; Kivunja, 2018). The theoretical framework for this thesis

draws upon the theory surrounding PCC as shown in figure 3.1.

66



My philosophical approach

Adopting a pragmatic approach allowed
for the selection of an appropriate
methodology to determine stakeholder
perceptions of the BMS role,
investigating whether PCC is a tangible
aim for this professional group. Utilising
a pragmatic approach avoids the post-
positivist position, which is arguably the
predominant approach in the field of
biomedical science.

Person-centred care focuses upon
treating people as individuals, respecting
their rights, building mutual trust,
understanding and developing
therapeutic relationships between care
providers, patients and friends/family
members. It recognises that not every
patient with the same condition will
experience this in the same way.

| Philosophical Underpinnings of PCC "

The key underpinning principle of PCC is
personhood and what it is to be a
‘person’. Personhood identifies what
matters to human beings as persons
(McCormack and McCance, 2017). An
understanding of 'self’ and how we take
responsibility for ourselves and our
being in the world is important in PCC.
The post-positivist scientific philosophy
focuses upon the biomedical model of
disease, which is arguably not
compatible with the qualities of PCC.

How is PCC

. defined from
DE;EI:HQ a laboratory
perspective?

\ AN Theoretical

Framework

Why is PCC important?

Laboratory testing must provide safe, rapid and
accurate test results which are utilised to support
patient care and reduce waiting times.

It is essential to reduce errors throughout the TTP to
avoid negatively impacting patient care.

Patient centred laboratory medicine should ensure
selection of the right test, on the right patient, at the
right time, with results delivered in a timely fashion.

What does this How does the
research seek to methodology address
address? this?

Although PCC is well Delphi methodology
defined in some allows for a mixed-

healthcare professions,
it is unclear how this
can be applied to the
BMS workforce, despite
the term featuring in
the published literature.
This study seeks to
contextualise PCC for
the BMS workforce and
articulate the qualities

methods approach to
data collection and
seeks the views of
experts in a field. Using
qualitative data
collection methods in
the 1t round allows
participants to articulate
their opinions, which is
essential in a field with

‘ required to evidence limited published
Enr For Healthcare What this. literature.
Patients Professionals remains
Eis unclear?
PCC supports people to make informed PCC increased job There are significant challenges for BMSs surrounding

the use of PCC and how it can be applied with minimal
patient contact.

Commonly used phrases, such as 'putting the patient
at the centre’ or ‘acting in the patient’s best interests’
ey have not been defined. Communication with patients
and establishing a therapeutic narrative is challenging
for laboratory professionals to evidence. It is worth
exploring how BMSs perceive that working in the
patient’s best interests or striving to achieve patient
outcomes can be articulated.

decisions regarding their healthcare. satisfaction for nurses and
Healthcare professionals are required to care home staff, improved
consider the person rather than the their  well-being and
disease, recognising that experience of meant they felt better
the same disease varies in different supported by

patients. management.

Figure 3.1. A schematic representation of the theoretical framework drawing upon the theory of person-centred care (PCC).
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3.2.6 Suitability of the methodology

The strengths and weaknesses of Delphi methodology have been described
extensively and are shown in appendix 17 (McKenna, 1994; Campbell and
Cantrill, 2001; Hsu and Sandford, 2007; Keeney, Hasson and McKenna, 2011).
One strength is the ability to generate discussion points in a field which lacks
published literature, which was a key consideration for this study (McKenna,
1994). Sullivan and Brye (1983) recognised that Delphi methodology was
appropriate with a heterogenous sample of participants. To assess nursing
curriculum requirements, Delphi studies involving academic staff and practicing
nurses were conducted, which demonstrated that Delphi was valuable for
combining experiences of different stakeholder groups (Sullivan and Brye, 1983;
Almalkawi, Jester and Terry, 2018). This supported the use of Delphi
methodology to consider the opinions of practicing BMSs, academics, students

and PSRB representatives.

One limitation of the Delphi methodology is a lack of standardisation (Keeney,
Hasson and McKenna, 2011). To demonstrate rigour, it is important to define
the study purpose from the outset and justify any modifications as the study
evolves (Humphrey-Murto et al, 2017). The steps taken to ensure
methodological rigour are outlined in appendix 18 (Hill and Fowles, 1975). It was
important to select an appropriate number of rounds or identify criteria for the
end of data collection. In this study, the existence of consensus or divergence
was required to address the research aim, therefore 2 rounds of the study were
included rather than 3 or 4 rounds which are necessary to achieve consensus

(Keeney, Hasson and McKenna, 2011). This 2 round approach has been adopted
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by a number of studies concerned with identifying areas in which consensus was
reached, rather than focusing solely upon reaching consensus (Chichetti, 2011;

Chen et al., 2017; Marseu et al., 2022).

The existence of consensus on a topic is not definitive because consensus can
be achieved if participants all have the same misconception (Keeney, Hasson
and Mckenna, 2001). Delphi studies have significant variation in participant
numbers, with panels varying from 4 to 3000 participants (Campbell and Cantrill,
2001). Focus groups typically include 5 to 10 participants and groups of more
than 12 become difficult to manage (Krueger and Casey, 2009). As Delphi
method is not prescriptive, the researcher determines the number of participants
according to the study design and research aims. The number of rounds and the
involved nature of the research means there is often a high degree of attrition
between rounds or low response rates (Hsu and Sandford, 2007). To reduce
attrition, it was essential to minimise the time between rounds and to inform
participants of expectations from the outset (Keeney, Hasson and McKenna,

2011).

Delphi studies rely upon the selection of ‘experts’, but there is no agreed
definition of an expert in this context. An expert is defined as an individual with
experiences of numerous scenarios, allowing each unresolved situation to be
addressed intuitively through prior experience (Dreyfus, 1981). Students
participated in the study as, although they did not have work-based experience,
they provided valuable knowledge around how the BMS role is understood. Due

to the heterogeneity of the stakeholder groups in this study, the definition of
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McKenna (1994) was adopted which requires participants to be ‘informed
individuals’. Delphi methodology is associated with a pressure to conform,
whereby a participant may change their response to fit with the group (Hsu and
Sandford, 2007; Keeney, Hasson and McKenna, 2011). This study aimed to
identify whether consensus or divergence existed between stakeholder groups
and in which areas providing a rationale for including only 2 rounds. The decision
to include only 2 rounds will be discussed in section 5.9 of this thesis where a

proposed 3 round of data collection is outlined.

3.2.7 Alternative methodologies

Nominal group technique (NGT) and consensus conference methodologies were
also considered for this study. NGT utilises a highly structured approach where
face-to-face participants are presented with an initial question and individually
provide a written response (Campbell and Cantrill, 2001). These are then shared
in a ‘round-robin” and participants have input into the responses of others within
the group (Keeney, Hasson and McKenna, 2011). Participants individually score
or rank the items and consensus is determined and does not involve an initial
review of the literature. NGT is more commonly utilised with the lay person rather
than a panel of experts (McMillan, King and Tully, 2016). As the study required
a more nuanced understanding of the BMS role in patient outcomes, NGT would

not have provided the same quality data as Delphi.

Consensus conference utilises a purposive sample of individuals and delivers
focused presentations on a topic and why achieving consensus is important and

is usually adopted in matters of high importance, such as research priorities or
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policy issues (Keeney, Hasson and McKenna, 2011). Following a series of
presentations, the audience members split into groups to discuss the issue being
considered and the conference ends with a vote on key matters (Keeney, Hasson
and McKenna, 2011). This methodology was not considered appropriate due to
a lack of literature in the field, suggesting presentation topics may be influenced

by researcher perceptions.

In hindsight, a policy Delphi may have been a suitable methodology for this
study. The differences between a classic Delphi and policy Delphi are as follows;
classic Delphi strives to achieve consensus whereas a policy Delphi aims to
generate the strongest possible opposing views on a topic (Turoff, 2002).
Consensus in a policy Delphi occurs by chance, which conflicts with the aim of
this study to identify whether consensus or divergence existed for stakeholders
of the BMS role. The policy Delphi utilises a heterogenous set of participants
which also reduces the likelihood of achieving consensus (Manley, 2013). Whilst
it may have been appropriate to adopt a policy Delphi, this study aimed to
determine whether consensus existed amongst stakeholders and where areas of

divergence existed which meant a classic Delphi approach was adopted.

3.3 Study Design
This section outlines the study design and includes details of the interviews,

thematic analysis and questionnaire that were performed.

3.3.1 Overview of the Study
The study utilised a modified Delphi methodology consisting of two rounds. In

the 1% round, participants included academics, final year students and BMSs
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invited to attend virtual focus groups or interviews to gauge stakeholder opinion
on pertinent issues to the BMS role. Focus groups are a recognised method of
data collection in the 15t round of a modified Delphi and were used to gain rich,
high-quality data (Hasson, Keeney and McKenna, 2000). Policy influencing
representatives from PSRB organisations, including the IBMS, HCPC and DoH,
were invited to attend telephone or online individual interviews. Individual
interviews were chosen with the PSRB representatives to allow for more nuanced
data collection from this smaller group of stakeholders with a diverse range of

backgrounds.

In round 2, participants were presented with a series of statements to score
using a 5-point Likert scale. Illustrative quotes and themes identified following
analysis of the 15t round data are presented in chapter 4. Figure 3.2 provides a

schematic representation of the methodology employed in this Delphi.

ROUND ONE

Interviews (PSRB & BMS) and Focus Groups
(academic & students) (October 2020)

6 week period: thematic analysis,
item pool development, piloting &
refinement

ROUND TWO

Online Questionnaire to all Round One
participants (November 2020)

Figure 3.2. Schematic representation of the Delphi study design.
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3.3.2 Sampling and Recruitment strategy

The study took place at a large West Midlands university and involved the
recruitment of academic staff and students from the BSc Biomedical Science
programmes. Some participants in the student group lacked experience in a
clinical pathology laboratory, whilst others had completed a placement year in a
hospital laboratory and would be eligible to join the HCPC register upon
graduation. Practicing BMSs from a local NHS Trust were recruited regardless of
level of experience. Academic staff, students and practicing BMSs were invited
to participate in three separate focus groups, but unfortunately a focus group
proved challenging for the BMS group and individual interviews were preferred.

PSRB representatives were invited to participate in online interviews.

Following distribution of participation invitations, a follow up reminder was sent
one week prior to data collection. At the local participating NHS Trust, a
gatekeeper distributed the participant information sheet and consent form,
therefore it is unknown how many potential participants received this
information. In the academic group, the participant information sheet was
distributed to 22 colleagues via email and in the student group this was sent to
142 final year students via their virtual learning platform. In the BMS, student
and academic groups 8 to 20 participants were requested for the initial focus
group. Recruitment of PSRB representatives was poor, therefore the invitation
was extended to council members with responsibility for guideline development
via a gatekeeper at one PSRB organisation, which resulted in the recruitment of

an additional PSRB representative.
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3.3.3 Sample size

There is no accepted minimum sample size for Delphi methodology (Keeney,
Hasson and McKenna, 2011). Possibly due to the COVID-19 pandemic,
recruitment numbers were low, but acceptable for carrying out focus groups in
the 1%t round. Due to pressures of the COVID-19 pandemic, a focus group for
BMSs was not convenient and one-to-one interviews were preferred. As a result,
2 PSRB representatives and 5 HCPC registered BMSs were recruited for one-to-
one online interviews. Two virtual focus groups were conducted via Microsoft
Teams, one with 7 students from the BSc Biomedical Science programmes and
another with 5 academics. In total, 19 participants were recruited for the 1t

round.
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Table 3.1. Method of data collection in round one according to participant
group. Participant codes, relevant experience and discipline are presented,
unless removal was essential to preserve anonymity.

Participant Data Participant | Experience of the | Discipline
Group collection Codes BMS role
method
Biomedical One-to- BS1 1 year in NHS Haematology
Scientists one BS2 <1 year in NHS Haematology
(n=5) interviews BS3 >25 years in NHS Immunology
BS4 >25 years in NHS Biochemistry
BS5 5-10 years in NHS Haematology
Academics Focus AC1 HCPC registered Not disclosed
(n=5) group AC2 No experience as a | to preserve
BMS anonymity
AC3 No experience as a
BMS
AC4 HCPC registered
AC5 Completed NHS
placement
Students Focus S1 Not completed N/A
(n=7) group placement
S2 Not completed N/A
placement
S3 Not completed N/A
placement
S4 Not completed N/A
placement
S5 NHS placement Biochemistry
student
S6 NHS employment Immunology
(non-BMS)
S7 NHS placement Histology
student
PSRB (n=2) | One-to- PB1 Experience as a BMS | Not disclosed
one PB2 Experience as a BMS | to preserve
interviews anonymity
Total Participants 19

The participants represented a range of organisations and professional

backgrounds. Despite appearances as a heterogenous group of participants, they

were all stakeholders of the BMS role, and this demonstrates a degree of

homogeneity. It is recognised that a homogenous group of stakeholders are

more likely to achieve consensus than a heterogenous one (Manley, 2013). To
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enhance credibility of the findings, participants should be representative of the
population to be influenced by the research, which was an important
consideration in this study (Murphy et a/., 1998). Small sample sizes draw upon
the homogeneity of participants. Although the participants appeared to represent
a heterogenous group, the small sample size utilised in this study is supported
by the overarching homogeneity of participants as stakeholders of the BMS role,
despite representing a range of organisations (figure 3.3). The use of
representatives from a single academic institution and a single NHS Trust
supported this homogeneity. Both PSRB representatives were HCPC registered

BMSs, demonstrating further homogeneity with the BMS group.
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Overall
homogeneity as
stakeholders of
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Stakeholders of the
BMS workforce
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Single PSRB
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|
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Despite heterogeneity of the different groups, the participants in this study represent a homogenous population of
stakeholders of the BMS workforce. Some of the academic and student participants could be regarded as representing more

than one group e.g. students who had completed a placement and would soon be registered BMSs and participants in the
academic group which were also HCPC registered BMSs. Both of the PSRB representatives were HCPC registered BMSs,
representing a degree of homogeneity amongst the seemingly heterogeneous group of stakeholders.

Figure 3.3 Diagram demonstrating the degree of homogeneity and heterogeneity amongst the participants.
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Although 19 participants may be considered low and makes reaching definitive
conclusions challenging, utilising one-to-one interviews and focus groups in the
15t round meant this was an acceptable number as both methods allow a deep
approach to data acquisition (Campbell and Cantrill, 2001). Panel sizes of 10-15
participants are considered acceptable for a Delphi study (Day and Bobeva,
2005). Unfortunately, due to pressures of the COVID-19 pandemic,
representatives from the 3 targeted PSRB groups were not recruited. Only
representatives from one of the three invited organisations participated, with
both PSRB participants representing the same organisation. Section 3.6.3.1
considers the impact of the COVID-19 pandemic upon recruitment. The

implications of this will be considered further in chapter 5.

3.3.4 Participant Response rates

The response rate in the 1 round of the study was unknown due to the use of
gatekeepers in the NHS Trust to invite prospective participants. Participants from
round 1 were invited by email to complete the 2™ round questionnaire using Jisc
Online Surveys. Participants had two weeks to complete the questionnaire before
a reminder was sent and a final submission deadline was set. Individual
respondents in round 2 could not be identified, so a reminder was sent to all
round 1 participants. This reminder resulted in a further two students, one
academic and one BMS participant completing the questionnaire. Of the 19
participants in the first round, 16 responses were received in round 2. Table 3.2

provides a breakdown of participant numbers by group.
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Table 3.2 Participant numbers and response rate in the first and second

round of the study.

Participant group Participants in Participants in Response rate
Round One Round Two

HCPC Registered 5 4 80%

Biomedical

Scientists

Academics on BSc 5 5 100%

Biomedical

Science

programme

Students on BSc 7 7 100%

Biomedical

Science

PSRB 2 0 0%

Representatives

Overall 19 16 84.2%

Response rate

Between the 15t and 2™ rounds one participant was lost from the BMS group and
both PSRB representatives failed to respond. The lack of PSRB representatives
in round 2 will be considered in chapter 5. The student and academic groups
retained all participants between the 15t and 2™ rounds. The 84.2% response
rate for the 2" round was acceptable for a Delphi study, where response rates
of at least 70% are required to maintain rigour (Keeney, Hasson and McKenna,
2011). All non-responses were recorded as this may have resulted from a
deliberate choice to omit a response because the participant is unsure of the

answer, or from unintentionally missing a response.

3.4 ROUND ONE METHODOLOGY
Within this section, the methodology for the 1%t round of the Delphi study is

explained including the process of data collection and thematic analysis.
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3.4.1 Data collection procedure

The qualitative 1%t round was informed by the literature review, which was used
to develop the interview schedule. The qualitative 15t round data was analysed
using content analysis techniques (Hasson, Keeney and McKenna, 2000;
Vazquez-Ramos, Leahy and Estrada Hernandez, 2007). Braun and Clarke (2013)
thematic analysis was considered the most appropriate data analysis technique
for round one because of the flexible nature of the methodology and accessibility
to less experienced qualitative researchers. The findings of the thematic analysis
were used to develop attitude statements for the 2" round as outlined in section

3.5.

3.4.2 Developing the interview schedule

The interview schedule was developed using the literature review findings and
identifying key themes and unresolved issues to generate the questions.
Participants were provided with a vignette that was designed to be accessible to
all stakeholders and outlined a case requiring prompt action from a BMS. Data
collection began with discussion of the vignette (appendix 14) and the
Biomedical Scientist’s role within the case, before progressing onto questions
informed by the literature review findings. The interview schedule can be found
in appendix 14. The questions were refined following a mock interview with a

colleague.

It was important to consider trustworthiness in the data collection process and
this was based around the criteria of Lincoln and Guba, (1985). It was important

to establish credibility of the findings and reduce researcher bias which was
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achieved through piloting the interview schedule and carrying out an item pool
reduction (section 3.5.2) of the paired statements generated in round 2 to
identify those statements with the greatest discriminating power (Hicks, 2004).
Delphi methodology lends itself to triangulation of method through combination
of qualitative and quantitative data. Using a questionnaire to establish consensus
in the 2" round verified initial observations from the 1% round. To establish
applicability of the findings, stakeholders which represented several stakeholder
groups were invited to participate. To ensure consistency and neutrality, one of
the 15t round transcripts was subject to independent thematic analysis by a
colleague and the results were compared for consistency and to ensure

appropriate themes had been identified (Lincoln and Guba, 1985).

3.4.3 Transcription

Anonymised audio recordings were made of the interviews and focus groups and
transcribed shortly after data collection to preserve key details (Braun and
Clarke, 2013). Transcription software ‘Express Scribe’ was used to reduce
recording speed and aid transcription. Verbatim transcription was used to
produce an exact record of the discussions. Whilst a transcript is a representation
of an interview or focus group, it is not raw data itself. Instead, it is the result of
a subjective interaction between the recording and the transcriber, who listens
to the recording (Braun and Clarke, 2013). The transcriber must select what to
preserve from the recording and how to present this in written form. The

transcription notation system used in this thesis is provided in table 3.3.
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Table 3.3. Transcription notation system used throughout the participant
transcripts. Adapted from Braun and Clarke, (2013).

Feature Notation and explanation of use
The identity of the | Int: Interviewer is speaking
speaker XX1: Participant code used when participant is speaking
Laughter (Laughs) or (General laughter) if multiple participants
are laughing
Coughing (Coughs)
Pauses (Pause) signals a moderate pause (3-5 seconds), ...

signals a short pause, (Long pause) indicates a pause
longer than 5 seconds
Inaudible speech (Inaudible) with best guess presented in parentheses

Non-verbal sounds | ‘Erm’, ‘er’, ‘mmm’, ‘hmmm’, ‘uh-huh’ represent non-
verbal sounds made by participants

[Removed for | Removed to preserve the identity of the participant
confidentiality

reasons]

[Context] When the quote requires further information to provide

context e.g. The Institute [of Biomedical Science]

During the verbatim transcription, participant responses were presented as
stated without correction of sentence structure or spoken word to capture how
participants expressed themselves. Punctuation was added during the
transcription process and appropriateness of punctuation and tone of voice were
confirmed when verifying accuracy of the transcription by replaying the
recordings. An example transcript is provided in appendix 15, which is

highlighted to demonstrate coding.

3.4.4 Thematic analysis

Thematic analysis is a qualitative research methodology that encompasses data
analysis but does not stipulate data collection techniques and can be adopted in
a range of ontological and epistemological positions (Braun and Clarke, 2013).

As a result, thematic analysis was an appropriate data analysis technique as the
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study aimed to influence professional practice aligned with a pragmatist
approach. The process of thematic analysis is lacking in the published literature
and the process of theme identification is often under-reported (Vaismoradi et

al,, 2016).

3.4.4.1 Familiarisation and data coding

The first stage of thematic analysis was familiarisation with the transcripts, which
began with immersion in the data. This consisted of re-reading the transcripts to
identify early discussion points and patterns, identifying only the most obvious
themes (Braun and Clarke, 2013). This stage of data analysis involved reading
the words analytically and critically to understand the data. Coding was carried
out manually and transcripts were colour-coded line by line to identify comments
relevant to the research. Complete coding according to Braun and Clarke (2013)
ensured that all relevant data was considered. Both data-derived and researcher-
derived codes were identified and recorded. Whilst data-derived codes accurately
reflected the content of the data, researcher-derived codes went beyond the
explicit content of the data and addressed implicit meaning (Joffe and Yardley,
2004; Braun and Clarke, 2013; Vaismoradi et a/., 2016). Codes were selected to
be concise and capture the key aspects of the data (appendix 15). Selected codes
were found frequently or infrequently within the data set and there was no
defined boundary for inclusion, but they were chosen to represent data diversity
(Braun and Clarke, 2013). Codes were created based upon the participants’
narrative but were rarely defined in the same terms the participant had used as
they were designed to be informative without the data set and were refined

throughout the process.
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3.4.4.2 Identifying patterns across the data

Once the codes from all transcripts were identified, patterns within the data
emerged. This process was carried out manually by displaying the codes visually
and arranging them into themes when commonalities were identified. Themes
were considered as specific patterns within the data which conveyed subjective
meanings (Joffe and Yardley, 2004; Vaismoradi et al, 2016). Themes were
identified with a central organising concept and to provide meaningful data
insight and capture the essence of the participant’s experiences and opinions
(Vaismoradi et al., 2016). The relationships between the themes were considered
as either linear or hierarchical and arranged into subthemes accordingly. This
was an active process with candidate themes being revised by reviewing the
coded data and the entire dataset (Braun and Clarke, 2013). Once complete,
illustrative quotes, themes and subthemes were subject to revision to produce
the revised thematic map (figure 4.1) which presents a visual representation of

the themes and subthemes in chapter 4.

3.5 ROUND TWO
The remainder of this chapter presents the methodology for round two of the

Delphi study.

3.5.1 Development of the attitude statements
Attitude statements were developed into an item pool as described by
Oppenheim (1992) and Hicks (2004). Following the thematic analysis in round

one, statements were developed from quotes taken during the 1%t round and
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themes identified in the literature review. Development of 94 attitude statements
occurred following round one, which consisted of 47 positive and negative paired
statements. These were revised through the removal of repetitive statements

and rephrasing of ambiguous ones.

Positive and negative paired statements were used to determine the participants’
true opinions by minimising satisficing. Satisficing involves selecting responses
that are perceived to be acceptable, agreeing with assertions or scoring each
question with the same or similar rating (Krosnick, 1990; Daniel, 2011).
Statements were designed to be clear, unambiguous and address a single
opinion so as not to cause confusion (Oppenheim, 1992; Hicks, 2004). In Delphi
methodology, steps should be taken to reduce attrition, therefore, the time
between rounds was minimised to maintain participant interest (Keeney, Hasson

and McKenna, 2011; Trevelyan and Robinson, 2015).

Participant opinion was scored using a five-point Likert scale consisting of
strongly agree, agree, neither agree nor disagree, disagree, or strongly disagree.
These responses were awarded a numerical value from 1 to 5. This scoring
system was reversed for the opposing version of the statement (Hicks, 2004).
For example, strongly agreeing with the positive statement that BMSs work in
the best interests of the patient scored 5, and strongly disagreeing with the
opposing statement that the desire to work in the best interests of the patient is
not shared by all BMSs also scored 5 (see table 3.4). Therefore, a participant

who believed that BMSs work in the patient’s best interests would score highly
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for this pair of statements. The scores were not shared with the participants and

were added once responses were received.

Table 3.4. An example of the scoring system employed for paired attitude
statements.

Positive statement:
Q2. Biomedical Scientists work in the best interests of the patient at all times

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
5 4 3 2 1

Negative statement:
Q11. The desire to work in the best interests of the patient at all times is not
shared by all Biomedical Scientists

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
1 2 3 4 5

Participants who felt they could not provide an opinion for a statement were
asked to omit the question, however, participants may have unintentionally
omitted a response. As far as possible, the voices of the participants in round 1
were used to construct the statements used in round 2 as recommended by
Keeney, Hasson and McKenna (2011). Participants could select a neutral
response to demonstrate ‘do not know’ if they could not express an opinion
(Likert, 1932). Participants may have felt a neutral opinion towards a statement
and therefore selected ‘neither agree nor disagree’, but it was recognised that
participants may not have sufficient knowledge or experience to provide a
response and may prefer to omit their answer. Removing the option ‘neither
agree nor disagree’ has been shown to increase the number of negative

responses recorded (Garland, 1991).
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3.5.2 Item pool reduction

The 94 attitude statements in the item pool were reduced before presenting to
participants in the round two questionnaire. Delphi studies are associated with
attrition between rounds, therefore it was important to include a manageable
number of statements in an appropriate timescale to maintain participant
interest. Multiple rounds increase the possibility of study fatigue or distractions
(Hsu and Sandford, 2007; Keeney, Hasson and McKenna, 2011). To minimise
attrition, participation in both rounds of the study was explicit from the outset.
Two rounds is the minimum number in a Delphi study, but was appropriate as
the study aimed to determine whether consensus existed amongst stakeholders

rather than proceeding until consensus was reached.

The item pool reduction was carried out according to Hicks (2004). The draft
item pool was distributed to 15 academics in the Department of Biomedical
Science and Physiology who had not participated in round 1. The pilot
participants were recruited through an email distributing the 94 attitude
statements to eligible colleagues who had sufficient understanding of the BMS
role to enable them to express an informed opinion on the topic. Although the
pilot participants had not participated in round one of the study, they were
representatives of one of the participating groups with an understanding of the
BMS role. Piloting the statements with academics rather than the round 1
participants was deemed necessary to reduce attrition and facilitate generation
of the round 2 questionnaire quickly. In addition, the study was carried out at a
time of high pressure due to the COVID-19 pandemic and piloting the statements

with the round 1 participants may have reduced engagement in round 2. Hicks
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(2004) recommends that the item pool is piloted with a minimum of 20-25
participants, but due to small numbers of participants in round one, 15
participants for the pilot was deemed acceptable. Of the 15 participants who

received the pilot questionnaire, 14 responses were received.

To identify statements which demonstrated the greatest power to discriminate
between different strengths of attitude, the total score for each respondent in
the pilot was calculated (Hicks, 2004). The total scores were arranged from
lowest to highest and the five respondents with the highest and lowest scores
were identified. The number of participants in the low scoring group who scored
each statement with a 4 or 5 were identified, and this process was repeated with
the high scoring group. Statements where the difference between the high and
low scoring groups was greater than or equal to 2 were included, and those
below this value were removed (Hicks, 2004). There were 22 paired statements
included in the final questionnaire (44 statements in total), along with one

ranking question focused upon priorities of the BMS role.

The statements were randomised to ensure positive and negative statements
were interspersed to reduce satisficing (Hicks, 2004). The final questionnaire
using Jisc online surveys can be found in appendix 13. Hicks (2004) recommends
that the pilot questionnaire is redistributed to the same participants to establish
reliability. However, due to the timeframe of the Delphi study and the need to
reduce attrition, it was not possible to delay distribution of the round two
questionnaire. This was acknowledged as a possible limitation of the study

design and is discussed in chapter 5.
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3.5.3 Defining consensus

The aim of the 2™ round was to determine whether consensus existed amongst
stakeholders regarding the BMS role within patient outcomes and where areas
of divergence existed. Delphi studies define consensus as the agreement of an
individual participant with a statement, providing a group opinion and the level
of agreement amongst participants, both within and between groups (Campbell
and Cantrill, 2001; Keeney, Hasson and Mckenna, 2001; Trevelyan and
Robinson, 2015; Humphrey-Murto et a/.,, 2017). The percentage of agreement is
commonly used to define consensus (Keeney, Hasson and McKenna, 2006;
Diamond et a/., 2014). In Delphi methodology, there is inconsistency regarding
the required level of consensus, leading to a lack of standardisation (Boulkedid
et al., 2011; Keeney, Hasson and McKenna, 2011; Diamond et a/,, 2014). The
required level of consensus should be established before data collection begins
to remove bias (Campbell and Cantrill, 2001; Keeney, Hasson and McKenna,
2006; Barrett and Heale, 2020). The level of consensus reported in the literature
ranges from 51% up to 80% (Hasson, Keeney and McKenna, 2000; Keeney,

Hasson and McKenna, 2006; Diamond et a/., 2014).

Although a range of consensus levels are quoted in the literature, 70% of
participants agreeing or strongly agreeing and disagreeing or strongly
disagreeing with a particular statement has been widely applied, despite a small
sample size (Keeney, Hasson and McKenna, 2011; Humphrey-Murto et al,
2017). Another Delphi study with limited participants (n=18) adopted a

consensus level of 75% (Berger-Estilita, Nabecker and Greif, 2019), suggesting
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that the widely applied level of 70% would be appropriate for this study.
Although numerous studies have defined consensus, a definition of divergence
is elusive. One author suggested that disagreement occurred when 1/3 of
participants had opposing views (scored the lowest available scores 1-3) and
another 1/3™ of participants scored the highest available score 7-9 when using
a 9-part scoring system (Fitch et a/, 2000). Disagreement and divergence are
not interchangeable terms, therefore for the purposes of this study the definition

of divergence was failure to reach consensus (Moore et a/,, 2009).

3.6 Ethics
This section provides an overview of the ethical considerations associated with
the study, including ethical approval and the impact of COVID-19 upon

recruitment.

3.6.1 Ethical Considerations

One key ethical consideration for this study was being an insider researcher,
which involves conducting research with populations, communities or groups
which the researcher is also a member (Asselin, 2003; Brannick and Coghlan,
2007; Greene, 2014). Insider researchers can also be defined by engaging in
research within their own institution, which is applicable as both an employee
and student of the research institution (Asselin, 2003). Insider research is often
criticised for a tendency by the researcher to believe they know the culture,
reducing objectivity in data collection (Brannick and Coghlan, 2007). To minimise
this, the literature review findings were used to generate the interview schedule

in round 1. If the researcher is known to the participants, there is a risk that

90



participants will only reveal ideological details and may not express their true
opinion. Social desirability bias is the tendency of research participants in
qualitative research to promote a desirable trait and suppress those considered

undesirable (Nederhof, 1985; Bergen and Labonté, 2019).

Whilst participants may have been known to the researcher, it was also likely
that participants would be known to each other through their professional
networks. Every effort was made to ensure anonymity of the participants,
however, anonymity can be difficult to achieve because participants are
invariably known to each other as experts in their field (Barrett and Heale, 2020).
This study used online focus groups or interviews in the 1%t round. Although
participants were given the option to have their cameras off, true anonymity
could not be maintained. Participants agreed not to disclose any information they

heard in the study when giving consent (Appendix 12).

The benefits of insider research include access to organisational systems and
participants more readily. Participants may be more willing to engage with a
familiar researcher with whom they have established a rapport, which is relevant
when researching colleagues and students (Greene, 2014). Insider researchers
can ask meaningful questions and gain a full understanding of the culture under
study (Hammack, 1997; Moreno et al, 1998; Ferguson, Yonge and Myrick,
2004). Participants may be more comfortable with an insider researcher and
provide honest accounts, or conversely may feel they cannot share information
for fear of being judged or impacting their professional relationship with the

researcher (Fleming, 2018). This was addressed by invitations and reminder
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emails requiring participants to complete the informed consent form,

demonstrating an understanding of participation expectations from the outset.

The inclusion of students in the study creates a power imbalance where the
student’s ability to freely decide whether to participate is compromised
(Hammack, 1997). Researchers and academics must ensure that no coercive
pressure is applied to students or colleagues, but even when no coercive
pressure is applied, colleagues may feel obliged to participate and students may
falsely perceive participation to provide an academic advantage (Hammack,
1997; Moreno et al., 1998; Ferguson, Yonge and Myrick, 2004). Trust between
the academic researcher and research participants is important for addressing
this power imbalance and academic staff have a moral duty to function in the
best interests of their students (Ferguson, Yonge and Myrick, 2004). The use of
online focus groups and an anonymous questionnaire in round 2 helped to
address this power imbalance. Online focus groups which allow participants to
turn off their video camera help to increase anonymity and support participants
to feel more comfortable and engage in the discussion, which is beneficial for
reducing the power imbalance (Flayelle, Brevers and Billieux, 2022). Participants
in round 2 were identifiable only by their participant group, providing a further
sense of anonymity. To minimise perceived pressure, recruitment was requested
electronically, and participants were invited to complete the informed consent
form. Once this was completed, a participation invitation was sent only to those
who had consented. One week prior to data collection, a single reminder email
was distributed to all participants to prevent undue pressure on those who did

not wish to participate.
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The research was carried out in accordance with the University’s ethical
requirements and General Data Protection Regulation (GDPR) (Information
Commissioner's Office, 2018; Research Policy Unit, 2020). The only identifiable
data collected from participants was their name and email address, which was
required to arrange the focus group or interview. This information was stored on
a password protected, encrypted file on the University’s secure network.
Participants were asked to treat any information, including participant identities,
confidentially because the use of focus groups in the 1%t round meant that
participants could not be truly anonymous. Prior to participating, stakeholders
were informed what the study involved, and informed consent was taken for
both rounds of the study. Expectations of the participants were explicit, the time
between the rounds was minimised and participants attended online focus
groups or interviews during round one to facilitate participation and increase
response rates (Keeney, Hasson and McKenna, 2011; Trevelyan and Robinson,

2015).

Participants were informed of their ability to withdraw from the study, and the
importance of doing so within two weeks of data collection, in the participant
information sheet (appendix 11). Due to the nature of the Delphi methodology,
notification of intention to withdraw was required prior to data analysis. Once
data analysis from the 15t round had taken place, it was impossible to withdraw
an individual participant’s responses, but they were advised to omit their 2"
round responses if they wished to withdraw. Participants were made aware that

they could omit responses in lieu of *do not know’ as this was an important ethical
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consideration. Missing data is important in survey-based research and can occur
due to a unit nonresponse, where an entire participant’s data is lost due to non-
participation, or through item nonresponse which is failure to obtain a response
for a question (de Leeuw, 2001). Failure to record missing data items introduces
a risk of bias during data analysis, particularly as round 2 aimed to determine
whether consensus existed amongst stakeholders. None of the participants
requested withdrawal from the study, but 3 participants were lost between

rounds, which is discussed further in chapter 5.

3.6.2 Ethical Approval

Ethical approval was obtained from the Faculty of Education, Health and
Wellbeing (FEHW) ethics committee on 18™ March 2020 (Appendix 1). Ethical
approval from the NHS Health Research Authority (HRA) was obtained on 13t
May 2020 (IRAS ID: 273632, REC reference: 20/LO/0675) (Appendix 2).
According to the HRA decision tool, this study was classified as research (Health
Research Authority, 2020). HRA approval was subject to an amendment being
submitted for the 2" round questionnaire, which was not available until
completion of round one data collection. Approval for the 2" round questionnaire
was received on 24t of November 2020 (Appendix 6). As the study involved staff
and students from the Faculty of Science and Engineering (FSE), advice from the
Chair of the Life Sciences ethics committee was obtained (Appendix 7).
Confirmation of capacity for the study was provided by Research and

Development (R&D) at a local NHS Trust on 7t August 2020 (Appendix 5).
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3.6.3 Recruitment Procedure

Once ethical approval was obtained, data collection began in September 2020.
Recruitment of participants was arranged through a gatekeeper at the
participating NHS Trust. Initially, one Trust was selected for ease of carrying out
data collection. In hindsight, online data collection would have facilitated
participation from more than one NHS Trust, which may have increased
recruitment. For staff and students on the BSc Biomedical Science programmes,
permission to conduct the research was requested from the Head of the
Department of Biomedical Science and Physiology and was received on 18t
August 2020 (Appendix 8). The prospective participants received an email
providing a brief overview of the study and instructions for participation
(appendix 9 and 10). The participant information sheet (appendix 11) was
distributed alongside the invitation email containing the link to the online consent
form (appendix 12). Participants were then contacted individually to arrange a
date and time for data collection. Each participant was allocated a code to
anonymise their responses (see table 3.1). The participant codes were not
shared with the participants and in round 2, participants were only identified by
their participant group. Any section of the transcript which may have identified

the participant has been removed and this was noted in the transcript.

3.6.3.1 The Impact of the COVID-19 pandemic on the research

The NHS HRA announced in March 2020 that continuing with research during
the pandemic required COVID-safe measures to be introduced, meaning face-
to-face data collection moved online. Amended paperwork to reflect these

changes was submitted to FEHW ethics committee and ethical approval was
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obtained on 6™ August 2020 (Appendix 3). Confirmation was received from HRA
on 19t July 2020 that amendments were not required (Appendix 4). NHS Trust
R&D approval issued on 7t of August 2020 (appendix 5) reflected these changes

in data collection.

The COVID-19 pandemic impacted recruitment as there was significant pressure
on the BMS workforce, which resulted in arrangements for an online focus group
being unsuccessful. To facilitate participation for this essential stakeholder
group, the online focus group was replaced with online one-to-one interviews.
Recruitment from the PSRB groups was also impacted, with some invited
stakeholders responding to say they were too busy to participate. The

implications of this will be discussed in chapter 5.

The Delphi methodology is more successful when the researcher builds a rapport
with participants, minimising attrition between rounds (Keeney, Hasson and
McKenna, 2011). Conducting the research online meant that building a rapport
with participants was more challenging. However, utilising online video call
technology in data collection has been considered ‘the next best thing’ to face-
to-face interactions and participants prefer this to using the telephone (Archibald
et al, 2019). Although these changes were essential to allow data collection to

continue, the potential implications are discussed in chapter 5.

3.7 Summary
This chapter has presented the methodology of both rounds of this Delphi study.

It has outlined the rationale for methodology selection, recruitment of
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participants and the process of thematic analysis. Development of the attitude
statements was also described, along with the technique of piloting and reducing
the item pool. Selection and justification of consensus levels have been
described. In chapter 4, the results of the 1t and 2" round will be presented,
including illustrative quotes from the 1% round of data collection along with a

discussion of findings and implications for practice.
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CHAPTER 4. FINDINGS AND DISCUSSION OF ROUNDS ONE AND TWO

4.1 Introduction

This chapter presents the findings from both rounds of this Delphi study and
puts these into context using published literature. In the qualitative 1%t round,
respondents participated in semi-structured interviews and focus groups, as
outlined in chapter 3. The findings of the 1t round of the study, including
illustrative quotes and the results of the thematic analysis are presented. In the
2" round, participants were asked to score their agreement with a series of
statements generated from round one. Round 2 findings are presented in a series
of tables illustrating consensus levels by participant group. To aid data
interpretation, statements are presented as pairs of positive and negative
statements arranged according to round 1 themes. These statements were

randomised when presented to participants to minimise bias.

4.2 Findings of Rounds One and Two

The round 1 thematic analysis identified several themes and subthemes (figure
4.1). The first theme was ‘putting the patient at the centre’, which consisted of
two subthemes: patient in context and supporting patient care. The second
theme was ‘safety of the patient’ which consisted of three subthemes: minimising
harm, accreditation and registration and pressures of the role. The final theme
was ‘the multi-disciplinary team’ which consisted of three subthemes: unseen
healthcare workforce, misunderstood role and team working. Some overlap
between the themes was evident and these are indicated by arrows on the

thematic map. The themes and subthemes are presented, along with illustrative
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quotes used to identify the themes. Illustrative quotes are presented in separate,

indented paragraphs alongside the participant’s code (Braun and Clarke, 2013).

Each of the 44 consensus statements in round 2 are presented in tables 4.1 to
4.9 and are colour coded with red representing consensus disagreement, green
consensus agreement and grey for consensus not achieved. These are presented
in pairs of positive and negative attitude statements according to the themes
and subthemes in round 1 to aid data interpretation. In round 2, participants
scored their agreement using a 5-point Likert scale, with the option to omit their
response. In the remainder of this chapter, statements from the item pool will
be presented to identify consensus or divergence of opinion. In response to some
statements, one participant failed to provide an answer, which is indicated within
tables 4.1 to 4.9. Important findings or observations considered relevant for

practice will then be outlined in detail.

99



3. The Multi-
Disciplinary
Team

1. Putting the 2. Safety of the

patient

patient at the
centre

]

|

[
F. Unseen G.
healthcare Misunderstood :'JE;m
workforce role g

1 .

D. Accreditation E. Pressures of

and registration the role

|
I |
A. Patientin B. Supporting
Context patient care

SUBTHEME m

Figure 4.1. Flow chart to represent the three main themes and eight subthemes identified during the thematic analysis of round
one. There is some overlap between the subthemes which are indicated by arrows.
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4.2.1 Theme One: Putting the patient at the centre

Putting the patient at the centre captured an important aspect of the BMS role.
Participants spoke passionately about the BMS role within healthcare and how
this is integral for patient care. Participants perceived the motivation for the BMS
role was to achieve patient outcomes and several participants discussed the

importance of the patient, rather than the sample being analysed.

4.2.1.1 Theme One, Subtheme A: Patient in context

4.2.1.1.1 Round One Findings

Within the subtheme, ‘patient in context’, several participants expressed the
importance of the patient within the BMS role and the desire to provide the best

outcome. One of the BMS participants (BS1) stated:

If you're in blood bank and there’s a big, you know, massive major
haemorrhage and a patient’s needed unit after unit after unit, it's nice
to know that the patient’s still having a full blood count done two days

later.

This statement reflected the desire to ensure their actions in the blood transfusion
laboratory have contributed to a positive patient outcome. By processing a full
blood count specimen at a later stage, the participant suggested that the patient’s
survival meant the BMS had positively influenced the patient’s outcome. This
reflects the isolated nature of the BMS role, whereby survival is perceived to
equate clinical benefit, yet the clinical condition of the patient cannot be fully

understood based solely upon a full blood count result. Participants also
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commented upon the importance of recognising there is a patient behind every

specimen:

BMS (BS4):

If you don't see the patient at the end of it you almost think ‘well T'll
take my time over that, I won't worry about doing it particularly
quickly’, whereas, you know, you could have a patient sat in the
emergency department or the theatre waiting for a particular result

and they're not getting it.

This extract highlights that, despite the lack of patient contact, stakeholders felt
the need to focus upon the importance of the patient within their role. Phrases
such as ‘putting the patient first’ were used frequently, but what this means from
a BMS perspective has not been previously explored. Participants recognised the
pathology laboratory played an important role in patient care, with delays in
testing negatively impacting the clinical team, preventing diagnosis and
treatment. This evidenced the crossover between this subtheme and the
subtheme ‘unseen healthcare workforce’. As BMSs lack patient contact, it is
difficult for patients and other healthcare professionals to recognise the
importance of the role. When asked how BMSs can evidence the importance of
patient outcomes within the role, one BMS participant (BS4) explained that BMSs

should be:

Aware that there’s a patient at the end of what they do, and they are

working to a high standard. ‘Erm’, that they're working as per standard
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operating procedures in their lab, they're doing things properly, they're
not taking any shortcuts and they'’re practicing to a high standard

within their profession.

This demonstrated that by practicing to a high standard and following correct
procedures, BMSs consider they are putting the patient first and contributing to
patient outcomes. Participants outlined the importance of adherence to defined
protocols and communicating results urgently to work in the patients’ best
interests. The laboratory must act to prevent errors which negatively impact
patient care and should ensure all abnormal laboratory findings are acted upon
(Hilborne, Lubin and Scheuner, 2009; Birse, 2010; Otto, 2011; Morris, Otto and
Golemboski, 2013; Hallworth et al, 2015). Participants discussed the need to
ensure adherence to procedural aspects of the role, such as ensuring specimens
are appropriately labelled and performing quality control checks. Processing
correctly labelled specimens is essential for patient safety and has been discussed

extensively in the literature (Brent, 2016; IBMS, 2016; Dunbar et al., 2021).

One NHS placement student (S5) stated the importance of the patient was a key

motivation for entering the profession:

You're becoming a Biomedical Scientist because you want to help
people, particularly in a hospital setting because you’re going into
pathology to run patient tests. You've kind of got to have a reason for

doing that.
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This quote demonstrated that contributing to patient outcomes was considered
important for job satisfaction. One student employed in an NHS laboratory in a
non-BMS role (S6) supported this viewpoint when discussing whether education
or practice-based training should deliver the patient-focused aspects of a BMS

role:

It should be continuous rather than just one bit that we learn and then
it's forgotten about because, I think, the patient is sort of overall the

reason why we do the job anyway, and they should be the focus.

Student expectations were that the patient-focused aspects of the role were a
requirement of their undergraduate education. However, these requirements are
not explicit within course accreditation requirements, with graduates of an
accredited BSc Biomedical Science award requiring knowledge of the clinical
pathology of human disorders, disease processes, investigation and the
contribution of these to patient care (IBMS, 2021a). There is currently no
requirement for the patient-centred aspects of the BMS role to be delivered in

undergraduate education, placing the burden on laboratories.

Although not previously discussed in the BMS role, in nursing, supporting PCC
demonstrated significant improvements in job satisfaction (Pol-Grevelink, Jukema
and Smits, 2012; Boer, Nieboer and Cramm, 2017; Huang et a/., 2020). In the
UK, the BMS workforce is under strain due to high staff turnover, a lack of
experience and development opportunities (Osaro and Chima, 2014). This was

evidenced in round 2 where stakeholders expressed that BMSs should be better
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integrated into the MDT and that follow-up on patient cases increased job

satisfaction.

When discussing how BMSs can evidence they are striving to achieve patient

outcomes, another PSRB representative (PB1) remarked:

OK. I found those quite difficult. I feel quite ashamed of myself
because you'd think, after all these years of me talking to people

(pause) but it's just one of those things you take for granted.

This PSRB representative expressed that the importance of patient outcomes
within the BMS role was taken for granted. This comment and the implications
for practice will be discussed in chapter 5. Conflicting opinions were expressed
within the academic group for this subtheme, and these opinions were not
aligned with those of other stakeholder groups. One academic participant (AC2)

stated:

I still think a Biomedical Scientist would do the tests accurately, even
if they didn't think about the patient, you'd hope, because that’s the

scientist part of it.

This suggests the participant felt the Biomedical Scientist's motivation was to
achieve a scientifically accurate result and to excel in their role. The importance
of patient outcomes was not considered an important factor, instead focusing

upon the importance of achieving an accurate result. One HCPC registered
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academic participant (AC4) expressed the BMS role was increasingly pressured,

which detracted from the importance of patient outcomes:

When you get that many specimens, it’s difficult to devote... the same
amount of attention to each one, but yeah, you're striving to have the
patient’s ‘erm’ interests at heart and their outcomes... I think the size
of modern labs almost, they’ve turned into sausage factories if you

will... Patients are almost viewed as a number.

This participant highlighted the challenges of the BMS role and recognising the
importance of the patient due to significant numbers of specimens received. The
opinions of the academic participants conflicted with the opinions of other
stakeholder groups. Academic stakeholders with experience of working in an
NHS laboratory discussed the volume of samples making it difficult to focus upon
patient outcomes, whereas other stakeholder groups felt that this was essential.
This demonstrated conflicting opinions between the academic group and other

stakeholders.

4.2.1.1.2 Round Two Findings

Following analysis of the 2" round data, key findings were identified in relation
to the consensus rates across the participant groups. In response to statement
11, ‘the desire to work in the best interests of the patient at all times is not
shared by all BMSs' there was divergence of opinion and this statement failed to
reach consensus in any participant group (table 4.1). Whilst the academic group

demonstrated a tendency towards agreement, the student group demonstrated
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a tendency towards disagreement. In the BMS group, there was evidence of a
split opinion. One participant in the academic and student groups strongly agreed
with this statement, which conflicts with an agree consensus being achieved
across all groups for the opposing version of the statement, that ‘BMSs work in

the best interests of the patient at all times’ (Q2).

There was greater divergence in the student responses than in the BMS group
and an increased reliance upon the ‘neither agree nor disagree’ option on the
Likert scale. This indicated a discrepancy between stakeholder responses which
could indicate the desire to agree with statements that highlight the profession
or respondent in a positive light. One recognised limitation of questionnaire
research is that participants can agree with an assertion regardless of content
(Krosnick, 1990). Reducing questionnaire length can minimise this as participants
are more likely to give the same response to excessive numbers of questions
(Daniel, 2011). In addition, social desirability bias can result in participants
selecting responses they believe are socially acceptable, rather than their true

opinion (Nederhof, 1985; Bergen and Labonté, 2019).

In response to question 25, ‘despite a lack of proximity to the patient, BMSs put
the patient at the centre of what they do’, most participants demonstrated
agreement. The statement reached consensus within the student group, BMS
group and overall, but failed to reach consensus in the academic group (table
4.1). Two academics and one student disagreed with this statement, suggesting

that some participants believed patients were not at the centre of the BMS role.
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Question 3, ‘it is easier for staff providing direct patient care to prioritise patient
outcomes’ achieved an agree consensus in the student and academic groups but
demonstrated divergence in the BMS group. This suggested that participants
considered the Biomedical Scientist’s input in patient outcomes a key motivation
for the role. This was an observation made by MLS participants in Canada,
supporting the importance of patient outcomes in the laboratory scientist role
(Birse, 2010). Failure to achieve consensus in the academic group for the positive
version of the statement (Q25) conflicted with an agree consensus in the
academic and student groups for Q3. Academic responses demonstrated
divergence of opinion compared to the practicing BMSs, which is important since
academics influence student understanding through curriculum content and

delivery.

Analysis of the 15t and 2" round data demonstrated the presence of a theory-
practice gap, although it is important to note that the small number of
participants in round 2 makes reaching definitive conclusions challenging. The
theory-practice gap has been described extensively in nursing and relates to the
divide between theoretical ideals generated in academic environments and
professional practice (Zieber and Wojtowicz, 2020). In nursing, this gap is
greatest for newly qualified professionals due to the physical separation of
academic studies and clinical practice, contributing to difficulties relating theory
and practice (Monaghan, 2015; Greenway, Butt and Walthall, 2019). This was
particularly relevant to the student group, as only a small proportion of students
on the BSc Biomedical Science award complete a healthcare laboratory

placement. The theory-practice gap has been described in paramedic science
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(Michau et al.,, 2009), pharmacy (Pittenger et al., 2019), medicine (Wright and
Homer, 2017) and extensively in nursing (Bradshaw and Merriman, 2008; Scully,
2011; Monaghan, 2015; Greenway, Butt and Walthall, 2019). However, this has
not been previously described in relation to the BMS workforce, illustrating a
contribution to knowledge. By identifying this gap, strategies to address this can

be developed and curricular changes introduced.

Not all students studying a degree in Biomedical Science aspire to work as a
healthcare BMS. Graduates may pursue careers in teaching, research or pursue
further education, which is challenging when designing the curriculum.
Placements within industry or within the NHS are open for all 2" year BSc
Biomedical Science students to apply, but annually only a handful of placements
are available. The benefit of placements for students and their future
employability are well recognised (Yorke and Knight, 2006; Brooks, 2012;
Cunningham and Gallacher, 2013). Laboratory experience is often required when
applying for graduate positions, therefore a lack of experience in a healthcare
laboratory makes graduate employment challenging (Demaria, Hodgson and
Czech, 2018). Unfortunately, Biomedical Science placement availability is limited,

and this is a barrier to obtaining HCPC registration.

The theory-practice gap in the academic group was also evident within this
subtheme and is a key finding of this study. There was a discrepancy between
the responses in the BMS group and the academic group for the subtheme
patient in context, suggesting a lack of understanding of the BMS role in the

academic group. To meet the requirements of HCPC accreditation of the Applied
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Biomedical Science award, a HCPC registered BMS should have overall
responsibility for the award (HCPC, 2017). Academics on the BSc Biomedical
Science programme may not have experience of NHS pathology laboratories and
HCPC registration is not mandatory, unlike in other healthcare courses where
practitioners deliver most of the content. Therefore, a lack of understanding or
personal experience of the BMS role amongst academics may influence student
responses. The QAA Benchmark Statements are not designed to be a prescriptive
syllabus, allowing academics to influence degree content, learning and
assessment (Quality Assurance Agency, 2019). This highlights the importance of
practitioner involvement in courses linked to professional practice to ensure
students develop a real-world view. Practitioner lecturers are aware of the
knowledge and skills required in the professional workforce and can instil these
skills into students (McEwen et al., 2003). The use of visiting lecturers who
remain in practice is essential for ensuring professional currency and an

important requirement for PSRB accreditation of the award (IBMS, 2020b).

Statement 43 that ‘it is possible for a BMS to do their job well without considering
the needs of the patient” demonstrated divergence of opinion. All BMS
participants disagreed with this statement but the student and academic groups
failed to reach consensus. This suggests that some participants felt it was
possible for a BMS to do their job well without considering the needs of the
patient, which is an important finding. This finding does not comply with the
professional and regulatory body guidelines, which require BMSs to work in the
best interests of patients and service users at all times (HCPC, 2014; 2016; IBMS,

2018a). There was also divergence of opinion for whether lack of patient contact
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impacted upon the ability of BMSs to achieve patient outcomes. As this statement
achieved consensus in the BMS group only, it further evidenced a theory-practice

gap (Monaghan, 2015; Greenway, Butt and Walthall, 2019).

The response to Q43 conflicted with participant responses to question 35, ‘a BMS
should recognise the importance of each individual sample by considering the
needs of the patient behind the sample’, which reached consensus within all
groups and overall (table 4.1). This provided further evidence of conflicting
responses by participants to positive and negative versions of the statements,
which may suggest that lack of a clear definition of the BMS role in patient
outcomes leads to differing interpretations amongst stakeholders. Students and
academics failed to reach consensus on the negative version of the statement,
which is significant because the importance of patient outcomes are not explicit
in the BSc Biomedical Science curriculum (Quality Assurance Agency, 2019),
meaning that these essential concepts must come through professional and

statutory body guidelines.
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Table 4.1. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme A:

Patient in Context
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PUTTING THE PATIENT AT THE CENTRE, SUBTHEME A: PATIENT IN CONTEXT
2. Biomedical Scientists work 6/7 4/4 4/5 14/16 11. The desire to work in the best 3/7 2/5 3/5 6/16
in the best interests of the (85.7%) | (100%) (80%) (87.5%) | interests of the patient at all times (42.9%) (50%) (60%) (37.5%)
patient at all times. Agree Agree Agree Agree is not shared by all Biomedical Disagree | Disagree Agree Disagree
Scientists
1/7 1/5 1/16 3/7 2/5 1/5 4/16
(14.2%) (20%) | (6.25%) (42.9%) (50%) (20%) (25%)
Neutral Disagree | Neutral Neutral Agree Neutral Neutral
1/16 1/7 1/5 6/16
(6.25%) (14.2%) (20%) (37.5%)
Disagree Agree Disagree Agree
25. Despite the lack of 6/7 4/4 2/5 12/16 3. It is easier for staff providing 5/7 2/4 4/5 11/16
proximity to the patient, (85.7%) | (100%) (40%) (75%) | direct patient care to prioritise (71.4%) (50%) (80%) (68.75%)
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2/5 3/16 1/7 4/16
(40%) | (18.75%) (14.2%) (25%)
Disagree | Disagree Disagree Disagree
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4.2.1.2 Theme One, Subtheme B: Supporting patient care
4.2.1.2.1 Round One Findings
Within the subtheme supporting patient care, participants discussed the BMS

role and expectations of pathology service users. One of the BMS participants

(BS4) stated the BMS role was to:

Ensure the results are reported in a timely manner to the correct
people that need to take action, and also have the knowledge that this
patient might require further testing so it might not be just the tests

that the GP requested.

This participant’s response highlighted the integral role of the BMS within
healthcare, but also demonstrated the requirement for autonomy. BMSs must
recognise and action abnormal results and provide further testing to facilitate
timely clinical decision making, using their education and training. Another BMS

participant (BS2) commented:

We're the ones giving the doctors and the clinical staff the information
they need to base their decisions on, ‘erm’ so if you didn't spot the
blasts for example, they might have just treated it completely

differently.

In this response, the participant recognised BMSs highlighted abnormalities in

laboratory results, (including visual abnormalities in blood or tissue seen
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microscopically) to allow clinical staff to achieve an informed diagnosis and
treatment strategy. This subtheme of supporting patient care demonstrated
overlap with the subthemes minimising harm and team working, as participants

recognised the importance of the BMS role for supporting healthcare.

Focusing upon achieving patient outcomes was considered an important aspect
of patient safety. Stakeholders felt BMSs were responsible for highlighting urgent
and abnormal findings to clinicians to prevent them being overlooked. One
academic participant (AC2) described the BMS role as essential for initiating

treatment decisions:

It is the first step that is required to find out what’s wrong with them,

and if you don’t know what’s wrong with them, you can't treat them.

This highlighted the importance of the BMS role for supporting patient care, the
MDT and clinical decision making. The participant continued, stating that working

to achieve patient outcomes was an essential aspect of PCC:

I completely agree with patient centred care and patients should be
the centre of it because, ‘erm’, it, it's not just a number. The patient
isn‘t @ number, so they need to treat each sample as an individual

person.
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The term PCC was not phrased in the question, suggesting the participant felt
PCC demonstrated putting the patient at the centre of the role. PCC is considered
an important aspect of healthcare and features heavily throughout the nursing
literature. However, this concept has not been discussed in relation to the BMS
workforce. In healthcare, PCC relies upon a therapeutic relationship between the
healthcare professional, the person being cared for, and their significant others
(McCormack and McCance, 2017). For BMSs, this therapeutic relationship is

difficult to establish due to a lack of patient contact.

In the education of BMSs, there is a predominant focus upon the biomedical
aspects of disease and patient-centred decision making is rarely covered
(Homberg, Oberhauser and Kaap-Frohlich, 2019). The HCPC standards which
BMSs must comply with use terminology such as “understand the need to act in
the best interests of service users at all times” (HCPC, 2014 p. 7). Whether acting
in the best interests of service users constitutes PCC and whether PCC was a
tangible aim for BMSs was discussed by the participants in the 1t round of the
study. It is likely that the PCC definition should be revised to recognise that non

patient facing roles, including BMSs, can practice in a person-centred way.

One BMS participant (BS5) spoke passionately about supporting patient care

being a key motivation for entering the profession:
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So that’s why I took the role as a Biomedical Scientist, because in my
role, I'm still helping the patient and I'm still helping to find out what's

wrong with the patient.

The literature lacked discussion of how BMSs work to achieve patient outcomes.
Therefore, it was considered essential to articulate this within the scope of this
study. When asked how they interpreted ‘putting the patient at the centre’ of

their role, one NHS placement student (S5) remarked:

Just turning up at the hospital, doing your thing, doing your job,
continually training to get better, that’s you helping the patient in some

small way.

Acting in the ‘patient’s best interests’ was discussed by several participants. As
previously described, these terms have not been defined in the literature,

demonstrating a contribution to knowledge of this study.

4.2.1.2.2 Round Two Findings

Following on from analysis of the 2" round findings (table 4.2), noteworthy
trends in the consensus data were identified. Statement 26, ‘job satisfaction is
not determined by the perceived importance of the patient within the BMS role’
showed divergence of opinion. The BMS group reached a disagree consensus
however, the academic and student participants demonstrated greater

divergence of opinion, with some participants agreeing with the statement.
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Except for one student response, all participants agreed or strongly agreed that
‘by focusing upon the outcome of the individual patient BMSs achieve greater
job satisfaction’” (Q42). This supported the emerging trend that positive

statements reached consensus more often than negative statements.

When discussing the importance of achieving patient outcomes within the BMS
role, participants stated that the primary role was to process specimens and
initiate diagnosis and treatment pathways. This underpins the work of other
healthcare professionals by ensuring results are reported and indirectly
influences patient outcomes (DoH, 2006; 2008). Stakeholders considered the
BMS role as essential for achieving patient outcomes, with several participants
remarking that without BMSs to support diagnosis and treatment, patient
outcomes would be unachievable. Participants in the BMS group suggested it
enhanced their role to have follow-up in cases where they had influenced patient
care. This suggested the importance of achieving patient outcomes was
perceived to increase a Biomedical Scientist’s job satisfaction, a concept which

has been previously described in nursing (Castaneda and Scanlan, 2014).

To date, the published literature has failed to address the BMS role in achieving
patient outcomes and the contribution made by this professional group to patient
care, demonstrating the original contribution of this research. Across all
stakeholder groups, consensus was achieved for the statement ‘without BMSs,
initiating diagnosis and treatment decisions for patients would be impossible’
(Q12). Both the positive and negative versions of this statement achieved

consensus across all groups, indicating that stakeholders felt BMSs were
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essential for initiating diagnosis and treatment decisions. This is reflected by the
estimate that pathology laboratories are responsible for 70% of diagnosis and
treatment decisions (DoH, 2006; Hallworth, 2011; Ferraro, Braga and

Panteghini, 2016).
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Table 4.2. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme B:

Supporting Patient Care
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patient, the Biomedical Agree Agree Agree Agree importance of patients within the Disagree Disagree | Disagree
Scientist achieves greater Biomedical Scientist role
job satisfaction 1/7 1/16 2/7 1/5 3/16
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Neutral Neutral Neutral Neutral Neutral
3/7 1/5 4/16
(42.9%) (20%) (25%)
Agree Agree Agree
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diagnosis and treatment Agree Agree Agree Agree delivered by other clinical staff
decisions for patients would would be a suitable replacement
be impossible 1/5 1/16
(20%) (6.25%)
Disagree | Disagree
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4.2.1.3 Overview of Theme One

Within the theme patient in context, participants recognised the role BMSs have
within patient outcomes and the healthcare system. The student, BMS and PSRB
representatives agreed the importance of patient outcomes within the BMS role
should be implicit, however academic stakeholders expressed difficulties in
focusing upon the importance of individual patients due to workload. Ways in
which BMSs can evidence they are striving to achieve patient outcomes involved
recognising the importance of the patient and producing high-quality results
within a suitable timeframe. The BMS role was recognised by all stakeholder
groups as essential for supporting clinical decision making and high-quality care.
Consensus rates were high across all participant groups for theme one, but

positive statements reached consensus more often than negative statements.

4.2.2 Theme Two: Safety of the patient

Within safety of the patient, participants discussed the importance of appropriate
action to ensure patient safety. All stakeholder groups recognised the importance
of accreditation and registration for preventing patient harm. The academic
group discussed role pressures, but this subtheme did not feature in the BMS

group and may reflect the heterogeneity of stakeholder groups.

4.2.2.1 Theme Two, Subtheme C: Minimising harm

4.2.2.1.1 Round One Findings

Participants discussed patient safety, challenging inappropriate decisions and the
importance of the BMS role in advocating for the patient and preventing harm.

One BMS participant (BS3) remarked:
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If you know that something’s wrong, to be able to whistle blow and
stand up and say ‘this is wrong’, so for example if you saw someone
who wasn't following an SOP! you should be free to say ‘that SOP isn't

being followed therefore the results may be incorrect’.

This participant recognised that BMSs and clinical staff follow SOPs to ensure
patient safety and prevent harm. The importance of being able to report
deviations from procedure was considered key to this. The importance of
minimising harm was supported by one of the PSRB representatives (PB1) who

stated:

Starting with the receipt of the sample, ‘erm’, ensuring that it's got the
right (pause) ‘erm’ correct (pause) information on it ‘erm’ so ‘erm’...
procedural requirements, it's a suitable test for the indication and then

that it is processed in accordance with standard operating procedures.

This comment recognised the importance of following standard procedures to
minimise harm and ensure patient safety. Processing correctly labelled
specimens was considered an important aspect of the BMS role, and central to
ensuring high-quality results. One HCPC registered academic (AC1) explained

the BMS role in achieving patient outcomes:

1 Standard Operating Procedures (SOPs) are a set of instructions describing the
relevant steps of a procedure or technique designed to ensure standardisation
of the technique across operators.
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There’s the checks, the QC?, making sure that the specimen actually
does belong to that patient, ‘erm’” and that you‘ve got the correct

sample as well.

This participant referred to the importance of quality control checks and ensuring
specimens are adequately labelled prior to analysis. Without these essential
steps, any reported results have little clinical benefit. One student employed in
an NHS laboratory in a non-BMS role (S6) explained BMSs have a duty to ensure
that other clinical staff have not made an error which might compromise patient

care.

Obviously, GPs and clinicians and consultants can sometimes miss
things, ‘erm’ so if you just go along the lines of ‘well I've done this
test, that’s all they've requested’ then you're not getting the bigger

picture and they could ultimately diagnose the patient incorrectly.

This comment highlighted that the BMS role requires application of knowledge
and skills and autonomous decision making to ensure high-quality patient care.
Participants from all stakeholder groups discussed the BMS role in ensuring
patient safety and preventing harm. This is linked with the subtheme of

supporting patient care. All stakeholder groups felt BMSs were key to ensuring

2 Quality Control (QC) are materials with known concentrations of specific
substances which can be used to ensure equipment or manual tests are
functioning correctly. This helps to ensure the quality of the results reported by
a laboratory.
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procedures were correctly followed, and in facilitating safe patient care by
supporting and challenging clinical decisions. Many of the discussion points

within this subtheme considered procedural aspects of the BMS role.

Participants felt it was necessary to look beyond the samples received in the
laboratory and to consider the needs of the patient behind the specimen. This

was discussed by participants from all groups:

BMS (BS4):

Because we only see samples, and sort of in some labs it can almost
seem like a bit of a production line, you have to keep reminding
yourself that there’s a patient at the end of this. I think on the whole

that the majority of people do realise that and work to that end.

Student (S4):

When you're looking at just the lab results, ‘erm’, as a Biomedical
Scientist so you need to have that in mind, that there is a patient on
the other side of that ‘erm’ test result and it... ultimately, what you

decide, well... will affect their lives.

These comments highlight the importance of focusing upon patient outcomes

within the BMS role, a concept which has not previously been explored.
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4.2.2.1.2 Round Two Findings

Following analysis of the 2" round data for subtheme C (table 4.3), several key
findings were identified. The statement ‘the BMS plays an essential role in patient
safety’ (Q27) was agreed or strongly agreed with by all participants in the BMS
and academic groups. There was greater divergence of opinion in the student
group, with two participants expressing a neutral opinion, but consensus was
reached overall. The opposing version that ‘it is not within the Biomedical
Scientist’s remit to question clinical decisions” (Q45), generated disagree or
strongly disagree responses across the BMS and academic groups, but the
student group showed greater divergence of opinion with participants in this
group expressing opposing opinions, which may indicate a lack of understanding
of the BMS role. The greater degree of divergence identified in the student group
may be related to a theory-practice gap and reflects the limited clinical exposure

amongst some students on the BSc Biomedical Science award.

Students on the BSc Applied Biomedical Science programme complete a one-
year clinical placement, rather than a 3-year integrated placement, common in
other healthcare professions. In paramedic students, there was criticism of
clinical placement for failing to expose students to a variety of clinical situations
(Michau et al., 2009). For Biomedical Science students, only a small proportion
of students will gain experience in a clinical laboratory which widens the theory-
practice gap. Morris et al. (2013) identified that MLS students in Canada were
poorly prepared for meeting the IOM aims and the patient-centred aspects of
their role and suggested curricular changes were required to address this,

supporting the findings of this study.
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The discrepancy between the BMS group and the student and academic groups
further supported the presence of a theory-practice gap. In the student group,
this theory-practice gap was evident in the subtheme minimising harm (table
4.3). Academics may have theoretical knowledge of a subject area without
professional experience to apply the theory to real-world situations (Wright and
Homer, 2017). To reduce the theory-practice gap, students require theoretical
knowledge from academic staff and practical knowledge from clinical educators.
This relationship is intertwined and key for developing practitioners with a
suitable level of knowledge (Scully, 2011). Biomedical Science awards without
an integrated placement may include less input from practicing BMSs,

highlighting the requirement for practitioner input into professional courses.
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Table 4.3. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme C:

Minimising harm
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27. The Biomedical Scientist 5/7 4/4 5/5 14/16 45, It is not within the Biomedical 3/7
plays an essential role in (71.4%) | (100%) | (100%) | (87.5%) | Scientist's remit to question clinical (42.9%)
patient safety Agree Agree Agree Agree decisions that put the patient at Disagree
risk
2/7 2/16 2/7
(28.6%) (12.5%) (28.6%)
Neutral Neutral Neutral
2/7
(28.6%)
Agree
36. Biomedical Scientists are 6/7 4/4 2/5 12/16 4. Biomedical Scientists do not 4/7
able to draw upon their own | (85.7%) | (100%) | (40%) (75%) | require empathy for patients to do (57.1%)
personal experiences as a Agree Agree Agree Agree their job effectively Disagree
patient or carer which allows
them to empathise with the 1/7 2/5 3/16 1/7
patient (14.3%) (40%) | (18.75%) (14.3%)
Neutral Neutral Neutral Neutral
1/5 1/16 2/7
(20%) | (6.25%) (28.6%)
Disagree | Disagree Agree




2_| 88 8 =
AN En s ©
s Qe Q1 o
S c £90c B E > =
ﬁ ~—r o0 N~ S ~r oo
- @ < .
Positive statements Negative statements
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must question inappropriate | (57.1%) | (100%) | (100%) | (81.25%) | responsibility of others in the
clinical decisions Agree Agree Agree Agree | clinical team and it is not
appropriate for a Biomedical
2/7 2/16 Scientist to question their decision
(28.6%) (12.5%) | making
Neutral Neutral
1/7 1/16
(14.3%) (6.25%)
Disagree Disagree
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Participants scored their agreement with the statement ‘BMSs are able to draw
upon their own experiences as a patient or carer to empathise with the patient’
(Q36). The BMS and student groups agreed or strongly agreed with this
statement. However, in the academic group there was greater divergence of
opinion, with one participant disagreeing with the statement and two participants
expressing a neutral response. The negative statement ‘BMSs do not require
empathy for patients to do their job effectively’ (Q4) showed divergence of
opinion in the student group, but consensus was achieved in the BMS and
academic groups and overall (table 4.3). There was evidence of inconsistencies
in the responses to the paired statements in both the academic and student
groups. This suggests evidence of satisficing, whereby participants choose the
first response deemed to constitute an acceptable answer (Krosnick, 1990).

There was evidence of participants agreeing only with statements with positive

connotations in some cases, which will be discussed further in chapter 5.

The statement ‘BMSs must question inappropriate clinical decisions’ (Q13) was
agreed or strongly agreed with by all BMS and academic participants. The
student participants demonstrated divergence of opinion, with one participant
disagreeing with the statement and two participants expressing a neutral
response. Consensus was achieved within the BMS and academic groups, and
overall. The negative version of the statement ‘patient safety is the responsibility
of others within the clinical team, and it is not appropriate for BMSs to question
their decision making’ (Q5) reached a disagree consensus in all groups and
overall (table 4.3). However, caution is required when interpreting the 2" round

data due to small participant numbers.
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4.2.2.2 Theme Two, Subtheme D: Accreditation and registration

4.2.2.2.1 Round One Findings

Accreditation and registration recognised the highly regulated nature of the BMS
profession. Laboratories are subject to accreditation by United Kingdom
Accreditation Services (UKAS) against ISO 15189, as well as accreditation of
training laboratory status by the IBMS. Within this subtheme, participants
commented that accreditation and professional registration were essential for

ensuring service quality. One PSRB representative (PB1) commented:

It comes down to the regulatory frameworks that we’re working within
that if there are errors that lead to the HCPC doing investigations then
people can be struck off. The unfortunate side, ‘erm’ outcome, of that

is that the patient could be compromised.

This demonstrates that statutory registration was considered evidence that BMSs
met the required standards for practice and this could be withdrawn in the event
of malpractice or unprofessional behaviour (HCPC, 2016). The importance of
working within their scope of practice and referring cases to appropriate
clinicians was also discussed by the participants. The same PSRB representative
(PB1) recognised that failing to focus upon patient outcomes can negatively

impact the BMS professionally:
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It can seriously affect the patient and also contravenes the regulatory,
‘erm’ the regulations by which we are registered which can lead to
disciplinary action and, ‘erm’, people being taken off the register so
there are professional consequences as well as consequences for the

patient.

This PSRB representative recognised the importance of professional registration
but noted that unsafe deviation from procedure could lead to removal of
registration. The impact of this upon patient outcomes and patient safety was
acknowledged. The importance of adhering to professional guidelines is evident
for registered healthcare professionals and malpractice has significant negative
implications for their professional future (Maben et a/,, 2021). The HCPC have
fitness to practise procedures and a mechanism to remove practitioners from the
register to protect the public from negative actions (HCPC, 2018a). Professional
registration was considered favourably by stakeholders. One BMS participant
(BS5) stated that professional registration and accreditation standards were

important for patient safety:

I wouldn’t want myself or a family member to come into a hospital
that ‘erm’ doesn’t have these regulatory bodies or these legal aspects

to them because then I wouldn't feel safe.

This comment demonstrated that participants recognised the importance of

patient outcomes within the role and meeting the needs of the patient. There
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was acknowledgement of the patient as a person through comparison to the care
of a family member. Participants agreed that professional standards and
regulation were important to underpin safety and high-quality services. This

subtheme featured less prominently in the student and academic groups.

4.2.2.2.2 Round Two Findings

Once the 2" round data had been analysed, important findings were identified
(table 4.4). Participant responses to the statement ‘HCPC registration for BMSs
provides confidence for patients and others about the quality of the Biomedical
Scientist’s practice’ (Q28) achieved consensus within all groups and overall (table
4.4). The negative version of the statement ‘statutory registration for BMSs has
no meaning to patients and others in the clinical team as they lack an
understanding of the role’ (Q14) showed greater divergence in responses. BMS
and academic groups demonstrated conflicting views within their groups.
Consensus was achieved only in the student group. However, in the student
group, 71.4% of participants agreed with both opposing versions of the
statement, demonstrating inconsistency and a potential lack of understanding of
the importance of statutory registration, further evidencing a theory-practice
gap. This lack of understanding within the student group may relate to the
assumption that statutory registration confers an implied benefit. This theory-
practice gap was also identified in the academic group for the subtheme
accreditation and registration suggesting a poor understanding of these concepts

within both the academic and student groups.
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Participants scored their agreement with the statement ‘statutory HCPC
registration ensures BMSs feel empowered to make autonomous decisions’ (Q37)
and demonstrated divergence of opinion in the academic and student groups,
with several participants expressing a neutral opinion. Consensus was reached
in the BMS group only. Participant responses to ‘BMSs are not required to make
autonomous decisions’ (Q15) achieved a disagree consensus in the BMS group
only. The academic and student groups demonstrated greater divergence of
opinion. These paired statements evidenced divergence of opinion within and
across the groups, suggesting a lack of understanding of the BMS role. However,
naming the statutory body in the positive version of the statement, but not in
the negative version may have influenced responses, which will be discussed in

chapter 5.
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Table 4.4. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme D:
Accreditation and registration
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SAFETY OF THE PATIENT, SUBTHEME D: ACCREDITATION AND REGISTRATION
28. Statutory HCPC 5/7 4/4 4/5 13/16 14. Statutory registration for 5/7 2/4 3/5 10/16
registration for Biomedical (71.4%) | (100%) (80%) | (81.25%) | Biomedical Scientists has no (71.4%) (50%) (60%) (62.5%)
Scientists provides Agree Agree Agree Agree meaning to patients and others in Agree Disagree Agree Agree
confidence for patients and the clinical team as they lack an
others in the clinical team 2/7 1/5 2/16 understanding of the role 1/7 2/4 1/5 2/16
about the quality of the (28.6%) (20%) (12.5%) (14.3%) (50%) (20%) (12.5%)
Biomedical Scientist's Neutral Disagree | Neutral Neutral Agree Neutral Neutral
practice
1/16 1/7 1/5 4/16
(6.25%) (14.3%) (20%) (25%)
Disagree Disagree Disagree | Disagree
37. Statutory registration 2/7 3/4 2/5 7/16 15. Biomedical Scientists are not 4/7 3/5 11/16
with the Health and Care (28.6%) | (75%) (40%) | (43.75%) | required to make autonomous (57.1%) (60%) (68.75%)
Professions Council (HCPC) Agree Agree Agree Agree decisions Disagree Disagree | Disagree
ensures that Biomedical
Scientists feel empowered to 5/7 1/4 1/5 6/16 1/7 1/5 2/16
make autonomous decisions | (71.4%) | (25%) (20%) (37.5%) (14.3%) (20%) (12.5%)
Neutral | Disagree | Neutral Neutral Neutral Neutral Neutral
2/5 3/16 2/7 1/5 3/16
(20%) | (18.75%) (28.6%) (20%) (18.75%)
Disagree | Disagree Agree Agree Agree




4.2.2.3 Theme Two, Subtheme E: Pressures of the role

4.2.2.3.1 Round One Findings

The perceived pressures within the BMS role, particularly TATs and volume of
specimens received, was identified only within the academic group. Within this
subtheme, participants commented upon the challenges of the BMS role. One

HCPC registered academic participant (AC4) commented:

Yeah, I feel that in the lab that I came from, that if you imagined those
two poles apart, quantity and quality, I feel it's moving slightly from
the quality towards the quantity... As a result, the quality of the work

is not as good as it should be because they are focusing upon quantity.

Academic participants expressed BMSs experienced external pressures which
prevented them focusing upon patient outcomes. Pressures of the role
demonstrated some overlap with the misunderstood role and team working
subthemes within theme 3, recognising that external pressures can be applied to
the laboratory to meet the needs of the clinical team. Another HCPC registered

academic participant (AC1) remarked:

You've always got people breathing down your neck, haven't you?
Where is the result for this? ‘Erm’ the consultant’s coming, and I need

this out today.

This comment reflected the pressures of the BMS role, but also demonstrated an

‘us and them’ perception, which may relate to BMSs not feeling part of the MDT.
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The participant expressed that the consultant’s workload was considered more
important than the Biomedical Scientist’s. The perceived pressures of the role
highlighted by the HCPC registered academic participants may have been
motivation for entering academia. Another academic participant with experience
of an NHS placement (AC5) reflected upon their own experiences and

commented:

When I was being trained up, I was trained like ‘you do it this way
because this is the fastest way to do it’, not like ‘you should do it this
way because it's the most accurate’ or ‘this is the way you'll get the
result you need’, it’s like ‘you do it this way because this is the fastest

way to do it'.

This comment highlighted the pressure that some BMSs may feel to process and

report high specimen volumes.

The pressures of the role were perceived to influence the quality of the
laboratory service by academic stakeholders. This subtheme featured exclusively
in the academic group which suggested that the perceived pressures of the role
were less evident in the practicing BMS group. Time and workload pressures
were considered to detract from the importance of achieving these outcomes.
This has been discussed in the nursing literature, where high workloads are
known to result in reduced quality care and impact upon patient safety (Aiken et

al., 2013; Ball et al., 2014). Participants felt that BMSs who were not working to
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achieve patient outcomes made mistakes and displayed a lack of care and
attention. Healthcare professionals working under pressure, stress, lacking
sufficient information, failing to take precautions and a lack of care and attention
have historically been attributed to errors in patient care (Green, Tsiroyannis and

Brennan, 2016; Ugur et al., 2016).

4.2.2.3.2 Round Two Findings

Following analysis of the 2" round data, a number of key findings were
identified. In response to ‘pressures of the BMS role do not detract from the
importance of the individual patient’ (Q17) an agree consensus was achieved
amongst the student group, whilst the BMS and academic groups demonstrated
greater divergence, with one academic omitting a response (table 4.5).
Participants in the academic group expressed conflicting opinions, with one
participant agreeing and two participants disagreeing with the statement. The
small participant numbers in round 2 means that caution is required when
reaching definitive conclusions and assuming wider application of the findings.
The statement that ‘other pressures of the BMS role detract from the importance
of the individual patient’ (Q29) demonstrated divergence of opinion, failing to
achieve consensus in any group. This is an interesting finding and suggested
that participants were unsure whether the pressures of the role detracted from

the importance of the patient.

PCC for healthcare professionals is defined as ‘a focus on treating people as
individuals; respecting their rights as a person; building mutual trust and

understanding; and developing therapeutic relationships’ (McCormack and
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McCance, 2017 p. 1). For BMSs this therapeutic relationship with patients may
prove challenging due to a lack of direct contact, but this does not prevent the
BMS from timely result reporting and escalating findings appropriately. Prompt
reporting and initiation of treatment can positively influence patient care
(Plebani, Laposata and Lundberg, 2011; Epner, Gans and Graber, 2013;
Hallworth et a/., 2015). This requires BMSs to appropriately alert clinical teams
to abnormal results to ensure patient care is not delayed. Participants in the
academic group acknowledged focusing upon patient outcomes was challenging
due to the volume of specimens that were received. Participants felt focusing
upon patient outcomes increased the perceived importance of the specimen
being tested. By focusing upon a specimen as an inanimate object, it was
considered less important than considering the specimen as an essential element

of patient care.

The motivation to provide quality patient care is reflected in the literature across
several healthcare professions (Kjellstrom et al., 2017). However, despite good
patient care being considered important for job satisfaction, many aspects,
including building a relationship with patients, establishing a human connection
and receiving praise from patients (Castaneda and Scanlan, 2014) cannot be
applied to the BMS role due to a lack of therapeutic relationship. This has not
been previously explored in relation to the BMS profession, which demonstrates

the contribution to practice of this study.

The statement '‘BMSs must be prepared to put in extra hours to meet the needs

of the service and the patient’ (Q18) achieved consensus in both the student and
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BMS groups but failed to reach consensus in the academic group or overall (table
4.5). Participants in the academic group expressed conflicting opinions for this
statement. For the negative statement ‘time pressures often impact upon a
Biomedical Scientist’s ability to do their job well’ (Q6), the academic and BMS
participants reached an agree consensus, whilst the student group showed
greater divergence of opinion. This statement achieved consensus overall but
failed to reach consensus in the student group (table 4.5). This pair of
statements demonstrated divergence of opinion across the stakeholder groups,
suggesting that to understand the pressures of the role required some first-hand

experience.

The academic group failed to reach consensus on several statements which
achieved consensus in other stakeholder groups and overall (table 4.1 to 4.9).
The lower rate of consensus in the academic group was reflected by greater
divergence in responses and increased rate of omissions. The academic group
were less able to express an opinion for some statements than the student
group, suggesting problems relating university content to clinical practice
(Greenway, Butt and Walthall, 2019). The subtheme ‘pressures of the role’ was
exclusively identified by academic participants. This suggests that HCPC
registered BMSs may seek roles in higher education due to the challenges of
their healthcare role or to seek a better work-life balance. This has been
identified as motivation for entering academic careers in nursing, but not in

relation to the BMS role (Magpantay-Monroe, 2009).
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Table 4.5. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme E:

Pressures of the role
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SAFETY OF THE PATIENT, SUBTHEME E: PRESSURES OF THE ROLE
17. The pressures of the 6/7 2/5 2/5 9/16 29. Other pressures of the 3/7 2/4 3/5 6/16
Biomedical Scientist role (85.7%) | (50%) (40%) (56.25%) Agree | Biomedical Scientist role detract | (42.9%) (50%) (60%) (37.5%)
do not detract from the Agree Agree Disagree from the importance of the Disagree | Disagree Agree Disagree
importance of the 4/16 individual patient
individual patient 1/7 2/5 1/5 (20%) (25%) 3/7 2/4 1/5 6/16
(14.3%) | (50%) Neutral Neutral (42.9%) (50%) (20%) (37.5%)
Neutral | Neutral Neutral Neutral Neutral Neutral
1/5 (20%) 2/16 (12.5%)
Agree Disagree 1/7 1/5 4/16
(14.3%) (20%) 25%
1/5 (20%) 1/16 Agree Disagree Agree
Omitted (6.25%)
Omitted
18. Biomedical Scientists 5/7 3/5 (60%) | 11/16 (68.75%) | 6. Time pressures often impact 4/7 3/4 5/5 12/16
must be prepared to put (71.4%) 3/4 Agree Agree upon a Biomedical Scientist's (57.1%) (75%) (100%) (75%)
in extra hours in order to Agree (75%) ability to do their job well Agree Agree Agree Agree
meet the needs of the Agree 1/5 (20%) 4/16 (25%)
service and the patient 2/7 Neutral Neutral 1/7 1/4 2/16
(28.6%) 1/4 (14.3%) (25%) (12.5%)
Neutral (25%) 1/5 (20%) 1/16 (6.25%) Neutral Neutral Neutral
Neutral Disagree Disagree
2/7 2/16
(28.6% (12.5%)
Disagree Disagree
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4.2.2.4 Overview of Theme Two

Within the theme ‘safety of the patient’, participants recognised BMSs minimised
patient harm by ensuring procedures and protocols were correctly followed. All
stakeholders recognised the importance of statutory registration and
accreditation for ensuring a high-quality laboratory service and underpinning
patient safety. In the academic group, participants discussed pressures of the
BMS role which impacted upon achieving patient outcomes. This theme was
absent in other stakeholder groups. Within the subtheme, minimising harm,
consensus was more readily achieved across all stakeholder groups. However,
there was greater divergence of opinion within the accreditation and registration

and pressures of the role subthemes.

4.2.3 Theme Three: The Multi-Disciplinary team

The theme multi-disciplinary team demonstrated that BMSs did not feel part of
the MDT. Participants discussed the difficulties in BMSs being isolated from the
patient and wider healthcare team and the perceived lack of recognition as part
of the MDT. Stakeholders felt clinical teams lacked an understanding of the BMS
role, which made it challenging to justify decisions such as sample rejection. All
participants expressed that BMSs should be recognised within the MDT and

receive feedback when they had influenced patient care.

4.2.3.1 Theme Three, Subtheme F: Unseen healthcare workforce
4.2.3.1.1 Round One Findings
Participants felt BMSs were not recognised within the MDT due to a lack of face-

to-face contact with patients and healthcare professionals. Stakeholders felt
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there was a lack of understanding of the BMS role within healthcare. Despite the
BMS role underpinning 70% of all diagnosis and treatment decisions, BMSs and
the wider impact of pathology services on patient care is poorly understood
(Ferraro, Braga and Panteghini, 2016). This was identified by participants who

discussed feeling separated from other clinical teams:

BMS (BS5):

I think because we're hidden, like we're in the labs and we don't get
any sort of patient face-to-face care or receive patients face-to-face,
so I think a lot of people forget that we are there, and we do help in

the decision making.

Stakeholders in all groups felt that BMSs were not recognised as part of the MDT
or patient care pathway by the public. Several comments reflected a lack of
external awareness of the BMS role. The laboratory workforce is often described
as an inanimate object ‘the lab’. This fails to recognise the knowledge and skills
required to maintain the service and isolates BMSs from the clinical setting
(Ferraro, Braga and Panteghini, 2016). Communication with other healthcare
professionals and patients is predominantly over the telephone, further
distancing BMSs from the MDT. Many participants perceived that BMSs
contributing to patient care provided increased job satisfaction. There was some
overlap between this subtheme and supporting patient care, as participants
discussed the importance of laboratory results for diagnosis and treatment.
Communication was identified as an important aspect of the BMS role, as one

PSRB representative (PB2) stated:
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Communication of those results as well, whether they need to
communicate those results urgently by something other than the usual

paper or electronic reporting mechanisms.

This comment reflected the autonomy of BMSs to equate clinical presentation,
laboratory findings and pathophysiology and determine whether results needed
to be communicated urgently or routinely. The importance of urgent result
communication, without over-alerting was considered an important skill for
BMSs. This is a recognised requirement of the MLS role (Adams et a/., 2011;
Hallworth et al, 2015). Both verbal and non-verbal communication are
considered essential features of PCC (McCormack and McCance, 2017). Despite
communication being an essential element of the BMS role, communication
directly with patients is limited, making it challenging to evidence PCC. Many
participants felt the BMS role was crucial for timely patient management as BMSs
would often be aware of a patient’s diagnosis before the requesting clinician. By
escalating urgent findings or laboratory results, the BMS provides the initial step

required for diagnosis and treatment, which impacts patient outcomes.

The same PSRB representative (PB2) then discussed the historical BMS role,
which traditionally included phlebotomy and face-to-face patient contact,

recognising that this aspect of the BMS role is largely absent:

There’s not many Biomedical Scientists now who do phlebotomy, so

they’ve got a lack of understanding of what patients are going through.
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When I trained, we went round, especially as trainees, to bleed the
patients and you get a huge understanding of what patients are
actually going through that I don't think modern Biomedical Scientists

get.

This participant suggested that patient contact was beneficial to be able to
prioritise patient outcomes within the BMS role. As the BMS role has evolved due
to workload pressures, BMSs have become less integrated into the healthcare
team and increasingly utilised telephone or written communication. Stakeholders
felt that BMSs were not regarded as part of the MDT and felt separated from the
wider healthcare team. There was also a perception that patients and healthcare
professionals lacked understanding of the BMS role, with some participants
suggesting there was little awareness of the duties undertaken. This subtheme

was evident within all stakeholder groups.

4.2.3.1.2 Round Two Findings

Analysis of the 2" round data demonstrated a number of noteworthy findings.
The statement ‘despite the lack of patient contact, BMSs can focus upon
achieving outcomes for each individual patient’ (Q30) demonstrated consensus
in the BMS and student groups and overall, but divergence and conflicting
opinions within the academic group (table 4.6). The negative version of the
statement ‘lack of patient contact makes it difficult for BMSs to recognise their
role within an individual patient’s outcome’ (Q38) failed to achieve consensus
within all groups. However, the academic participants largely agreed with this

statement, whilst the student group and BMS groups had a larger proportion of
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participants disagree with the statement. Within this subtheme, the student
group reached consensus on one of the six statements, further supporting the
presence of a theory-practice gap with respect to the BMS role in the MDT. There
was divergence of opinion in all groups, demonstrating that respondents could
not agree whether patient contact impacted upon a Biomedical Scientist’s ability
to prioritise patient outcomes, which is a key finding. In nursing, a physical
nearness to the patient and an understanding of the patient’s situation are
considered important to feel a responsibility for patient care (Hillman, 2016). As
this physical proximity cannot be achieved for the majority of BMSs, their
education and training must reflect the importance of patient outcomes, a

concept which is not currently included in the BSc Biomedical Science curriculum.

There is a national drive within England for consolidation of pathology services
and reduction of on-site services to an essential core ‘emergency service’, with
a central hub to process the regional workload (NHS Improvement, 2018). The
consolidation of pathology services is ongoing and the impact of this on the BMS
role is unknown. Nationally, less urgent services have relocated to centralised
hub sites, whilst a reduced haematology and biochemistry service serves acute
services, with 97% of NHS Trusts having progressed towards networked

pathology services (NHS England and NHS Improvement, 2019).

In response to the statement ‘centralisation of pathology services into 29 hubs
across England is unlikely to impact the Biomedical Scientist’s desire to focus
upon patient outcomes’ (Q19) there was divergence of opinion. The statement
failed to achieve consensus in the student group, academic group and overall,

145



but achieved a disagree consensus amongst the BMS group (table 4.6). This may
result from a lack of first-hand experience of the role in some stakeholder groups.
The opposing statement that centralisation of pathology services will make it
more challenging for BMSs to put the patient first (Q7), achieved an agree
consensus in both the BMS and academic groups but failed to reach consensus
in the student group and overall (table 4.6). One participant in the academic
group failed to provide a response. The student group demonstrated divergence
of opinion, with at least one participant selecting most options on the Likert

scale.

There was divergence of opinion amongst stakeholders on whether centralisation
of pathology services would impact upon the BMS role and make it more
challenging to recognise the importance of the patient. Proximity to patients is
thought to compel healthcare professionals to carry out their moral
responsibilities (Hillman, 2016). Increasing separation of the BMS from the
patient was perceived to make recognition of patient outcomes more
challenging. This further physical separation may increase the divide between
BMSs and other healthcare professionals, which may influence the perception

that BMSs are not regarded as part of the MDT.
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Table 4.6. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme F:
Unseen healthcare workforce
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25. Despite the lack of 7/7 4/4 3/5 14/16 38. Lack of patient contact 3/7 2/4 3/5 7/16
patient contact, Biomedical (100%) | (100%) (60%) (87.5%) | makes it difficult for a (42.9%) (50%) (60%) (43.75%)
Scientists can focus upon Agree Agree Agree Agree Biomedical Scientist to Disagree Disagree Agree Disagree
achieving outcomes for each recognise their role within an
individual patient 1/5 1/16 individual patient's outcomes 2/7 2/4 2/5 2/16 (12.5%)
(20%) (6.25) (28.9%) (50%) (40%) Neutral
Neutral Neutral Neutral Agree Disagree
7/16 (43.75%)
1/5 1/16 2/7 Agree
(20%) (6.25%) (28.9%)
Disagree | Disagree Agree
19. Centralisation of 3/7 3/5 9/16 7. Centralisation of 3/7 4/4 4/5 11/16
pathology services into 29 (42.9%) (60%) | (56.25%) | pathology services into 29 (42.9%) (100%) (80%) (68.75%)
hubs across England Disagree Disagree | Disagree | hubs across England Agree Agree Agree Agree
covering a wider covering a wider
geographical area is unlikely 4/7 2/5 7/16 geographical area will make 2/5 1/5 2/16 (12.5%)
to impact the Biomedical (57.1%) (40%) | (43.75%) | it more challenging for (28.9%) (20%) Neutral
Scientist's desire to focus Agree Agree Agree Biomedical Scientists to put Neutral Omitted
upon patient outcomes the patient first 2/16 (12.5%)
2/7 Disagree
(28.9%)
Disagree 1/16
(6.25%)
Omitted
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Positive statements

Students
(n=7)

Biomedical
Scientists
(n=4)

47. Biomedical Scientists are
well integrated within the
healthcare team, despite a
lack of patient contact

4/7
(57.1%)
Disagree

2/7
(28.6%)
Neutral

1/7
(14.3%)
Agree

2/4
(50%)
Disagree

1/4
(25%)
Neutral

1/4
(25%)
Agree
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Negative statements
10/16 20. The nature of the 2/7 4/4 3/5 9/16
(62.5%) | Biomedical Scientist role (28.6%) (100%) (60%) (56.25%)
Disagree | makes it difficult for them to | Disagree Agree Agree Agree
feel part of the healthcare
4/16 team 2/7 1/5 3/16
(25%) (28.6%) (20%) (18.75%)
Neutral Neutral Neutral Neutral
2/16 2/7 1/5 3/16
(12.5%) (28.6%) (20%) (18.75%)
Agree Agree Disagree Disagree
1/7 1/16
(14.3%) (6.25%)
Omitted Omitted
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4.2.3.2 Theme Three, Subtheme G: Misunderstood role

4.2.3.2.1 Round One Findings

Misunderstood role recognised that the public and healthcare professionals
lacked understanding of the BMS role. Participants commented that the BMS role
is more complex than other healthcare professionals recognise, with one BMS

participant (BS4) commenting:

People don't always appreciate that there’s a laboratory behind that
and the extent of the work, and even when it does come into the lab
it's not always a case of just putting a sample on an analyser and

pressing a button and 5 minutes later you get the results.

This quote demonstrated participants felt the role was undervalued and there
was a lack of recognition amongst other healthcare professionals who failed to
recognise the work involved in producing laboratory results. Unless the BMS role
gains recognition from other healthcare professionals, public recognition will
remain challenging. Participants felt the lack of recognition for the BMS role made
them feel undervalued. The fragmented nature of healthcare systems can make
it challenging for professionals to provide a holistic approach to patient care.
Historically, pathology services have operated in a professional silo physically
separated from other aspects of clinical care (DoH, 2006). The BMS role needs
wider publicity to enable better understanding of what this involves. However,
the lack of recognition and public understanding of the role was thought to
impact engagement of BMSs with the public and other healthcare professionals

(DoH, 2006; Ferraro, Braga and Panteghini, 2016).
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Participants expressed that the BMS role was simplified by clinical colleagues
who did not appreciate the technical requirements of reporting pathology results.
It was also suggested that the laboratory could be seen as a scape goat and was

blamed by clinical teams if things went wrong:

BMS (BS3):
The likes of GPs and that will blame labs for not getting the results
back to the patient... so the patient gets the perception that the labs

aren’t doing their job.

The perception that BMSs and laboratories were blamed for missing samples or
unreported results highlighted that the nature of the BMS role may prevent
exploration of these issues with patients or the clinical team. It was suggested

the BMS role was not highly regarded by patients or clinical teams:

BMS (BS4):

I don't know that we're always as highly regarded as we should be,
although, you know, obviously we do contribute to a high percentage
of diagnoses and treatments for the patient. I don't think we shout

loud enough about what we do.

Participants expressed a lack of appreciation of the BMS role amongst the public
and healthcare team, with one participant suggesting BMSs needed to publicise
their expertise. There was some overlap with the subtheme ‘pressures of the
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role’ as the misunderstood nature of BMS duties contributed to perceived
external pressures. Overall, participants expressed that the BMS role was
misunderstood and unappreciated which made the role more challenging.
Participants felt that clinical teams became frustrated when specimens were

rejected rather than recognising this as a key aspect of patient safety.

4.2.3.2.2 Round Two Findings

Following on from analysis of the 2" round data, some key findings were
identified. In response to the statement ‘the BMS role is well understood by other
healthcare professionals” (Q21), there was divergence of opinion across
participant groups. Only the student group reached consensus, disagreeing with
the statement, whilst within all other groups, consensus was not achieved (table
4.7). The opposing statement ‘the role of the BMS in healthcare is poorly
understood by other healthcare professionals’, demonstrated greater agreement,
with consensus reached overall, in the student and BMS groups (table 4.7). In
the academic group, participants expressed opposing opinions and all statements
in this subtheme failed to reach consensus within the academic group, further
supporting the presence of a theory-practice gap. The degree of consensus for
the negative statement conflicted with the divergence of the positive statement

demonstrating inconsistencies in responses.

Rejection of incorrectly labelled specimens by the laboratory is considered
important for ensuring patient safety and minimising harm (Plebani, 2014; Brent,
2016). However, in response to the statement ‘Clinical teams respond positively

if the laboratory rejects a patient’s sample due to incorrect labelling’ (Q22) both
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the student and BMS groups reached a disagree consensus. The statement
‘clinical teams often suggest that the laboratory is negatively impacting patient
care if an incorrectly labelled sample is rejected’ (Q39) reached an agree
consensus in the BMS and student groups. Rejecting incorrectly labelled
specimens is essential for ensuring patient safety, but stakeholders felt this was
not understood by the MDT. Incorrectly labelled specimens are a major cause of
wrong blood in tube (WBIT) incidents and patient harm, therefore, BMSs strive
to ensure only appropriately labelled specimens are processed (Plebani, 2014;
Brent, 2016). This contributed to a perceived lack of understanding of the BMS

role amongst healthcare professionals.

The need for adherence to procedural requirements is highlighted in the
professional documentation (HCPC, 2014; IBMS, 2018b). Providing
recommendations for further testing was considered important to minimise
further delays in patient care and reduce patient anxiety and discomfort.
Professional guidelines were recognised as providing the basis for BMSs to
evidence they are working to achieve patient outcomes. These guidelines were
considered to ensure the quality of a Biomedical Scientist's work and ensure
respect for the patient. The guidelines were considered essential for patient
safety, a key aspect of statutory registration and requirement to use the

protected title ‘Biomedical Scientist’ (HCPC, 2015).

152



Table 4.7. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme G:

Misunderstood role
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Positive statements Negative statements
THE MULTI-DISCIPLINARY TEAM, SUBTHEME G: MISUNDERSTOOD ROLE
21. The role of the 2/4 3/5 10/16 31. The role of the 7/7 3/4 3/5 (60%) 13/16
Biomedical Scientist in (50%) (60%) (62.5%) Biomedical Scientist in (100%) (75%) Agree (81.25%)
healthcare is well Disagree | Disagree Disagree healthcare is poorly Agree Agree Agree
understood by other understood by other 2/5 (40%)
healthcare professionals 1/4 2/5 2/16 healthcare professionals 1/4 Disagree 1/16 (6.25%)
(25%) (40%) (12.5%) (25%) Neutral
Neutral Agree Neutral Neutral
1/16 (6.25%)
1/4 4/16 Disagree
(25%) (25%)
Agree Agree
22. Clinical teams 2/5 11/16 39. Clinical teams often 5/7 3/4 2/5 10/16
respond positively if the (40%) (68.75%) suggest the laboratory is (71.4%) (75%) (40%) (62.5%)
laboratory rejects a Disagree Disagree negatively impacting Agree Agree Agree Agree
patient's sample due to patient care if an
incorrect labelling 1/5 3/16 incorrectly labelled sample 1/7 1/4 1/5 3/16
(20%) (18.75%) is rejected (14.3%) (25%) (20%) (18.75%)
Neutral Neutral Neutral Neutral Neutral Neutral
1/5 (20%) | 1/16 (6.25%) 1/7 1/5 (20%) 2/16 (12.5%)
Agreed Agree (14.3%) Disagree Disagree
Disagree
1/5 (20%) | 1/16 (6.25%) 1/5 (20%) 1/16 (6.25%)
Omitted Omitted Omitted Omitted
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4.2.3.3 Theme Three, Subtheme H: Team working

4.2.3.3.1 Round One Findings

Team working recognised the interconnected nature of the UK healthcare
systems, which relies upon collaborative working to support patient care.
Participants across different stakeholder groups recognised the importance of

team working:

Student (S2):

If this was a member of my family that was, ‘erm’, being tested, would
I be happy just leaving it like 'I'm doing my job OK™? If we all work
together as a team then, like everyone that’s involved in the patient
pathway, then it will, ‘erm’, I think achieve a better outcome for the

patient.

The importance of team working to achieve the best outcome for the patient
was evident in the participants’ comments, as was the desire to positively
influence patient care. Participants in the BMS group discussed the desire to

receive follow-up from clinical teams:

BMS (BS4):
It's very nice when you get feedback from the clinicians, and you get
to know how you've influenced that patient’s treatment and diagnosis,

but you dont always get that.
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This comment supported the perceived difficulty of BMSs to feel part of the MDT
as participants remarked that being informed of a patient's outcome was
desirable, but rarely achieved. One of the PSRB representatives (PB2) spoke

passionately about the BMS role within healthcare:

The Institute [of Biomedical Science] keep saying 70-80% of
diagnoses rely on Biomedical Scientists. You haven't got a healthcare
service, an integrated healthcare service, without Biomedical

Scientists.

This recognised the importance of individuals within the healthcare system
completing their role effectively, but also recognised that BMSs may not always
see the bigger picture. Teamwork is essential in healthcare, but participants
expressed BMSs could utilise their knowledge and skills to support clinical
colleagues if better integrated into the healthcare system. There was some
overlap between this subtheme and supporting patient care and pressures of the
role. BMSs expressed a desire to receive follow-up for clinical situations they have
had input into, and this is linked to the desire to be a recognised member of the

healthcare team.

4.2.3.3.2 Round Two Findings

Following analysis of the 2" round data, several key findings were identified.
There was divergence of opinion for the statement ‘BMSs are regarded as an
essential part of the MDT by the wider healthcare team’ (Q8). No group reached

consensus for this statement, suggesting that BMSs struggle to feel part of the
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MDT. In the opposing statement participants demonstrated divergence of
opinion that ‘BMSs are not considered part of the MDT by the wider healthcare
team’ (Q32). In the BMS and academic groups there were opposing opinions
amongst participants. Table 4.8 demonstrates that consensus was not achieved
within any participant group for this pair of statements, which demonstrated

divergence of opinion regarding the BMS role within the MDT.

When considering the BMS role within the MDT the statement '‘BMSs are well
integrated within the healthcare team, despite a lack of patient contact’ (Q47)
reached a disagree consensus in the academic group only. The opposing
statement ‘the nature of the BMS role makes it difficult for them to feel part of
the healthcare team’ (Q20) reached an agree consensus in the BMS group only.
In the academic group, discussions regarding the MDT were limited, suggesting
a lack of understanding of both the BMS role and the integrated nature of the
healthcare system. It is essential that staff delivering professional courses
understand the role to deliver effective teaching. This has previously been
described in relation to the occupational therapist profession (Murray and Lawry,
2011), but has not been identified with respect to the BMS role. In the theme,
‘the multi-disciplinary team’ very few statements achieved consensus, although
the small sample size means caution is required when considering the wider

implications.

In round 2, participants were informed that if they could not express an opinion
on a particular statement, to omit their response. None of the BMS participants

omitted a response to any of the statements, whilst in the student group two
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responses were omitted in table 4.8 (Q20 and Q40, omitted by different
participants). In the academic group, four responses were omitted in tables 4.5,
4.6 and 4.7 (Q17, Q7, Q22 and Q39), but these were omitted by the same
participant, suggesting this participant felt unable to express an opinion on these
topics. Three of the omissions in the academic group and two in the student
group occurred within the theme ‘the multi-disciplinary team’. This suggests that
in the academic and student groups, it may be difficult to gain an understanding

of how the BMS role contributes to the wider healthcare system.

Stakeholders discussed how to recognise a BMS working to achieve patient
outcomes and the physical disconnect between BMSs, patients and clinical
teams. The importance of recognising the needs of the patient and service user,
despite this disconnect was discussed. The concept of moral proximity has been
described as the automatic responsibility felt for others due to their proximity
(Bauman, 1990). The moral responsibility for others does not exclusively rely
upon physical or emotional proximity, but some knowledge of the other person
elicits a response (Hillman, 2016). In healthcare, it is essential that patient care
is prioritised over other tasks, but the relationship between a patient and their
healthcare professional is an essential element of this (Nortvedt and Nordhaug,
2008). For BMSs a lack of proximity to the patient may reduce moral
responsibility, suggesting this should be addressed in their education and
training. Although BMSs cannot demonstrate a typical healthcare professional
and patient relationship, this does not prevent BMSs from empathising with the

patient’s situation.

157



The lack of patient contact was highlighted as making it more challenging to
recognise the importance of patient outcomes. Physical separation of the patient
and healthcare professional reduces the moral demand to address the needs of
a faceless patient (Bauman, 1991). For BMSs achieving patient outcomes for an
unknown, faceless patient may reduce moral responsibility. In patient-facing
roles, the impact of a healthcare professional upon patient care is evident from
assessing the patient’s clinical symptoms, something which a BMS is not able to
do. Hillman (2016) recognised that ED nurses found it challenging to meet their
moral responsibilities due to the increasing demands placed upon them. It is
possible that BMSs thrive on demonstrating moral responsibility for a patient that
they will not encounter, and this may be a key motivation for entering the

profession, as articulated in this study.
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Table 4.8. Consensus rates of the paired statements used in the 2" round questionnaire by participant group for subtheme H:

Team working

1/7 (14.3%)

Omitted
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THE MULTI-DISCIPLINARY TEAM, SUBTHEME H: TEAM WORKING
8. Biomedical Scientists are 4/7 2/5 3/5 7/16 32. Biomedical Scientists are 3/7 2/5 3/5 8/16 (50%)
regarded as being an (57.1%) | (50%) (60%) | (43.75%) | not considered part of the (42.9%) (50%) (60%) Agree
essential part of the multi- Agree | Disagree | Disagree Agree multi-disciplinary team by Agree Agree Agree
disciplinary team by the the wider healthcare team 3/16 (18.75%)
wider healthcare team 1/7 1/5 2/5 2/16 3/7 (42.9%) 2/5 2/5 Neutral
(14.3%) | (25%) (40%) (12.5%) Neutral (50%) (40%)
Neutral | Neutral Agree Neutral Disagree | Disagree 5/16
1/7 (14.3%) (31.25%)
2/7 1/5 7/16 Disagree Disagree
(28.6%) | (25%) (43.75%)
Disagree | Agree Disagree
33. Biomedical Scientists 5/7 4/4 5/5 14/16 40. Biomedical Scientists are 3/7 3/5 10/16
must recognise when (71.4%) | (100%) | (100%) | (87.5%) | not responsible for referring (42.9%) (60%) (62.5%)
referral to a consultant or Agree Agree Agree Agree a patient case for a Disagree Disagree Disagree
member of the medical team consultant to review
is required to ensure the 2/7 2/16 2/7 (28.6%) 1/5 3/16
best outcome for a patient (28.9%) (12.5%) Neutral (20%) (18.75%)
Neutral Neutral Neutral Neutral
1/7 (14.3%) 1/5 2/16 (12.5%)
Agree (20%) Agree
Agree

1/16 (6.25%)
Omitted




4.2.3.4 Overview of Theme Three

The final theme was the multi-disciplinary team, which was strongest in the
practicing BMS group. The student group evidenced a basic understanding of the
MDT, perhaps linked to a lack of clinical laboratory experience. In the academic
group there was little discussion of the importance of the MDT, which indicates
a lack of understanding of the wider healthcare system. Participants across all
stakeholder groups expressed the BMS role was poorly understood, which
participants felt related to the physical distance between BMSs, the laboratory
and patients or clinical teams. Within this theme, few statements reached overall

consensus, demonstrating divergence of opinion across the stakeholder groups.

4.2.4 Key Findings from 'Technical and Analytical aspects of the role’

In the literature review, many of the articles focused upon the technical and
analytical nature of the BMS role. In response to ‘the technical and analytical
nature of the BMS role does not detract from the importance of the individual
patient’ (Q34), an agree consensus was reached in the BMS and academic groups
and overall. In the student group, there was greater divergence of opinion. The
opposing statement ‘the technical and analytical nature of the BMS role makes
it difficult to recognise the importance of the individual patient’ (Q10) reached a
disagree consensus for the BMS group (table 4.9). There was divergence of
opinion in both the student and academic groups. Adams et a/. (2011) suggested
that technical and analytical skills and softer skills such as empathy were
mutually exclusive and that healthcare professionals were likely to struggle to
display both qualities. This was something that stakeholders did not evidence in

their responses, although there was divergence of opinion on whether the
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technical and analytical nature of the BMS role made it difficult to recognise the
importance of the patient. In the academic group, consensus was only achieved
in two of the six statements for technical and analytical aspects of the role,

supporting the presence of a theory-practice gap.

The importance of softer skills was discussed, which were considered more
challenging to teach than technical skills (Adams et al., 2011; Fraser et al., 2013).
Working autonomously, taking responsibility for their actions and recognising
their role within the MDT were considered important to demonstrate a focus
upon patient outcomes. Participant responses to ‘softer skills such as empathy
are important aspects of the training and education of BMSs’ (Q41)
demonstrated an agree consensus in the BMS and student groups and overall.
The academic group failed to reach consensus and participants expressed
conflicting opinions, with one participant strongly disagreeing with this statement
(table 4.9). Conversely, the statement BMSs do not require soft skills because
their priority is processing specimens in a timely fashion (Q24) demonstrated a
disagree consensus in all participant groups. It is possible that strong
disagreement with Q41 by one of the academic participants was made in error.
In response to questionnaires, participants can exhibit questionnaire fatigue,
particularly when under time pressures, and their response may not reflect their
true opinion (Krosnick, 1990; Daniel, 2011). Stakeholders in this study identified

empathy as an important skill for BMSs.

The importance of empathy for BMSs was considered in round 2. Empathy is a

central concept in PCC and requires an understanding of the needs, feelings and
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situation of the patient (Irving and Dickson, 2004; Petrucci et al., 2016). Despite
empathy being considered an essential skill in healthcare professionals, time-
pressures, inadequate training and over medicalisation can conflict with
empathetic healthcare (Moudatsou et a/,, 2020). With respect to the Canadian
MLS workforce, Price (2015) identified EI was key for success when working in
a clinical laboratory, which supports the importance of this concept for BMS
training. Petrucci et al. (2016) recognised that EI was a key aspect of empathy,

suggesting that laboratory staff who evidence EI would also be empathetic.
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Table 4.9. Consensus rates of the paired statements used in the 2" round questionnaire by participant group: Technical and
analytical aspects of the role
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LITERATURE REVIEW: TECHNICAL AND ANALYTICAL ASPECTS OF THE ROLE
23. Measures of the quality 5/7 1/4 3/5 8/16 9. Measures of the quality of the 2/4 3/5 10/16
of the laboratory service, (71.4%) | (25%) (60%) (50%) | laboratory service, such as (50%) (60%) (62.5%)
such as specimen turn- Agree Agree | Disagree | Agree/ | specimen turn-around time are not Disagree Disagree | Disagree
around time are good important indicators of quality care
measures of care for the 2/7 2/4 2/5 4/16 from the patient's perspective 1/4 2/5 3/16
patient (28.9%) | (50%) (40%) (25%) (25%) (40%) (18.75%)
Neutral | Neutral Agree Neutral Neutral Agree Neutral
1/4 4/16 1/4 3/16
(25%) (25%) (25%) (18.75%)
Disagree Disagree Agree Agree
34. The technical and 4/7 4/4 4/5 12/16 10. The technical and analytical 4/7 2/5 10/16
analytical nature of the (57.1%) | (100%) | (80%) (75%) | nature of the Biomedical Scientist (57.1%) (40%) (62.5%)
Biomedical Scientist role Agree Agree Agree Agree | role makes it difficult to recognise Disagree Disagree | Disagree
does not detract from the the importance of the individual
importance of the individual 2/7 1/5 2/16 patient 1/7 1/5 2/16
patient (28.9%) (20%) | (12.5%) (14.3%) (20%) (12.5%)
Neutral Disagree | Neutral Neutral Neutral Neutral
1/7 2/16 2/7 2/5 4/16
(14.3%) (12.5%) (28.9%) (40%) (25%)
Disagree Disagree Agree Agree Agree
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41, Softer skills such as 5/7 4/4 3/5 12/16 | 24. Biomedical Scientists do not
patient empathy are (71.4%) | (100%) (60%) (75%) | require soft skills such as empathy,
important aspects of the Agree Agree Agree Agree | as their priority should be
training and education of analysing specimens in a timely
Biomedical Scientists 1/7 1/5 2/16 fashion
(14.3%) (20%) | (12.5%)
Neutral Neutral | Neutral
1/7 1/5 2/16
(14.3%) (20%) | (12.5%)
Disagree Disagree | Disagree

164

Students
(n=7)

Biomedical

Scientists
(n=4)

Academics
(n=5)

Overall

(n=16)




4.3 Overview of 2" round findings

As demonstrated in table 4.10, more positive statements reached consensus
than negative statements (59.1% and 31.8% respectively). Overall, 45.5% of
statements achieved consensus across all groups. The degree of consensus was
highest in the BMS group, with 72.7% of statements achieving the 70%
consensus level. In the student group, 54.5% of statements achieved consensus,
whilst this was 40.9% in the academic group. This demonstrated divergence of
opinion amongst the stakeholder groups and more statements achieved
consensus in the BMS group compared to the academic group. However, it is
important to be cautious when interpreting this data due to the small number of

participants in round 2.

This is the first time a theory-practice gap has been identified in the education
of BMSs, demonstrating a contribution to knowledge. In nursing, the theory-
practice gap can be reduced by effective collaboration between the university
and clinical educators (Scully, 2011). However, in Biomedical Science, many
graduates aspire to a BMS career but cannot obtain clinical laboratory experience
prior to graduation. Therefore, the theory-practice gap is likely to be increased
for students without this experience. Changes to teaching and learning of
Biomedical Science are required to support development of capable practitioners.
Following the identification of a theory-practice gap, strategies to address this

are required.
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Table 4.10. Overall consensus rates according to the themes and
subthemes generated from round one data analysis.

Patient in Context

Theme and Subtheme Positive Negative
statements statements
achieving overall achieving overall
consensus consensus
Theme One: Putting the patient 3/3 statements 0/3 statements (0%)
at the centre, Subtheme A: (100%)

Theme One: Putting the patient
at the centre, Subtheme B:
Supporting Patient Care

2/2 statements
(100%)

1/2 statements
(50%)

Theme Two: Safety of the
patient, Subtheme C:
Minimising Harm

3/3 statements
(100%)

3/3 statements
(100%)

Theme Two: Safety of the
patient, Subtheme D:
Accreditation and Registration

1/2 statements
(50%)

0/2 statements (0%)

Theme Two: Safety of the
Patient, Subtheme E: Pressures
of the Role

0/2 statements (0%)

1/2 statements
(50%)

Subtheme G: Misunderstood
Role

Theme Three: The MDT, 1/3 statements 0/3 statements (0%)
Subtheme F: Unseen (33.3%)

Healthcare Workforce

Theme Three: The MDT, | 0/2 statements (0%) 1/2 statements

(50%)

Theme Three: The MDT,

1/2 statements

0/2 statements (0%)

Subtheme H: Team Working (50%)
Technical and analytical 2/3 statements 1/3 statements
aspects of the role (66.6%) (33.3%)

Total

13/22=59.1%

7/22= 31.8%

4.4 Priority ranking exercise

In the final question, participants ranked the importance of aspects of the BMS

role, including accuracy, patient safety, taking appropriate action, volume of

samples processed and speed from 1 to 5 (one being least important, 5 being

most important). The range of participant responses can be found in figure 4.2.

There was a range of participant responses across all groups.
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What would you consider to be the Biomedical Scientist's top priority when processing patient samples?
Please rank the following in order of priority: accuracy, speed, patient safety, volume of samples processed,
taking appropriate action

Accuracy - Rank from most

Eimportant (5) to least important
(1
Speed - Rank from most
.i(r:]n)ponant (5) to least impartant
Patient safety - Rank fram most
W important (5) to least important
(1
Volume of samples processed -
E Rank from most important (5) to
least important (1)
Taking appropriate action - Rank
Dfrom most important (5) to least
10 important (1)
*
3
o] -

Key:
*: Extreme outlier
o: Outlier

[ S wth

Score

(%)

Biomedical Science Biomedical Science HCPC Registered
students academics Biomedical Scientists

Participant Group

Figure 4.2. Box and whisker plots for the priority ranking exercise.
Participants considered the Biomedical Scientist’s priority when processing
samples including accuracy, speed, patient safety, volume of samples
processed and taking appropriate action. Participants ranked 5 as the most
important and 1 as the least important.

4.4.1 Accuracy

Figure 4.2 demonstrates that accuracy was considered least important in the
student and academic groups and was considered of higher importance in the
BMS group. This was an unexpected finding as accuracy frequently features in
the BSc Biomedical Science curriculum and accurate testing is regarded as an

essential aspect of diagnosis and treatment.

4.4.2 Speed
Figure 4.2 demonstrates that speed was considered important in all stakeholder
groups, with most participants ranking it as 3 or 4" most important priority

within the BMS role.
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4.4.3 Patient Safety

There was greater divergence on the importance of patient safety within the
BMS role. In the BMS group, two participants scored patient safety as 5 (most
important) whilst two participants scored it as 1 (least important). This
divergence of opinion was also demonstrated in the student group, suggesting
stakeholders found it difficult to prioritise patient safety within the BMS role

(figure 4.2).

4.4.4 Volume of samples processed

The importance of volume of samples processed within the BMS role was
considered by many of the student and academic participants as the most
important aspect (figure 4.2). In the BMS group, there was divergence of
opinion, with two participants suggesting it was most important (5) and two
participants suggesting it was least important (1). This is a key finding and will
be explored further. The conflicting opinions within the BMS group may be

related to the small sample size.

4.4.5 Taking appropriate action

In the academic group, taking appropriate action was considered a priority within
the BMS role, scoring 4 or 5. The BMS group ranked this as a lower priority,
scoring 2 or 3. The student group also ranked this a lower priority, scoring 1, 2
or 3. Overall, taking appropriate action was considered a lower priority by the

stakeholder groups (figure 4.2).
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4.4.6 Summary of Priority Ranking Exercise

Stakeholders recognised BMSs must work with accuracy and precision, reporting
and communicating results in a timely fashion and escalating abnormal findings
appropriately. However, the ranking exercise demonstrated divergence of
opinion, with accuracy ranked higher in the BMS group and lower in the academic
and student groups, which is surprising as accuracy is a key feature of diagnostic
testing (Leeflang and Allerberger, 2019). The divergence within all groups with
regards to patient safety was unexpected as this is considered a key aspect of
the role (Hilborne, Lubin and Scheuner, 2009; Birse, 2010). The BMS group
selecting taking appropriate action as a lesser priority within their role was also
unexpected. This question may have been mis-interpreted by participants, or the
small BMS participant numbers (n=4) may have reduced effectiveness of the

exercise.

4.5 Free text responses

The final section of the questionnaire allowed participants to include a free text
response up to a maximum of 250 characters. These responses are presented in
table 4.11. Free-text comments were submitted by two academic participants
and one student participant. It was important to capture free-text responses in
the 2" round to allow participants freedom to express themselves. Free text
responses were utilised to highlight difficulty with the ranking exercise as the
importance of a number of tasks was noted. Other responses demonstrated that

a lack of first-hand experience of the role made this exercise challenging for
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some participants and further demonstrates the presence of a theory-practice

gap.

Table 4.11. Summary of free-text comments following the round two
guestionnaire.

Participant Comment
Group
Academic I have no experience of working as a Biomedical Scientist

so some of these answers were guesswork, based on
second-hand information, or my idea of an ideal situation

Academic Ranking question was difficult as I assume they needed to
be ranked 1-5, but 3 would have been a '5' for me, speed
and volume are important but not at the cost of accuracy
(which affects patient safety and potentially... [incomplete
statement]

Student Some questions could be clarified by use of the word
"generally", as there are exceptions to very many scenarios

4.6 Addressing the Exploratory Aim

This study explored whether there is shared understanding within stakeholder
groups of how the BMS role contributes to patient outcomes and whether these
concepts should be defined to reduce ambiguity. This has not previously been
considered in the literature, with few published articles considering the
importance of the UK BMS role in healthcare. The key contribution of this study
was to identify how BMSs evidence that they are striving to achieve patient
outcomes. This is something that has not been previously outlined in the
professional or statutory guidelines or in the QAA Benchmark statements (HCPC,

2014; 2016; IBMS, 2018a; Quality Assurance Agency, 2019).

Although stakeholders expressed some similarities in their 15t round responses

of how BMSs contribute to patient outcomes, the consensus data in the 2" round
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demonstrated greater divergence. Participants in the 1%t round discussed the
importance of achieving patient outcomes rather than analysing specimens and
this was considered motivation for a more fulfilling role. This has previously been
described in nursing, where PCC is thought to increase job satisfaction (Pol-
Grevelink, Jukema and Smits, 2012; Boer, Nieboer and Cramm, 2017; Huang et

al,, 2020).

Whilst the definition of PCC identified by McCormack and McCance (2017)
requiring a therapeutic relationship with the patient may not be applicable to the
BMS role, stakeholders recognised that BMSs could focus upon the needs of the
patient, a quality that has also been described in radiographers (Shrestha, 2015).
Mead and Bower’s (2000) definition of the patient-centred approach recognises
the individual needs of the patient and provides them with the ability to make
informed decisions about their own health. According to this definition, BMSs
report laboratory data allowing patients to make decisions about their own health
and allowing other healthcare professionals to practice PCC. Changes to PCC
terminology are required to recognise that healthcare professionals without
patient contact can also evidence they are working in the best interests of the
patient. This is a key recommendation from this study and demonstrates a
contribution to practice, as the literature does not define how BMSs can meet

the relevant HCPC standards (HCPC, 2014; 2016).

It is important to recognise that the BMS role allows patient-facing healthcare

professionals to practice PCC. The Health and Social Care Act (2008) states that
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all healthcare professions must comply with ‘enabling and supporting relevant
persons to make, or participate in making, decisions relating to the service user’s
care or treatment to the maximum extent possible’ (The Health and Social Care
Act, 2008 p. 8). This is applicable to the BMS role in supporting PCC within the
MDT. The BMS role within healthcare is essential for clinical decision making and
supporting quality care (DoH, 2006; 2008). Several participants expressed that
focusing upon achieving patient outcomes and supporting patient care was an

important motivation for entering the profession.

The professional standards have not defined how BMSs can evidence the patient-
centred aspects of the role. This study demonstrated that stakeholders believed
these are essential skills for practicing BMSs and defined how stakeholders
believed these aspects could be evidenced within the BMS role. The BMS role in
healthcare should be explicit within the education of the future BMS workforce.
It should also be defined within the BSc Biomedical Science programme how
BMSs can evidence that they meet the standards set by the professional and

statutory bodies and this is a key recommendation from this study.

One important finding was the difference in the consensus data according to
stakeholder group. Overall, more positive statements reached consensus than
negative statements (as shown in tables 4.1 to 4.10). The number of statements
that reached consensus was lowest in the academic group and highest in the
BMS group. In the student group, more positive statements achieved consensus
than negative statements, suggesting evidence of social desirability bias.

Participants may choose to present themselves in a socially acceptable way,
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regardless of whether it reflects their true opinion, to conform with expectations
(Bergen and Labonté, 2019). This may be related to the power imbalance
between students and academic researchers and the desire to appear
knowledgeable within the field (Ferguson, Yonge and Myrick, 2004). This is a
recognised limitation of including students as research participants and will be

discussed further in chapter 5.

As seen in table 4.10, some themes reached consensus more readily. Within the
theme ‘putting the patient at the centre’ all positive statements achieved
consensus, whilst only 20% (1/5) of negative statements did. This supports the
presence of satisficing as participants agreed with positive assertions due to the
perception that the researcher also agreed with the statement (Krosnick, 1990).
Within theme 2 ‘safety of the patient’ 57.1% (4/7) of the positive and negative
statements achieved consensus, with the subtheme ‘minimising harm’ reaching
consensus on all statements. This suggested preventing harm and the BMS role
in patient safety were considered important by stakeholders. The importance of
laboratory testing in preventing harm and supporting patient outcomes has been
recognised in the literature (Birse, 2010; Epner, Gans and Graber, 2013;
Hallworth et a/., 2015). However, the subthemes of accreditation and registration
and the MDT demonstrated greater divergence of opinion and a poorer

understanding of these concepts.

This study has articulated how BMSs can evidence they are working to achieve

patient outcomes. This has not been previously discussed in the literature. After
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the final interview question, one PSRB representative stated that the importance
of patient outcomes within the BMS role was taken for granted. Guidelines for
healthcare professionals need to be explicit and free of misinterpretation to
ensure patient safety (Manski, 2013; Gurses et al/, 2014). This statement
supported the rationale for the research to develop professional guidelines
outlining the qualities expected of students and qualified BMSs. Outlining how
BMSs can evidence compliance with the HCPC standards is essential for ensuring
high-quality patient care and supporting education and training of the BMS

workforce.

4.7 Summary

This chapter has presented the findings of the Delphi including thematic analysis
of the qualitative 15t round responses and analysis of consensus of the attitude
statements. The degree of consensus in round 2 was highest amongst the BMS
group and lowest amongst the academic group, suggesting divergence of opinion
across stakeholder groups. These findings have been contextualised within the
published literature related to the BMS profession and wider professional
literature. In chapter 5, the impact of the study, strengths, limitations and
recommendations for practice will be considered as well as the contribution of

the study to knowledge and practice.
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CHAPTER 5. CONCLUSION

5.1 Introduction

In this chapter, the key findings of the study will be presented, along with
discussion of the contribution of this study to knowledge and professional
practice. Recommendations for practice will be made, along with recognition of
the strengths and limitations of the study and suggestions for further work.
Reflections upon the doctoral research journey are included. The way in which

the study has addressed the research aims is also presented.

5.2 Research Aims and Key Findings

This study aimed to determine how stakeholders expected BMSs to contribute to
patient outcomes and considered the factors that may impact upon the
contribution of BMSs to PCC and patient outcomes. To date, this concept had
not been discussed, despite the importance of working in the best interests of
the service user being a requirement of professional guidelines (HCPC, 2014;
2016). Ways of meeting the patient focused aspects of the BMS role are not
explicitly defined within the professional guidelines (HCPC, 2014; 2016; IBMS,
2018a). This Delphi study utilised a panel of stakeholders, including academics
and students on the BSc Biomedical Science programmes, PSRB representatives

and practicing BMSs to explore perceptions of the BMS role in patient outcomes.

Stakeholders described how BMSs can evidence they are working to achieve
patient outcomes, which was not outlined in professional body guidelines (IBMS,

2018a). Patient outcomes were considered key motivation for entering the
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profession. Outlining how BMSs work to achieve patient outcomes allows BMSs
to demonstrate the essential knowledge and skills delivered through the
completion of the IBMS Certificate of Competence. Stakeholders felt that
empathy and the BMS role within the MDT were essential components of the
education and training of BMSs, but this is not a requirement of the QAA

Benchmark Statements.

PCC as previously defined by McCormack and McCance (2017) was not deemed
appropriate for the BMS workforce due to a lack of patient contact. Changes to
PCC guidelines to include those healthcare professionals without direct patient
contact who must work in the best interests of the patient are required.
Stakeholders expressed that the BMS role lacked recognition by patients and
other healthcare professionals. The research demonstrated a theory-practice gap
in both the student and academic groups in some aspects of the BMS role. This
gap had not been identified in relation to the BMS workforce and demonstrates
a contribution to knowledge. This re-enforced the importance of having HCPC
registered practitioners delivering course content to evidence real-world
applications of the programme, although the presence of the theory-practice gap
in the academic group suggested that this input may not be sufficient (HCPC,

2017; IBMS, 2020b).

5.3 Addressing the Research Questions
The extent to which each of the research questions in the study have been

addressed will now be outlined.

176



5.3.1 Research Question 1: Is there consensus between stakeholders
regarding the role of BMSs in contributing to patient outcomes?

Participants discussed how the BMS role contributed towards patient outcomes
and the importance of this within the role. Whilst there was largely consensus
regarding the impact of the BMS role upon patient outcomes, whether BMSs
strive to work in the best interests of the patient demonstrated greater
divergence. Stakeholders failed to reach consensus upon whether all BMSs work
in the patient’s best interests at all times, which contradicts both professional

and statutory guidelines (HCPC, 2014; 2016; IBMS, 2018a).

5.3.2 Research Question 2: Is there a shared understanding amongst
stakeholders of recognising how BMSs work to achieve patient
outcomes?

Participants agreed that a BMS focused upon achieving patient outcomes
demonstrated this through the standard of their work, adherence to SOPs and
professional guidelines and demonstrating a professional attitude. Stakeholders
described using the professional guidelines and standards to prevent harm and
standardise care. Participants discussed fitness to practise and keeping
knowledge and skills up to date as essential for maintaining patient safety and

ensuring high-quality laboratory results.
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5.3.3 Research Question 3: What are the opinions of stakeholders
regarding the importance of achieving patient outcomes in the BMS
role?

Achieving patient outcomes within the BMS role was recognised as processing
specimens to initiate diagnosis and treatment pathways. This underpins the work
of other healthcare professionals by ensuring results are reported and indirectly
influences patient outcomes (DoH, 2006; 2008). There was consensus amongst
stakeholders that the BMS role was essential to underpin many aspects of clinical

care and therefore achieving patient outcomes as part of the MDT was essential.

5.3.4 Research Question 4: Can stakeholders identify how it can be
recognised that BMSs are working to achieve patient outcomes?

This was recognised as processing specimens accurately, in a timely fashion,
communicating results in a clinically appropriate timeframe, working to underpin
the actions of other healthcare professionals in the MDT, working within the
Biomedical Scientist's scope of practice and recognising when appropriate
referrals were required. These actions were considered essential to underpin the
work of the wider MDT, and this demonstrated a desire to achieve patient

outcomes.

5.4 Contribution to knowledge
The BMS role in achieving patient outcomes has not been previously detailed in
the published literature or professional guidelines. One PSRB representative

described these qualities as ‘taken for granted’. By recognising and outlining
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these concepts, these can be incorporated into the education and training of the
BMS workforce, demonstrating a contribution to knowledge and professional
practice. The understanding of the BMS role within patient outcomes and the
contribution of BMSs to PCC should be introduced into the curriculum to ensure
that BMSs are prepared for practice and remove the burden for delivering these

key concepts from laboratory-based trainers.

The identification of a theory-practice gap in the student and academic groups
demonstrated changes to the BSc Biomedical Science curriculum are required to
ensure that students are adequately prepared for practice. An understanding of
the complexities of the BMS role were lacking in the student and academic
responses. There was also poor understanding of key concepts such as quality
management and laboratory accreditation. For practicing BMSs, these concepts
were a key aspect of their role, and therefore students need a good

understanding of these after completing their degree and work-based training.

5.5 Recommendations for practice
Based upon the 1%t and 2™ round findings of this Delphi study, the following
recommendations for practice are made:
5.5.1 Recommendations for PSRB organisations
e The relevance of PCC for non-patient facing roles should be reconsidered.
The current accepted definitions of PCC are not appropriate for those roles
without patient contact and should be updated. Working in the best

interests of the patient is more appropriate terminology as this does not

179



require the healthcare professional to develop a therapeutic relationship
with the patient.

e Guidelines relevant to the profession, including the IBMS good
professional practice for Biomedical Science professionals, should be
updated to suggest how BMSs can meet the patient-focused requirements
of the HCPC (IBMS, 2018a).

e The professional and statutory guidelines should be updated to reflect the
addition of the key concepts identified by stakeholders. The patient-
focused aspects of the BMS role, such as empathy, the importance of
working in the patient’s best interests and how these can be achieved, as
well as the BMS role within healthcare should be delivered as part of the
BSc Biomedical Science programme to better prepare students for

practice.

5.5.2 Recommendations for Service Providers

e The BMS role within the MDT was not well recognised and stakeholders
expressed that BMSs were undervalued in healthcare. Promotion and
publicity of the BMS role in healthcare is required to highlight the
importance of the BMS role within the MDT. This should be delivered in
collaboration between healthcare organisations and higher education
institutions.

e BMSs must be better integrated into the healthcare system to gain
recognition for their professional skills and knowledge. Their role within

the MDT should be facilitated through representation at MDT meetings,
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which will also develop understanding of the BMS role within the wider

healthcare system.

5.5.3 Recommendations for Higher Education Institutions

Following the identification of a theory-practice gap for BMSs, strategies
for reducing this gap should be identified and tested to ensure graduates
are prepared for their role. The evidence of a theory-practice gap in the
academic group demonstrates the importance of practitioner involvement
in professional courses (McEwen et a/.,, 2003).

Academics teaching on the BSc Biomedical Science programme without
experience of working in healthcare laboratories should be exposed to this
‘real-world’ setting to support delivery of the holistic aspects of the BMS
role. It is essential that the patient-centred aspects of the curriculum are
delivered by practitioner lecturers with professional experience of these
concepts. Course content should be updated to include a wider overview
of the BMS role within the MDT and integration with other healthcare
professionals and students on other healthcare courses would be

beneficial.

5.5.4 Recommendations for Students

The benefits of integrated placements in higher education programmes
are well recognised (Yorke and Knight, 2006; Brooks, 2012; Cunningham
and Gallacher, 2013). Students should be further encouraged to engage
with opportunities to join integrated or Applied Biomedical Science
programmes if this is appropriate for their career aspirations.

Students must recognise the importance of the BMS role within the wider

MDT and how this facilitates patient outcomes and supports patient care.
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Understanding of this should be assessed through integration into module

learning outcomes.

5.6 Reflection upon the Research Journey

The completion of this thesis has instigated my research journey and allowed
personal and professional development. Through the completion of this study, I
have developed as a practitioner and a researcher and developed a passion for
promoting the BMS role within healthcare (Smith et a/., 2020). I have developed
my confidence as a researcher to allow me to justify the decisions I have made
and identify recommendations for professional practice (Bryan and Guccione,
2018). I am better prepared to support my own students through their research
projects following the development of my own knowledge and skills (Leonard,

Becker and Coate, 2005).

I have been fortunate to have several opportunities for research dissemination,
but due to the ongoing COVID-19 pandemic, these dissemination opportunities
have been virtual and research outputs to date are presented in Appendix 16. I
have developed my competence and confidence as a presenter through
dissemination of my research (Dinham and Scott, 2001). In March 2022, I
presented a poster in the IBMS biannual Congress conference which allowed my
research to be reviewed by experts in the field. Inclusion of PSRB representatives
in the study and dissemination of a study summary to all participants ensured
that PSRB organisations were aware of the research findings and

recommendations for practice. This provides a mechanism by which the study
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can influence curriculum content both locally and nationally for the BMS

profession.

5.7 Limitations of the study

Although the study was successful in addressing the research aim, several
limitations were recognised. To continue data collection during the COVID-19
pandemic, focus groups and interviews took place online. Online platforms such
as Microsoft Teams are preferred to telephone interviews as they facilitate a
rapport between the researcher and participants more readily (Archibald et al.,
2019). This was important for a Delphi study, where establishing a relationship
between the researcher and the participants is known to reduce attrition
(Keeney, Hasson and McKenna, 2011). The dynamic of an online focus group is
different to face-to-face and it can be more challenging to generate discussion
between participants, with online focus groups typically covering less content
than face-to-face (Kite and Phongsavan, 2017). However, this was balanced

against the need to conduct the research at a challenging time for the profession.

Participant numbers were low, particularly in the BMS group. Whilst there is no
accepted minimum sample size for Delphi methodology, a panel size of 10-15
participants is considered acceptable (Day and Bobeva, 2005; Keeney, Hasson
and McKenna, 2011). However, recruitment in this Delphi study was lower than
anticipated and the limitations of drawing conclusions based upon a small sample
size must be recognised (Hackshaw, 2008). This was possibly related to the
difficulties of researching during a pandemic when laboratories experienced

increased workloads and staff absences (IBMS, 2020a). In hindsight, it may have
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been advisable to attempt a further stage of recruitment or seek ethical approval

to approach multiple NHS Trusts for participation.

Initially, data collection in the BMS group was planned as a focus group, but this
was changed to individual interviews due to participant availability. Although the
one-to-one interviews generated high-quality, rich data from the BMS
participants, the lack of a dynamic between the participants was a recognised
limitation (Kite and Phongsavan, 2017). Participants in a focus group engage in
discussion and clarify responses in the context of other participants, but this was

not possible in a one-to-one interview (Krueger and Casey, 2009).

Following analysis of the 2" round data, it became evident that revisions to some
questionnaire statements would have been beneficial. Positive and negative
statements were not a direct mirror image of each other in some cases, which
may have resulted in some inconsistencies in responses. Table 5.1 presents the
statements which required revisions, highlighting the problem with the statement

and suggested appropriate wording.
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Table 5.1. Statements used in round 2 identified as needing rewording to
ensure they were clear and unambiguous.

Statement(s)

Identified problem

Suggested changes

12. Without Biomedical
Scientists, initiating
diagnosis and treatment
decisions for patients
would be impossible.

44, Without the
Biomedical Scientist
role, point of care
testing delivered by
other clinical staff would
be a suitable
replacement.

The positive (12) and
negative (44)
statements are not
direct mirror images of
each other.

12. Unchanged

44. The Biomedical
Scientist role is not
required for initiating
diagnosis and treatment

decisions.

41. Softer skills such as
patient empathy are
important aspects of the
training and education
of Biomedical Scientists.

24. Biomedical Scientists
do not require soft skills
such as empathy, as
their priority should be
analysing specimens in
a timely fashion.

The positive (41) and
negative (24)
statements are not
direct mirror images of
each other.

41. Biomedical Scientists
are required to
demonstrate empathy
for patients to do their
job effectively.

24. Unchanged

37. Statutory
registration with the
Health and Care
Professions Council
(HCPC) ensures that
Biomedical Scientists
feel empowered to
make autonomous
decisions.

15. Biomedical Scientists
are not required to
make autonomous
decisions.

Use of the PSRB
organisation in the
positive (37) but not the
negative (15) statement

may have unduly
influenced some
participants to agree
with the positive
statement.

37. Biomedical Scientists
are required to make
autonomous  decisions
based upon their
education and training.

15. Unchanged

It is possible that ambiguity in the statement wording resulted in consensus

being achieved for more positive statements than negative statements. As
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previously discussed, this could have contributed to the degree of satisficing seen

in round 2 (Krosnick, 1990).

The success of Delphi relies upon reducing attrition rates between rounds and
the steps taken to reduce attrition have been previously outlined (chapter 3).
One of the strategies for reducing attrition was to minimise the time between
rounds (Keeney, Hasson and McKenna, 2011). Therefore, the piloted
questionnaire developed for round 2 was not redistributed to the pilot
participants. Hicks (2004) recommends that the refined item pool is redistributed
to the same participants to establish reliability. However, due to the timeframe
of the Delphi study and the need to reduce attrition, it was not possible to delay
distribution of the 2" round questionnaire. This is a recognised limitation of the
study but was considered necessary to maintain participant interest (Keeney,
Hasson and McKenna, 2011). In hindsight, it may have been better to contact
the participants and provide an update on the study to maintain participant
interest, providing time for the 2" round questionnaire to be re-distributed to

the pilot participants.

There are implications of being an insider researcher conducting research upon
students and colleagues. This raises a power imbalance between the researcher
and participants who may feel pressure to participate in a study due to their
professional relationship with the researcher (Moreno et al,, 1998; Ferguson,
Yonge and Myrick, 2004). To minimise this, it was explicit in the participant
information sheet that taking part in the study would not provide an academic

advantage. Insider research is often criticised as the researcher may impose their
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pre-conceived ideas onto the participants (Brannick and Coghlan, 2007). This
was minimised by utilising the literature review to develop the interview schedule
for round 1. In addition, the 2" round questionnaire was developed following a
thematic analysis of the 15t round responses and the literature review themes to

minimise researcher influence (Braun and Clarke, 2013).

One of the strengths of the study was the participation of PSRB representatives.
Representatives of 3 PSRB organisations were invited to participate, but only 1
organisation did so. Unfortunately, both PSRB representatives in the 1% round
were lost in round 2. PSRB involvement in professional courses is essential to
ensure that degree content is appropriate and that staff delivering the award
have the required knowledge to ensure learning outcomes can be achieved
(Churchman and Woodhouse, 1999). Participation of PSRB representatives was
considered essential to influence guidelines and professional policies relevant to
the BMS profession, therefore losing both PSRB representatives in the 2" round

was a recognised limitation.

5.8 Strengths of the study

This study was potentially the first to consider the importance of the BMS role
within patient outcomes and the qualities BMSs exhibit to demonstrate
prioritisation of these. One key strength is the inclusion of a range of
stakeholders of the BMS profession. The use of focus groups and one-to-one
interviews allowed participants to articulate their opinion without the constraints
of pre-defined questionnaire responses (Krueger and Casey, 2009). This

generated rich, high-quality data which was used to develop the 2™ round
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statements. This richness of data would not have been achieved without using

qualitative data collection methods in round 1 (Mansell et a/., 2004).

The inclusion of PSRB representatives in the study provided the potential to
influence professional guidelines and policies relevant to the BMS profession.
Both PSRB representatives failed to respond in the 2" round (which is described
as a limitation in section 5.7). However, all participants received an overview of
the study findings and recommendations for practice, providing potential to
influence professional guidelines. PSRB representation was considered essential

to influence professional guidelines and deliver curricular change.

5.9 Further research

Initially, it was proposed that the Delphi would include a 3™ round using Twitter
as a data source and presenting the 2" round statements to a wider audience
of BMSs using the monthly IBMS discussion group, #IBMSChat. Following round
1, the data contained rich and in-depth perspectives from the participants. Within
the scope of this thesis, it was not possible to conduct a 3™ round of the Delphi
using Twitter and do justice to the findings and implications for practice. As a
result, data collection was halted after 2 rounds. The data collected from the 2
round highlighted a divergence of opinion amongst the stakeholder groups and
demonstrated that the final round of the study will be worthy of completion at a
later stage. This study also considered the perspectives of a small humber of
stakeholders in a single academic institution and a single NHS Trust. To verify

the findings, the Twitter round would consider the opinions of a wider audience.
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Whilst the presence of a theory-practice gap with respect to the BMS workforce
was identified for the first time in this study, strategies to address this gap have
not been considered. It would be worthwhile verifying that this gap exists across
multiple institutions and then considering pedagogic strategies that can be
introduced to address this gap. Changes to the curriculum and professional and
statutory guidelines will influence curricular content and align teaching methods

more closely to practice.

5.10 Summary

This study aimed to consider stakeholder perceptions of the BMS role within
patient outcomes and how stakeholders believed that BMSs can evidence they
are working in the best interests of the patient. The study identified a divergence
of opinion in key areas related to the BMS role, including the BMS role in the
MDT and patient care and the importance of accreditation and registration,
demonstrating a theory-practice gap in the student and academic groups. This
has not previously been described in the education of BMSs. Changes to the
education of the future BMS workforce are required to reduce this theory-

practice gap and support the development of capable practitioners.
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APPENDICES

Appendix 1: Ethical approval from FEHW ethics committee obtained
18th March 2020

Ethical approval letter removed for confidentiality reasons.
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Appendix 2: Ethical approval from NHS HRA obtained 13" May 2020.

NHS HRA ethical approval letter redacted for confidentiality reasons
(page one)
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NHS HRA ethical approval letter redacted for confidentiality reasons
(page two)
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Information to support study set up

The below provides all parties with information to support the arranging and confirming of capacity and capability with participating NHS
organisations in England and Wales. This is intended {o be an accurate reflection of the study at the time of issue of this letter.

Types of Expectations Agreementto be | Funding Owersight HR Good Practice Resource Pack
participating NHS related to used arrangements expectations | gypectations
organisation confirmation of

capacity and

capability
One participating Research activities | An Organisation No funding is Local No Honorary Research Contracts,
MHS organisation, should not Infarmation being provided to | collaborator. | Letters of Access or pre-engagement
conducting the commence at Document has sites by the checks are expected for local staff
aclivities as per A18 | paicipating NHS Sponsor. employed by the participating NH3

of the IRAS form.
Therefore, one site

type.

organisations in
England or Wales
prior to their formal
confirmation of
capacity and
capahility to deliver
the study.

heen submitted
and the sponsor is
not requesting and
does not expect
any other site
agreement to he
used.

organisations. Where arrangements
are not already in place, research staff
not employed by the NHS host
organisation undertaking any of the
research activities listed in the
research application would be
expected to hold Letters of Access if
focus groups were held in clinical
areas. Letters of Access would not be
expected if focus groups were held in
non-clinicalfadministrative buildings.

Other information to aid study set-up and delivery

This details any other information that may be helpful to sponsors and participating NHS organisations in England and Wales in study set-up.

This study has not been put forward for adoption to the NIHR Portfolio.
An amendment should be submitted for approval for the Delphi questionnaire, which will be generated following the focus group discussions.

211




Appendix 3: Ethical approval paperwork from FEHW ethics committee
following minor amendments in data collection due to the COVID-19

pandemic, obtained 6 August 2020.

Revised ethical approval letter from FEHW ethics committee redacted for
confidentiality reasons
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Appendix 4: Confirmation from HRA that resubmission of documents
to reflect study changes due to COVID-19 was not required. Received
19th of July 2020.

Dear Kathryn

Many Thanks for your email. As this amendment would be made to Change how or when participants are seen
to avoid exposing them to COVID-19 or to reduce the burden on clinical services, it would be considered Non-
Substantial, Non notifiable which means it would not need HRA Approval or R&D agreement. You could
implement this change without having to submit an amendment as it just involves switching the focus group to
being held remotely in light of the pandemic.

Further guidance for this is provided on the following link, https://www.hra.nhs.uk/covid-19-research/covid-19-
guidance-sponsors-sites-and-researchers/#patients

Kind Regards
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Appendix 5: Trust R&D confirmation of capacity for study. Received
7t August 2020.

NHS R&D permission to carry out the study redacted for confidentiality
reasons
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Appendix 6: NHS HRA approval for round two Delphi questionnaire
received 24th of November 2020.

IRAS 273632. Amendment

-~
W

@

You forwarded this message on Tue 24/11/2020 17:13

New IRAS Dev <no-reply-iras@hra.nhs.uk>
1 3
Tue 24/11/2020 17:10 R >

To: Dudley, Kathryn

IRAS Project ID: 273632
Sponsor amendment reference: Sponsor amendment not required

Thank you for submitting your study amendment. In accordance with the outcome of your completed amendment tool, this amendment requires no
further regulatory review. Please now share this amendment with your UK research sites, in accordance with the instructions in your completed
amendment tool.

For studies with more than one UK research site, your amendment will now be automatically shared with the R&D offices of any NHS/HSC research
sites in Scotland and Northern Ireland, but you should share the amendment by email directly with those Research team/s.

For all NHS research sites in England and Wales, please now share this amendment by email directly with those sites, including both the R&D offices
and research teams.

Do not reply to this email as this is an unmonitored address and replies to this email cannot be responded to or read.
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Appendix 7: Evidence of approval for commencing the study from the
Head of the FSE Life Sciences Ethics Committee (LSEC).

Email evidence of approval to commence the study redacted for
confidentiality reasons
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Appendix 8: Evidence of approval for commencing the study from the

Head of Biomedical Science and Physiology

Emails confirming approval for commencing the study redacted for
confidentiality reasons
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Appendix 9: Email invitation sent to participants to recruit for the
online focus groups for the BMS group, academic group and student

group.

Dear Biomedical Scientist,

| am currently completing a doctoral thesis which is researching the role of the
Biomedical Scientist within patient outcomes. | am aiming to recruit approximately 10
participants from each of the following groups: practising Biomedical Scientists, BSc
Biomedical Science students and academic staff delivering the BSc Biomedical Science
programme, along with representatives from the professional and regulatory bodies.
This study aims to determine whether there is agreement amongst stakeholders on the
BMS role in achieving patient outcomes. The study will use a Delphi technique and
consists of two ‘rounds’. The study will involve participation in an online focus group
lasting a maximum of 90 minutes followed by completion of an online questionnaire
which will take a maximum of 30 minutes to complete.

If you would like to participate, please read the attached participant information sheet
and click here to complete the online consent form.

You will be prompted to enter a password which is BMS2020.

The online focus group will be scheduled for the week commencing the 21st of
September at a mutually convenient day/time which will be agreed if you decide to
participate. In order to participate, you will need access to Microsoft Teams, internet
access and a microphone, but a webcam is not required.

In order to allow time for the focus group to be arranged, the deadline to consent for
participation if you wish to take part is Friday 18th of September.

I sincerely hope you will agree to participate and if you have any questions, please email
[REDACTED].

Thank you for your time and any help you may be able to offer to this study.

Yours Sincerely

Kathryn Dudley,

Biomedical Scientist & Doctoral Research Student,
University of Wolverhampton
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Appendix 10: Email invitation sent to representatives from the
professional, statutory and regulatory bodies, including the IBMS,
HCPC and DoH.

Dear [organisation] representative,

My name is Kathryn Dudley and | am a Biomedical Scientist by background and
currently working as a lecturer in Biomedical Science, specialising in haematology
and transfusion at the University of Wolverhampton. As part of my Professional
Doctorate course at the University of Wolverhampton, | am proposing to conduct
a research project which will focus upon the importance of the Biomedical
Scientist’s role in patient outcomes.

| require your support to contact representatives within your organisation with
responsibility for establishing professional policies relevant to the Biomedical
Scientist profession. | would be grateful if you could distribute the attached
information to staff within your organisation who influence policies for the
Biomedical Scientist profession. The study will adopt a Delphi methodology
comprising 2 rounds. Round 1 will comprise an initial telephone interview regarding
the role of the Biomedical Scientist in achieving patient outcomes. The telephone
interview will last for approximately 60 minutes and will be followed by round 2
which requires completion of an e-questionnaire 4 weeks later and will take no
longer than 30 minutes to complete.

If you agree that | can approach the staff within your organisation, then | would ask
that you forward the attached email and participant information sheet on my
behalf requesting participation of interested parties in the study. The potential
benefits of this research include the influence of future policy, education and
practice. The importance of achieving patient outcomes is not explicit in the Quality
Assurance Agency (QAA) Benchmark Statements for Biomedical Science and this is
something this research may seek to change.

| am therefore writing to seek your permission to contact representatives of your
organisation and ask that you kindly forward the attached information to suitable

participants. | enclose a copy of the research protocol for your information.

| am happy to have a discussion about this via telephone or an online meeting
platform to explain my research further if required.

| look forward to hearing from you.
Yours sincerely

Kathryn Dudley
Biomedical Scientist & Doctoral Research Student, University of Wolverhampton
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Appendix 11: Participant information sheet which was distributed to

prospective participants

UNIVERSITY OF
\/u WOLVERHAMPTON

Participant Information Sheet
Version 4.2, 27/07/20

Study title

A Delphi study exploring stakeholder perceptions of the role of the Biomedical
Scientist in patient outcomes.

Invitation

You have been invited to participate in a research study based upon your
professional knowledge and experience as a Biomedical Scientist. This research
is being undertaken as part of a doctoral research project at the University of
Wolverhampton. Before you decide whether you wish to participate it is important
for you to understand why the research is being done and what it will involve in
terms of your time. Please take time to read the following information carefully
and discuss it with others before you decide whether you wish to take part. Ask
us if there is anything that is not clear or if you would like more information. Thank
you for taking the time to read this information.

What is the purpose of the study?

Many Biomedical Scientists work behind the scenes and have little patient
contact. Previously published research suggests that the role of the Biomedical
Scientist is poorly understood by patients and healthcare professionals and that
many patients are unaware that the role exists. Documents issued by the HCPC
make frequent references to the importance of the ‘service user’ within the role
of the BMS. This research study aims to elicit the views of stakeholders on the
role of the BMS within patient outcomes. This is worthy of investigation because
there are over 23,000 Biomedical Scientists registered with the HCPC.

Why have | been chosen?

You have been selected to participate in this study because you are a Biomedical
Scientist and your experience and opinions can contribute to this research study.
Within your group of participants there will be approximately seven other
Biomedical Scientists, some of which have a responsibility for training. Other
groups within this study will include BSc Biomedical Science students and
academics who deliver the BSc Biomedical Science programme at the University
of Wolverhampton, as well as policy makers from the IBMS, HCPC and
Department of Health (DoH).

Do | have to take part?
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Participation in this research study is voluntary. It is up to you to decide whether
or not to take part. If you decide to take part, you are free to withdraw up to 2
weeks following participation in the interview. After this it will not be possible for
you to withdraw your anonymised responses.

What will happen if | decide to take part?

If you decide to participate in this study, you will be asked to attend an initial
interview. This initial meeting will be at a mutually convenient day and time and
will take place online or via telephone to minimise inconvenience to you as a
participant. This initial session will run for circa one hour. The session will be
audio recorded for the purposes of accurately transcribing the discussions that
take place, but participants will not be identifiable from the data they provide or
from their professional role. Within four weeks of this first round, you will receive
a questionnaire via email which will ask you to score your agreement with a
number of statements which have been generated by analysis of the results of
the initial interviews and which will take you a maximum of 30 minutes to
complete.

What are the potential benefits and risks of taking part?

Though there are no direct benefits for you as an individual if you take part, by
participating in this research study you will help to influence future policy,
education and practice of the Biomedical Scientist profession. There are no risks
to you in taking part but if you become distressed during the study you will be
able to choose whether you wish to proceed with the study. At the end of the
session there will be an opportunity for debrief and you will be signposted to
sources of support if required.

Will my taking part in the study be kept confidential?

Yes. All the information about your participation in this study will be confidential.
The transcription of the session that you participate in and the audio recordings
will be stored on a password protected, encrypted computer file on the secure
University network. Consent will be taken using a password protected link within
an email. Only the researchers working on the study will have access to any
identifiable information. The identifiable data that will be collected is your name
and email address, and this will be required to invite you to participate in round
2 of the study, and this will be received by Kathryn Dudley who is leading this
study. Once responses for the 2™ round of the study have been received all data
will be anonymised by allocating a participant number. This means that
identifiable data will be stored securely for a maximum of 12 weeks. You will not
be identifiable in any publication or report as all identifiable information will be
removed. All participants will be asked to keep all of the information you hear
within this session confidential and not to discuss the information with anyone
outside of the session. The only exception to this is if something is disclosed
during the interview or questionnaire responses that would be considered a
potential safeguarding issue or that indicates that poor practice has taken place.
In the unlikely event of such a disclosure taking place, the researcher will be
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required to inform the manager of the organisation who will deal with the
disclosure in line with local policy.

The data controller for this project will be The University of Wolverhampton. The
University will process your personal data for the purpose of the research
outlined above. The legal basis for processing your personal data for research
purposes under GDPR is a ‘task in the public interest’. You can provide your
consent for the use of your personal data in this study by completing the consent
form that has been provided to you. You have the right to access information
held about you. Your right of access can be exercised in accordance with the
General Data Protection Regulation. You also have other rights including rights
of correlation, erasure, objection and data portability. Questions, comments and
requests about your personal data can also be sent to the University of
Wolverhampton’s Data Protection Officer (dataprotection@wlv.ac.uk). If you
wish to lodge a complaint with the Information Commissioner’s Office, please
visit www.ico.org.uk.

What will happen at the end of the research study?

This research is part of a doctoral thesis which will be published and
disseminated in relevant journals. Participants will be provided with a short
summary of the findings once the data analysis has taken place, prior to
publication.

What if | have a problem or concern?

If you have a concern about any aspect of this study, you should ask to speak
with the researchers who will do their best to answer your questions. The person
to speak to if you are concerned about the conduct of this study is [REDACTED]
Dean of Research, [REDACTED] and she can be telephoned on [REDACTED].

Who has reviewed the study?

This study has been reviewed by the Faculty of Education, Health and Wellbeing
(FEHW) Research Ethics Committee and the NHS Integrated Research
Application System (IRAS) ethics committee.

Contact for further information

If you require further information about the study or wish to clarify any
information, then please contact Kathryn Dudley [REDACTED] or telephone on
[REDACTED].

Additional information:

If you wish to request that your data is removed from the study, please contact
Kathryn Dudley using the contact details above. Please bear in mind that

although you can withdraw, after the first-round data has been analysed it will
not be possible to withdraw the data after this point.
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The research team thank you for taking the time to read this information
sheet and thank you for considering whether you wish to participate in
this study.

223



Appendix 12: The Survey Monkey online questionnaire which was

used to obtain consent for participation in the study.

Consent form for 'A Delphi study exploring stakeholder perceptions of the
role of the Biomedical Scientist in patient outcomes'.

Delphi Study Consent form. IRAS ID 273632

Please ensure that you have read and understood the participant information sheet before completing
this consenz form.
If you have any queries or need any further information please contact Kathryn Dudley

1.1 confirm that | have read and understand the information sheet dated 27/07/20 (version 4.2) for the
above study. | have had the opportunity to ask questions and have had them answered satisfactorily.

2. 1am willing to participate in both rounds of this modified Delphi study.

3.l understand that my participation is voluntary and that | am free to withdraw prior to data analysis
from round one, without giving a reason.

(O Yes

O No
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4.l understand that my data will be stored securely and confidentially and that | will not be identifiable
in any report ar publication. Please note: the only exception to this is any safeguarding or malpractice
concerns being discussed which will be escalated accordingly.

() Yes

() No

5.l understand that the researcher may wish to publish this study and any results found, for which |
give my permission.

() Yes

() No

6.1 agree for my participation to be audio recorded and for the data to be used for the purpose of this
study.

() Yes

() No

7. | agree not to disclose any information that | am privy to as a result of this study.
() Yes

() No

8.1 agree to participate in the above study

Full Name

Email Address

Powered by

& SurveyMonkey

See how easy it is to create a survey.
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Appendix 13: The Jisc online surveys questionnaire demonstrating

how the questionnaire was presented to participants.

Page 1: Welcome
Welcome to the second round of this Delphi study considering stakeholder perceptions of the

Biomedical Scientist role in patient outcomes.

You are asked to score your agreement with a number of statements using a Likert scale. Please
select the option that you feel most closely represents your views on each statement. You are
provided with the option 'neither agree nor disagree' but please only use this if it truly reflects your
opinion of the statement.

If you do not feel you can express your opinion on one of the statements, please do not select an
answer and move onto the next question. Please only do this if you feel that you cannot answer the
question.

The guestionnaire should take a maximum of 15 minutes for you to complete.

Thank you for taking the time to complete this questionnaire and for suppaorting this research study.

Page 2: Participant group

Please select the group of participants to which you belong from the list below. If you belong to mare
than one group of participants, please select the group that you were interviewed or attended the
focus group as part of. % Reguired

|Biomedical Science students hd

Page 3: Questions 1-10
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Biomedical Scientists wark in the best interests of the patient at all times.

O Strongly agree

O Agree

O MNeither agree nor disagree
O Disagree

O Strongly disagree

It is easier for staff providing direct patient care to prioritise patient outcomes due to their proximity to
the patient.

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree

Biomedical Scientists do not require empathy for patients to do their job effectively

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree
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Patient safety is the responsibility of others in the clinical team and it is not appropnate for a
Biomedical Scientist to question their decision making

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

Time pressures often impact upon a Biomedical Scientist's ability to do their job well

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

Centralisation of pathology services into 29 hubs across England covering a wider geographical
area will make it more challenging for Biomedical Scientists to put the patient first

O Strongly agree

O Agree

O Meither agree nor disagree
O Disagree

O Strongly disagree

Biomedical Scientists are regarded as being an essential part of the multi-disciplinary team by the
wider healthcare team

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

228



IMeasures of the quality of the laboratary service, such as specimen turn-around time are not
important indicators of quality care from the patient's perspective

) Strongly agree
O Agree
) Neither agree nor disagree

O Disagree

O

Strongly disagree

The technical and analytical nature of the Biomedical Scientist role makes it difficult to recognise the
importance of the individual patient

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

The desire to work in the best interests of the patient at all times is not shared by all Biomedical
Scientists

) Strongly agree
O Agree

) Neither agree nor disagree
) Disagree
@]

' Strongly disagree

Page 4: Questions 11-20

Without Biomedical Scientists, initiating diagnosis and treatment decisions for patients would be
impossible

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree
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Biomedical Scientists must question inappropriate clinical decisions

) Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

) Strongly disagree

Statutory registration for Biomedical Scientists has no meaning to patients and others in the clinical
team as they lack an understanding of the role

) Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

) Strongly disagree

Biomedical Scientists are not required to make autonomous decisions

) Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

) Strongly disagree

The pressures of the Biomedical Scientist role do not detract from the importance of the individual
patient

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree
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Biomedical Scientists must be prepared to put in extra hours in order to meet the needs of the
service and the patient

O Strongly agree

O Agree

) Neither agree nor disagree
) Disagree

O Strongly disagree

Centralisation of pathology services into 29 hubs across England covering a wider geographical
area is unlikely to impact the Biomedical Scientist's desire to focus upon patient outcomes

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

The nature of the Biomedical Scientist role makes it difficult for them to feel part of the healthcare
team

O Strongly agree

O Agree

) Neither agree nor disagree
) Disagree

O Strongly disagree

The role of the Biomedical Scientist in healthcare is well understood by other healthcare
professionals

Strongly agree
Agree

C O O

Neither agree nor disagree

Disagree

Strongly disagree

Page 5: Questions 21-30
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Clinical teams respond positively if the laboratory rejects a patient's sample due to incorrect labelling

O Strongly agree

O Agree

O MNeither agree nor dizagree
O Disagree

O Strongly disagree

IMeasures of the quality of the laboratory service, such as specimen turn-around time are good
measures of care for the patient

O Strongly agree

O Agree

O Meither agree nor disagree
O Disagree

O Strongly disagree

Biomedical Scientists do not require soft skills such as empathy, as their priority should be analysing
specimens in a timely fashion

O Strongly agree

O Agree

2 Neither agree nor disagree
O Disagree

O Strongly disagree

Despite the lack of proximity to the patient, Biomedical Scientists put the patient at the centre of
what they do

) Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree
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Job satisfaction is not determined by the perceived importance of patients within the Biomedical
Scientist role

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree

The Biomedical Scientist plays an essential role in patient safety

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree

Statutory HCPC registration for Biomedical Scientists provides confidence for patients and others in
the clinical team about the quality of the Biomedical Scientist's practice

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

Other pressures of the Biomedical Scientist role detract from the importance of the individual patient

O Strongly agree

O Agree

) Neither agree nor disagree
) Disagree

O Strongly disagree
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Despite the lack of patient contact, Biomedical Scientists can focus upon achieving outcomes for
each individual patient

O Strongly agree

O Agree

) Neither agree nor disagree
) Disagree

O Strongly disagree

The role of the Biomedical Scientist in healthcare is poorly understood by other healthcare
professionals

) Strongly agree

O Agree

O Neither agree nor disagree
) Disagree

O Strongly disagree

Page 6: Questions 31-40

Biomedical Scientists are not considered part of the multi-disciplinary team by the wider healthcare
team

O Strongly agree

O Agree

) Neither agree nor disagree
) Disagree

O Strongly disagree

Biomedical Scientists must recognise when referral to a consultant or member of the medical team
I required to ensure the best outcome for a patient

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree
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The technical and analytical nature of the Biomedical Scientist role does not detract from the
importance of the individual patient

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree

A Biomedical Scientist should recognise the importance of each individual sample by considering the
needs of the patient behind each sample

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

Biomedical Scientists are able to draw upon their own personal experiences as a patient or carer
which allows them to empathise with the patient

O Strongly agree

O Agree

) Neither agree nor disagree
O Disagree

O Strongly disagree

Statutory registration with the Health and Care Professions Council (HCPC) ensures that Biomedical
Scientists feel empowered to make autonomous decisions

O Strongly agree

O Agree

) Neither agree nor disagree
Ol Disagree

) Strongly disagree
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Lack of patient contact makes it difficult for a Biomedical Scientist to recognise their role within an
individual patient's ocutcomes

Strongly agree

o C

Agree

O

Meither agree nor disagree

Disagree

o O

Strongly disagree

Clinical teams often suggest that the laboratory is negatively impacting patient care if an incorrectly
labelled sample is rejected

O

Strongly agree
Agree
MNeither agree nor disagree

Disagree

o o 0O O

Strongly disagree

Biomedical Scientists are not responsible for referring a patient case for a consultant to review

O

Strongly agree
Agree
Meither agree nor disagree

Disagree

o o 0 O

Strongly disagree

Softer skills such as patient empathy are important aspects of the training and education of
Biomedical Scientists

O Strongly agree

O Agree

2 Neither agree nor disagree
O Disagree

O Strongly disagree

Page 7: Questions 41-47
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By focusing upon the cutcome of the individual patient, the Biomedical Scientist achieves greater job
satisfaction

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

It's possible for a Biomedical Scientist to do their job well without considering the needs of the
patient

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

Without the Biomedical Scientist role, point of care testing delivered by other clinical staff would be a
suitable replacement

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

It is nat within the Biomedical Scientist's remit to question clinical decisions that put the patient at
risk

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree
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Biomedical Scientists are well integrated within the healthcare team, despite a lack of patient contact

O Strongly agree

O Agree

O Neither agree nor disagree
O Disagree

O Strongly disagree

What would you consider to be the Biomedical Scientist's top priority when processing patient
samples? Please rank the following in order of priority:

Rank from most important (5) to least important (1)

Accuracy
Speed
Patient safety
Volume of samples processed
Taking appropriate action

If you have any other points that you feel you would like to make with regards to this study,
please include them in the comments box below (maximum 250 characters)

Your answer should be no more than 250 characters long.

Final page

Thank you very much for participating in this study and for taking the time to answer these
questions.

You will receive a brief summary of the findings of the study in due course.

If you have any comments or queries following your participation please email k.dudley2@wlv.ac.uk

Once again, thank you for your time and for supporting this study.
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Appendix 14: The interview schedule used in round one of the study.

Presentation of the clinical vignette and any discussions that arise
following the vignette.

Vignette:

A 65-year-old woman presents to her GP complaining she feels tired all of the
time and has no energy. She has noticed some bruising and bleeding when she
brushes her teeth. The GP is concerned so requests urgent blood tests and sends
an urgent biochemical profile, full blood count and coagulation screen to the local
hospital. The results of the patient’s full blood count reveal a very low
haemoglobin, high white blood cells with immature forms known as blasts, and
dramatically low platelets which is the likely cause of her bruising and bleeding.

What do you perceive to be the Biomedical Scientist’s role in contributing to this
patient’s outcomes? What would a good outcome be for this patient?

What role does the Biomedical Scientist play within a multi-disciplinary team in
terms of achieving outcomes for this patient?

a. Participants will be asked what they feel the Biomedical Scientist’s role is
within the vignette.

b. What does putting the patient at the centre of the Biomedical Scientist
role mean to you? [Could you provide examples from your own practice
of how you have done this?]

c. What do you think is the Biomedical Scientist’s role is achieving patient
outcomes?

d. What do you understand by a Biomedical Scientist working to achieve
patient outcomes?

e. The IBMS ‘Good Professional Practice in Biomedical Science’ (2019)
states:

“Biomedical science professionals must exercise their professional duty of
care and work within the legal, ethical and regulatory frameworks that
govern and affect practice.”

What is the importance of these professional requirements and how can
Biomedical Scientists achieve them?

f. What is the potential impact upon patient care if Biomedical Scientists are
not focused upon patient outcomes?
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g. How would you identify a Biomedical Scientist who is or isn’t focused upon
achieving patient outcomes?
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Appendix 15: Sample transcript along with identified codes used for

the thematic analysis
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Int: OK so I'm going to talk to you briefly about the case study to start with, but as I've already
mentioned I'm not looking for any specific details relating to the case I'm just more interested in erm
the sort of the Biomedical Scientist role within that case. So, a 65-year-old woman presents to her
GP complaining that she feels tired all of the time and has no energy. She has noticed some bruising
and bleeding gums when she brushes her teeth and the GP is concerned so requests urgent blood
tests and an erm urgent biochemical profile, full blood count and coagulation screen that are sent to
the local hospital. The results of the patient’s full blood count reveal a very low haemoglobin, high
white blood cells with immature forms known as blasts, and dramatically low platelets which is the
likely cause of her bruising and bleeding. OK so the first question then is what you perceive to be the
Biomedical Scientist's role in contributing to this patient’s outcomes?

BS4: OK | would expect the Biomedical Scientist role to be, to ensure that the tests are correct, erm

that's the most important thing and obviously to do this _

Auality control material s ised tolensure that the testing is correct and that the results are reported
in a timely manner to the correct people _ and also to have knowledge that
this patient might actually require further testing so it might not just be the tests that the GP has

requested, it might be that more tests are required erm to enable a decision to be made and a

diagnosis for the patient. And then also, [EIGENOSISISIEOEHEIIENROEUrNETEStNE

Int: So, what be a good outcome for this patient?

B54: That the patient gets the correct results in a timely fashion and that they are _
and any further testing is done quickly so that the patient can get the best treatment to _

Int: So, could you tell me what role the Biomedical Scientist plays within a multi-disciplinary team in
terms of achieving outcomes for this patient?

BS4: Well, | mean as you've said in the case study, erm they've had various tests including a
biochemical profile erm there might be abnormalities in the biochemical profile erm so they'd be
working with colleagues on results of that. There could be other testing that's done in different
laboratories, there could be other testing that's been requested from different disciplines erm,
maybe not necessarily in this case but in other cases it might not just be down to laboratory results
that are required. You know if it was for say an abnormality in bone function, you might need the X-

ray department to have an input so it's |KINEIOISONGIIENNES RSNSOI

Int: Thank you, so would you say that Biomedical Scientists are er widely regarded as being part of
the Multi-Disciplinary team in healthcare?

B54: | would like to say yes to that, but | do feel that a lot of the time erm _
seem to be the unseen health service. | think because we don’t actually have that one-to-one erm

consultation with the patient. As | say sometimes, we only see bits of the patient! | don't know that
we're always as highly regarded as we should be, although you know obviously we do contribute to,
to a high percentage of diagnoses and treatments for the patient. | think we don't shout loud
enough about what we do.
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Int: Thank you. So, could you tell me er what you think is meant by putting the patient at the centre
of the Biomedical Scientist role?

BS4: | think it erm, from my perspective it's, that's your reason to be. Erm we're here to do a job for
the patient. We're here to make sure that we get the right results at the right time on the right
sample for the patient erm so that they get the best treatment possible. Erm, and | think that
sometimes working in the laboratory we kind of have to remind staff about that over and over. |
think because we only see samples and sort of in some labs it can almost seem like a bit of a
production line, you have to keep reminding yourself that there’s a patient at the end of this. | think
on the whole that the majority of people do realise that and work to that end.

Int: So if somebody, if like you say you know the vast majority of people do work in that way, for
those that don’t is there anything that you do or anybody else can do to support them to develop
that?

BS4: | think when we get, particularly students into the lab at the start of their training, it's part of
what we do. | mean as you know from working in the University, we have placement sessions for the
students of workshops where we get patients in to talk to them about the lab testing that they've
had done as part of their diagnosis and treatment. Erm, and | always try and get my students to go
out possibly with the phlebotomy team if | can, so that they see, particularly working in a [names
hospital] hospital how difficult it can be to get those samples sometimes so that you've actually got a
respect for the sample and for the patient.

Int: Thank you so, what do you think is the Biomedical Scientist’s role in achieving patient outcomes?

BS4: | think it's; you know as | said, it's to get the right results on the right sample at the right time
for the patient. Erm, so | think people assume that for every test that we do, we, _

Doctors quite often,or nurses will say iEeXaking i Sample anaNiel getittested people dons

and the extent of the work and even when it
does come into the lab it's not always a case of just putting the case of putting a sample on an
analyser and pressing a button and 5 minutes later you get the results. With a lot of the testing, it's
quite highly complex stuff that goes on and | think we probably need a bit more education about
that so that the public may perceive us better. | think | might have gone off track on that question!

Int: No it's OK.
BS4: (laughs)

Int: So, what do you understand by a Biomedical Scientist who is working to achieve patient
outcomes?

BS4: | would say that it's a Biomedical Scientist who is aware that there's a patient at the end of
what they do and that they are working to a high standard erm that they're working as per all the
standard operating procedures in their lab, they're doing things properly, they're not taking any
short cuts and they're practicing to a high standard within their profession, erm adhering to codes of

conduct. And obviously, part of that is to be _

Int: So, if someone was to say to you that erm the clinical team will worry about the patient and
Biomedical Scientists just need to do what they do well, how do you feel about that statement?

BS4: | think that's probably quite correct erm | think we should be worrying about what we're doing |
mean
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e e e RS et mENUAROIGIBENORH, bt we don't always get that. Erm, but | think

that, you know, we need to do what we need to do and we need to be assured that what, what

we're doing is correct for the patient and that we are Producing good quality datd from the

laboratories

Int: Thank you. I'm just going to read erm a couple of lines from the IBMS ‘Good Professional
Practice in Biomedical Science’. 5o, it states that “Biomedical science professionals must exercise
their professional duty of care and work within the legal, ethical and regulatory frameworks that
govern and affect practice.” OK so would you tell me what you think the importance of these
professional requirements is?

BS4: | think they're very important. Erm, obviously we are governed by our HCPC registration erm we
have codes of conduct from the Institute of Biomedical Science our professional body and also we
are governed by UKAS and we're accredited by them and certainly in other laboratories there are
regulations like the human tissue act and blood transfusion practice, sorry | don't know that one.

Erm, but | think it's important that, that we adhere to these because that _
give the correct results at the right time for the patient nd good quality outcomes for the patient

hopefully.
Int: So how can Biomedical Scientists achieve these requirements?

BS4: | think by having an understanding of them, you can’t really achieve these unless you know

they're there and you are expected to behave in that way and that EBMEs through training and
Ediication at'an early stage inyolr career. And | think it is also a lot, in to keep in mind that the
patient is at the centre of what we do and having respect for the patient. | know a lot of the time,
you know, when you're teaching students, when you get students in to the laboratory | certainly try
and emphasise to them you know imagine that patient is your child or you know your grandparent
or your parent and you know quite often | say to them you're going to be the generation that’s going
to be doing my blood tests when | get a bit older and more decrepit and | want to make sure you're
doing it right for that purpose! Bit of a selfish purpose really but it gets the message across
sometimes.

Int: OK, so what is the potential impact upon patient care if Biomedical Scientists are not focused
upon patient outcomes?

BS4: | think it, not always, but sometimes it can erm people might get a little bit sloppy in their

attitude to the work you know certainly [{iElVEIgOR ElifAsaround times that Iabs are Supposed td
AAREFEES, to get the patient results back. If you don't see the patient at the end of it you can almost

| won't worry about doing it particularly quickly whereas you

know you could have a patient sat
(pause). | do have to say that on the whole the majority of
biochemists, or Biomedical Scientists that I've encountered do put the patient at the heart of it and

Int: OK, so, how would you identify a Biomedical Scientist who is or isn't focused upon achieving
patient outcomes?

BS4: | think it will show in the standard of their work erm and | think you know when you get
somebody that, that, that's struggling potentially, you can, there are ways in place that you can
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follow to actually get them to the standard that you want. Erm, you know you do it via your trust’s
capability policies. | mean, obviously you'd start very informally by sitting down and chatting to them
because there can be lots of reasons why people aren’t performing the way they should and it's kind
of trying to get to the bottom of what’s going on for them and supporting them.

Int: So how would you assess their standard of work, what do you mean by standard of work sorry?

B54: For example if a person’s working on a particular test for example and their constantly not

getting results that you would expect of  §568GUality Which you can DBViOUsly see through your
_. Erm, to try and support them to improve, you know it could be

that their pipetting skills are not what they should be in which case you'd go back to basics and say
well loo

Int: Yeah
BS4: And giving support that way.

Int: And what sort of gualities would you expect in somebody who, who is erm is focused upon
achieving patient outcomes?

BS4: Erm I'd expect them to be professional erm and have a high standard themselves and have a
you know, you can usually see that people want to do a good job and | think that the majority of
people want to come in and do a good job, it's just that sometimes people don't, not everybody can
get to the same standard at the same time so some people need that extra bit of support to get
there and it's more about, you know, you can see the people that are achieving what you want them
to achieve because their work’s done in a timely fashion, erm you know you get good quality control
results with their testing and they're competent basically.

Int: Yeah. OK, well that's actually it for all of the questions that | wanted to ask you.
BS4: Oh, OK

Int: Is there anything that you would like to add or anything that you think perhaps | haven’t
covered?

BS4: Erm, no | don’t think there is really. | think it, other than from a training perspective

Int: Yeah

BS4: You know, ffiSie’s @lIoEof &ffort that goes into training Biomedical Scientists and on the whole

they are very keen and eager to learn and want to learn more and they're continually looking to
improve and do things in a better way and then when you get the odd one or two that are struggling
it's all about giving them support to get them to where you want them to be.

Int: So from a training perspective, where do you think students should get these sorts of erm should
get these sorts of qualities and should it, you know, is it something that comes through placement or
work based learning or through education do you think?

BS4: | think it's both. | think obviously Ehiefe’s the eduication around what theyre doing and why
_ the majority of staff are actually modelling these

characteristics that we want to see in our students as they come in. You know, I'm a firm believer in

it should be do as | do, not do as | say. Erm, and we should be modelling these values and standards
to the people that are coming in. | always say training and managing staff is a bit like parenting,
you're going to get the behaviours that you exhibit.

Int: OK, brilliant. Is it, if, is it OK if | stop the recording now or do you have anything else you'd like to
add?

B54: No, | don’t think so. That's fine.
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Table A2. Codes and associated colours for specimen transcript used in the
thematic analysis.

Colour Code

Accuracy

Education and training

Urgent/timely processing of specimens

Initiating diagnosis/treatment decisions

Importance of the role within the MDT

Unseen healthcare workforce

Lack of patient contact

Unappreciated role

Importance of patient central

Importance of professional polices

Measures of laboratory quality
Going above and beyond
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Appendix 16: Research outputs and dissemination opportunities.

stakeholder perceptions
of the role of the
Biomedical Scientist in
Patient Outcomes’.

Date Type of Conference
Dissemination
15-16™ June 2020 | Poster entitled ‘A Delphi | Annual Research Conference
study exploring | (ARC) 2020, University of

Wolverhampton

oth December 2020

Presentation entitled ‘A
Delphi Study to identify

The 4t International Online
Conference on Pharmacy,

entitled *How important
are patient outcomes for
Biomedical Scientists?’

the Biomedical | Biomedical Science and
Scientist’s role in | Health Research: Challenges
achieving patient | and Solutions for Future
outcomes’ Generations. Joint University
of Wolverhampton and Al
Kitab conference.
May 2021 Short  methodological | N/A
reflection published in
Journal of Health and
Social Care
Improvement.
June 2021 Poster and PowerPoint | Annual Research Conference
presentation entitled ‘A | (ARC) 2021, University of
Delphi Study to identify | Wolverhampton
whether Biomedical
Scientists are
adequately prepared for
practice’.
2nd September | Poster and presentation | Networking in Healthcare
2021 entitled ‘A Delphi Study | Education (NET) 2021
to identify whether | Conference
Biomedical Scientists are
adequately prepared for
practice by their
undergraduate studies
and professional
training’.
March 2022 Poster presentation | Institute  of  Biomedical

Science Congress 2022
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Appendix 17: The Strengths and Weaknesses of the Delphi

methodology

Strengths

Weaknesses

The Delphi technique is useful
in areas which can benefit from
subjective judgements made
collectively, for which there is
no definitive answer (McKenna,
1994).

The use of ‘experts’ has been criticised,
recognising that non-experts can also be
beneficial in research. McKenna (1994)
recommends the use of ‘informed
individuals’ due to difficulties in defining
what constitutes an ‘expert’.

Large  and heterogenous
samples can be used for data
collection and utilising online
platforms means that
geographical distribution is not
a barrier to participation (Hsu
and Sandford, 2007).

Poor response rates are common in Delphi
studies due to attrition between rounds and
a loss of interest in the study as it
progresses. Face-to-face involvement in the
1%t round has been shown to reduce attrition
(McKenna, 1994; Hsu and Sandford, 2007).

Delphi  studies can be
administered easily and quickly,
with many scenarios considered
by participants in a short
timeframe (Hsu and Sandford,
2007).

The anonymity of the participants in a Delphi
study may result in a lack of accountability
for participants (McKenna, 1994). As a
result, quasi-anonymity where participants
are known to each other, but their responses
are confidential is recommended. Full
anonymity cannot be maintained during a
Delphi so steps should be taken to ensure
participants treat information confidentially
(Keeney, Hassan and McKenna, 2011).

The Delphi technique has been criticised for
a lack of standardisation (Keeney, Hassan
and McKenna, 2011) and has been described
as unscientific (McKenna, 1994).

Delphi methodology is time-consuming and
can be laborious (Hsu and Sandford, 2007).

There are no pre-defined guidelines for the
size of the expert panel used within the
Delphi study, further contributing to a lack of
standardisation (Keeney, Hassan and
McKenna, 2011).

The definition of consensus varies in Delphi
studies (as described in section 3.5.3). It is
essential to define this at the outset to
ensure reliability (Keeney, Hassan and
McKenna, 2011).
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Appendix 18: Steps taken to ensure methodological rigour of this

Delphi

study through optimising trustworthiness and validity.

Assessed according to Hill and Fowles (1975).

Consideration

Steps taken to address the issue

Clarity of questions: a
well-designed

questionnaire with
unambiguous statements

Questions were subject to refinement throughout their
development. The questionnaire statements were
piloted and non-distinguishing statements were
removed (Hicks, 2004).

Choice of respondents:
selection of panel
respondents for a Delphi

The selection of ‘informed individuals’ (McKenna, 1994)
was adopted and participants were given the option to
omit any responses in the 2" round if they were unsure

has an impact upon | of the answer. The opportunity to provide free-text
reliability. comments also allowed participants to express if they
had difficulty responding to a question.

Attrition: Delphi | To reduce attrition, informed consent was taken for
methodology is | both rounds at the beginning of the study. Data
associated  with  high | transcription, thematic analysis and piloting of the 2
attrition rates (Keeney, | round questionnaire took place over 6 weeks to
Hassan and McKenna, | maintain interest within the study.

2011).

Character of round one:
selection of the round one
statements can be based
upon initial data collection
or pre-selected responses
sent to participants.

The 1% round used qualitative interviews and focus
groups with a semi-structured series of questions. This
allowed participants to provide in-depth responses
without restrictions and to guide the discussions
themselves.

Administration of the
questionnaire: the Delphi
questionnaire is  self-
administered and
therefore response rates
can be low

The time between rounds was minimised to reduce
attrition. Email remainders were distributed to all
participants one week before the questionnaire closed
and again on the deadline day which resulted in extra
responses.

Research topic: not all
topics are suitable for a
consensus methodology
such as Delphi

Delphi is particularly beneficial in areas where little
empirical data exists (McKenna, 1994) meaning it was
considered appropriate for this field. The first round
allowed participants to guide the discussions and
therefore allowed generation of themes for 2" round.

Consensus: topics may
reach consensus due to
social desirability bias or
individuals feeling
pressurised to respond in
the same way as other
participants.

Round 2 data collection was anonymous and completed
by individual participants asynchronously, meaning the
responses of other participants could not be influenced.
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