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1 Research and the paramedic
 

Pauline Griffiths and Gail P. Mooney
 

Introduction
 The paramedic profession is at an exciting stage in its development. The origins of
the profession lie in learning by rote and protocol controlled practice dictated by other
professional groups. Ahead for the profession, if the challenge is taken, lies
autonomous professional paramedic practice. To function at this level of responsibility
and accountability paramedics need to be able to draw on research that has been
evaluated critically to inform their evidence based practice. The College of
Paramedics (CoP) (2008: 23) Curriculum Guidance and Competence Framework
specifies that: ‘The paramedic will be able to understand research methodology and
clinical audit and be reading relevant research and discussing with colleagues the
outcomes and conclusions’. Clinical judgements should be undertaken considering
the research evidence base and the application of relevant research findings that
complement the experiential (by doing) learning that clinical exposure has provided.
 Following the guidance of the CoP student paramedics and paramedics undertaking
higher education programmes will find that all curricula contain research appreciation
and the student's ability to critique research papers will be assessed. Furthermore,
within essays and other assignments it will be necessary to demonstrate
understanding of the research process and utilise informed discussion of published
research papers. This emphasis on research for the educational preparation of the
paramedic is so they can ‘use research evidence to design, improve and implement
effective paramedic practice’ (CoP 2008: 53) and thus to, importantly, improve patient
outcomes. Paramedics and paramedic students must develop an enduring curiosity
for knowledge and a commitment to the appraisal and development of paramedic
practice. This requires individual review of practice and, increasingly, consideration
and critique of what is accepted practice. The Paramedic Career Framework (CoP



2008) notes that involvement with research and development is a core element of
paramedics’ professional development towards a future where consultant paramedics
lead the profession's evolution (see Figure 1.1).
 Figure 1.1 Paramedic career frameworks: research and development (adapted from
College of Paramedics 2008: 20)
 

  

About this book
 This book seeks to give the paramedic student, and the registered paramedic who is
new to research, an introductory overview of key elements of research, providing
sufficient information and guidance to further reading so that the paramedic is
enabled to engage with research to inform and develop clinical practice. For
paramedics undertaking programmes at Master's level that require a research to be
undertaken, this book will give basic skills in developing and conducting a research
study that will then be complemented with more specific methodological reading. It
may be that the book will simply aid the inquiring paramedic, who is seeking to
research an aspect of their own practice, a clear overview of how to go about it.
 

What is research?
 When we use the term research we usually consider the systematic processes used
to investigate something that we know little or even nothing about. Usually the
knowledge generated will then contribute to an existing body of knowledge related to
that particular topic. During the course of this book you will be introduced to different
ways of collecting data (methods) and the philosophical underpinnings of these
methods (methodology). We consider someone actively involved in carrying out
research as being ‘research active’; however, all paramedics must be ‘research
minded’. To be research minded is to be seeking consciously to ask questions of
practice that can be answered by research. This can be through seeking out research
conducted by others either by reviewing published papers or consulting systematic
reviews of research studies often presented in guidelines such as those produced by



the National Institute for Health and Clinical Excellence (NICE) or the Joint Royal
Colleges Ambulance Liaison Committee (JRCALC).
 

What is a profession?
 The paramedic profession became a registered occupation in 2000 when paramedics
were required to register with the Council of Professions Supplementary to Medicine,
an organisation that became the Health Professions Council (HPC) (Donaghy 2008).
To move to full professional status certain criteria must be satisfied. Flexner's classic
1915 essay ‘Is social work a profession’ (Flexner 1915/2001) stated six criteria for a
profession:
 1. Professional activity is based on intellectual action along with personal

responsibility.
2. The practice of a profession is based on knowledge, not routine activities.
3. There is practical application rather than just theorising.
4. There are techniques that can be taught.
5. A profession is organised internally.
6. A profession is motivated by altruism, with members working in some
sense for the good of society.

 If you were to check Flexner's criteria and then estimate how many of them are
achieved by the paramedic profession currently, what would you answer? Within this
chapter we will consider the second criterion: the practice of a profession is based on
knowledge, not routine activities.
 

Development of the paramedic role
 The use of litters or horse-drawn carts to carry the ill or the dead was developed
during the Bonaparte Wars in 1793 to provide transport and treatment for the
wounded. This mode of transport was also used in the United Kingdom in the
nineteenth century by the police to transport patients in hand-litters and municipal
asylums had horse-drawn fever ambulances. Motor vehicles classified as
ambulances were used during the two World Wars (Claggs and Blaber 2008).
 By the 1960s the ambulance driver's role was to transfer patients between home
and hospital. Minimal training was received and requirements for the role were to be
able to drive, to be strong and, predominantly, to be a man. Over time it was realised
that basic emergency care could be provided by ambulance services and ambulance
drivers received rudimentary first aid training, but it still remained a low status and
semi-skilled job. The Millar Report (Ministry of Health 1966) recommended that
ambulance training should be delivered in a more consistent manner and required
that a minimal level of equipment be provided on ambulances. Despite this
development, preparation for ambulance personnel remained short and relied on a
training delivery rather than an educational approach (CoP 2008). This training
focussed on rote delivery, where learning is by routine or repetition, often without full
comprehension of the topic and with limited ability to transfer or to question learning.



This degree of inflexibility resulted in limited ability to respond to new demands facing
the service (Brady and Haddow (in press)). From the 1970s, changes in emergency
care provision especially improvements in advanced life support, including
defibrillation and resuscitation of severe trauma, gave ambulance personnel an
increasingly enhanced role resulting in the registered title of paramedic in 2000. The
learning approach remained, however, that of training rather than of education.
 The Institute of Health and Care Delivery (IHCD) ambulance technician training
developed from the Millar certified course to prepare ambulance technicians and
paramedics was the method of paramedic preparation prior to the entry of paramedic
education into higher education. These courses were short and involved much
learning ‘on the job’ whilst employed as a technician or a paramedic trainee. The
management of immediately life-threatening medical conditions and trauma
management were the major educational content of these programmes (Brady and
Haddow (in press)). It had become clear however that the ‘blue light’ high drama
aspect of the paramedic work experience had led the content of ambulance training
whereas the majority of calls are not in fact life threatening (CoP 2008). In Taking
Healthcare to the Patient: Transforming NHS Ambulance Services (DH 2005), (known
as the Bradley report), it was suggested that the paramedic should provide a wider
range of emergency and unscheduled care and should offer interventions to assist
patients to remain at home and so not require admission to hospital. Furthermore,
paramedics should be prepared educationally for their role within a higher education
setting using curricula guided by the CoP and developed and delivered in
partnerships with paramedic NHS Trusts. This new curriculum would prepare the
paramedic for developing roles and enhance adaptability. In High Quality Care for All
(Darzi 2008) a vision of appropriate care being delivered where needed was offered:
 Partnership working between the NHS, local authorities and social care partners

will help to improve people's health and wellbeing, by organising services around
patients, and not people around services. (Darzi 2008: 43)

 The paramedic profession is responding to the educational and the political
challenges to provide care centred on patient needs rather than the needs of the
organisation. The roles and responsibilities of ambulance and paramedic practitioners
have therefore broadened in response to developments in medical care, societal
change and political initiatives. The need for paramedics to be able to respond
effectively to this reality required a new approach to their educational development in
that learning must be a lifelong process and that on-going professional and personal
continuous development was essential. The Quality Assurance Agency (QAA)
benchmarks statements for paramedic practice note that:
 The development of the reflective practitioner with a commitment to continuing

professional development is fostered by developing a research ethic to contribute
to the research portfolio in order to enhance the scientific base of the profession,
improve patient care and optimise professional autonomy. (QAA 2004: 7)

 Professional autonomy carries a high expectation of professional accountability.
This requires that the professional be held responsible for any acts or omissions that



may cause the patient harm if that harm was due to the paramedic lacking knowledge
or skills that it would be reasonable to expect them to have.
 

Knowledge to inform paramedic practice
 Paramedic training and practice has been guided by the Joint Royal Colleges
Ambulance Liaison Committee (JRCALC) since 1989. JRCALC UK Ambulance
Service Clinical Practice guidelines are developed, or updated, on a five-year cycle
based on systematic reviews of the evidence and consensus agreement to provide
ambulance services with clear robust clinical guidance. These guidelines are drawn
up by a committee that comprises paramedic and other professional bodies, in
particular the medical Royal Colleges, with a three-yearly meeting hosted by the
Royal College of Anaesthetists in London (JRCALC 2011). Increasingly paramedics
are taking greater ownership of the knowledge base of their profession but this
knowledge remains medically dependent currently. The challenge for the paramedic
profession is to develop its own body of knowledge whilst drawing on other
professional knowledge as appropriate.
 
Future knowledge
 The paramedic practising in the twenty-first century has knowledge and skills that are
quite unrecognisable from the transporting function of the early ambulance driver. The
paramedic is required to exercise professional autonomy and deliver high level
interventions in difficult circumstances. The UK-wide modernisation agenda (DH
2005) notes that a common educational framework should be delivered within higher
education with its curriculum guided by the College of Paramedics/British Paramedic
Association (2008) and the QAA (2004). The evolving role of the paramedic is
reflected in the key changes to the CoP curriculum for paramedic registrant (CoP
2008) that notes that the paramedic should be skilled in:
  

 making appropriate referrals
  providing increased patient assessment
  undertaking enhanced history taking
  enhancing clinical decision making
  appreciating research and understanding research methodology.
 

  These abilities cannot be learnt by rote but rather by having a critical understanding
of the knowledge base of the paramedic profession, including learning from and in
practice and using skills of reflection to aid this process of continuous learning (Rolfe
et al. 2010).
 

Clinical decision making
 



Clinical decision making is a useful catch-all term to explain the practice of the health
professional. When confronted with a patient the clinician has to:
  

 assess the situation
  develop a working hypothesis or idea of just what the issue/problem is
  collect more information to confirm or disprove the initial impression
  put in place interventions
  evaluate the effectiveness of the interventions
  reassess if required.
 

  This problem solving approach is used by all health professionals (Higgs et al.
2008) including paramedics. The paramedic draws on past knowledge (theoretical
and experiential) and the expert paramedic can often surprise the student paramedic
by making what seems instant decisions even before all the assessment has been
completed. To act as an autonomous professional clinical decision maker the
paramedic must include best and current knowledge to inform their decisions: their
practice must be evidence based.
 

Paramedic research
 Paramedics have engaged in higher education since the 1990s as part of their post-
qualifying continuous personal and professional development, undertaking Honours
and Master's degrees and PhDs. However, the body of paramedic research
conducted and led by paramedics in the UK remains limited. One notable example of
a paramedic who has been involved in large numbers of funded research projects is
one of the chapter authors of this book, Malcolm Woollard. See Box 1.1. You will note
that this fairly recent study of paramedic practitioners has only one paramedic listed
as an author. A key challenge to the evolving and inspirational paramedic research
profile is to have more paramedics as leaders of such research projects.
 

The profession's regulator, the Health Professions Council (HPC), (2007:9) requires
that the registering paramedic should:



  
 recognise the value of research to the critical evaluation of practice
  be able to engage in evidence based practice, evaluate practice
  be aware of a range of research methodologies
  be able to demonstrate a logical and systematic approach to problem
solving
  be able to evaluate research and other evidence to inform their own practice
systematically and participate in audit procedures.
 

  This level of research expertise remains that of a ‘user’ rather than that of a ‘doer’
of research; however, as we noted earlier, the Career Framework envisaged by the
CoP sees paramedics engaging with and leading research. The readers of this book
will probably be the generation of paramedic researchers that take control over their
own profession, and the generation of that profession specific knowledge. Jones and
Jones (2009) suggest that with increasing numbers of paramedics undertaking
research proposals or small-scale research projects for their degrees this will lead to
more paramedics publishing their work and so enhance the professional standing of
the profession. This is to be commended.
 Jones and Jones (2009) further highlight the conundrum facing those who seek to
develop research undertaken by paramedics to inform paramedic practice in that, due
to paramedic science being a relatively new discipline in higher education, those who
often teach research to paramedics are not paramedics. Jones and Jones (2009:
467) suggest that: ‘This perhaps limits their ability to provide adequate example or
application of major research concepts to a practice situation which could be
understood by the pre-hospital specialist’.
 This concern can be countered by noting that higher education lecturers often
lecture to many professional health groups. Good teaching practice requires that
profession-specific research examples are utilised and that the students are guided to
discover the relevance to their practice. Jones and Jones's comments are, however,
pertinent and it is to be hoped that as paramedic research and education develops
there will be an increasing number of paramedics who will be teaching research in
higher education settings and who will also become leaders of research studies.
 

The research process: an overview
 The research process is a framework to help the researcher plan research in a logical
manner. Whereas it is often seen as a linear process, it certainly is not, often
requiring the researcher to revisit certain aspects of the process. Below is an
overview of the research process.
  

 The aim or problem – all researchers need to start off with an aim or
problem which they wish to investigate and find an answer to. A paramedic
for instance may notice a practice that seems illogical and wonder if it could
be done better.



  Ethical approval – all researchers must consider the ethical issues that the
study causes; in many cases ethical approval will need to be sought and
gained from local ethics committees before the study can be carried out.
  The literature review – this is an important part of the research process. The
researcher needs to review the literature to ascertain what research has
already been carried out. It may be that the researcher could replicate a
study, building on existing research findings. The literature may point the
researcher in another direction or it may identify ‘gaps’ in the literature –
areas where research has not yet been carried out. In some cases it may
highlight that there is no need to carry out the proposed research. From
critically reviewing the literature the researcher should be able to define the
studies aims or questions to be addressed.
  Research aim or questions – the researcher should clearly outline the aim
and objectives or research questions. The question will guide the
appropriate methodology for the study.
  The methodology and research design – the researcher will describe the
approach taken to undertake the study and whether a qualitative or
quantitative approach will be used or if using both describe a mixed
methodology. The researcher should choose the most appropriate research
approach to answer the study aim(s), question(s) or hypothesis.
  The sample should be determined – outlining who or what the sample is, the
size of the sample (which will also be determined by the approach taken),
how the sample will be approached, and how the researcher will gain access
to the sample.
  Data collection tool(s) – the methodological approach taken will determine
whether a questionnaire, interview, observations, experiment or other
approach will be used to collect the data.
  Pilot study – the pilot study is where the data collection tool and method of
collection is carried out on a small sample who will not be involved in the
main study. Researchers often make some changes to their data collection
tool following the pilot study.
  Data collection – the method used will determine how the data will be
collected. If the researcher is collecting qualitative data the researcher may
interview research participants. If the researcher is collecting quantitative
data they may use a questionnaire.
  Data analysis (or making sense of the data collected) – this stage of the
research process should not be underestimated in the timescale that it will
take to analysis the data and produce findings. If interviews have been used
to collect qualitative data the interviews will have to be transcribed prior to
analysis. Quantitative data will often be entered onto a spreadsheet.
Quantitative researchers often use a computer program called SPSS
(Statistical Package for the Social Sciences) to facilitate statistical analysis.
  Discussion and conclusions– the researcher will present the findings in a
format identifying common themes (qualitative) or making statistical



conclusions (quantitative) and relating findings to published literature. The
researcher will draw conclusions from their study's findings and will make
recommendations for practice, education and further research.
  Dissemination – this is a vital part of the research process. It is important
that the researcher communicates their findings of the study through
publications and/or presentations, locally and internationally.
 

  

Structure of this book
 In Chapter 2 the nature of different forms of knowing involved in paramedic practice
and the philosophical difference between qualitative and quantitative research
approaches are discussed. The evidence based nature of paramedic practice is
explored in Chapter 3. In Chapter 4 the key ethical considerations when undertaking
research are considered. The conduct of a literature review is discussed in Chapter 5.
In Chapters 6 and 7 an introduction to qualitative research is presented and Chapters
8 and 9 provide an introduction to quantitative research. In Chapter 10 advice on how
to research clinical practice and practical recommendations on how to write for
publication are offered. Chapter 11 completes the book and here future directions for
paramedic research are considered.
 Overall, this book provides an introduction to research and to the research process
and we hope that reading this book will act as a springboard for the reader's informed
use of research and to the conduct of research projects that shape paramedic
practice.
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2 Knowledge to underpin paramedic practice
 

Gary Rolfe
 

The nature of knowledge
 Imagine the following scenario: an ambulance crew of two paramedics were called to
attend a 30-year-old woman named Alice, known to them from previous visits. While
on the way to the job, the crew was informed by ambulance control that Alice was
discovered by her partner, having made cuts to both wrists, and it was he who had
made the call to the emergency services. They briefly discussed what they were likely
to find on arrival and decided which aspects of the job each of them would attend to.
When they arrived, the crew was greeted by Alice's partner, who explained that he
came home early from work to find her semi-conscious and bleeding profusely from
both wrists. They knew immediately that, unlike on their previous calls to this patient,
she had severed both radial arteries and appeared to be in shock. While one crew
member spoke with Alice's partner, the other quickly applied pressure to both wrists.
They then transferred her to the ambulance, where they set up an intravenous line.
On the journey to the hospital they spoke with Alice and her partner about the
incident, and by the time they had reached the accident and emergency (A&E)
department they had discovered that, in addition to cutting her wrists, Alice had also
taken an overdose of paracetamol. This information was conveyed to the senior
registrar on arrival at the A&E department, and the crew took a brief break to talk
about the case before their next call.
 Although this was a routine call for this experienced ambulance crew, the range of
different types of knowledge that they required in order to ensure a safe and effective
outcome was anything but simple. They already knew a great deal about the situation
they were being called to before they had even arrived. They knew Alice personally



from a number of previous calls from her for attempted suicide and self-harm; they
knew that she had made cuts to her wrists and they knew that, unlike on previous
occasions, it was not Alice herself who had informed the emergency services. They
had also anticipated certain other aspects of the situation such as the likely mental
state of Alice's partner and had agreed upon a strategy for dealing with it.
 Immediately upon arrival at Alice's flat they could see that the wounds were deep,
that Alice had already lost a great deal of blood, and that she was semi-conscious,
apparently from shock. They knew the procedures to be followed in such a case and
they knew how to implement them. They also correctly anticipated that her partner
was extremely distressed and they knew that he would need to be calmed down
before the trip to the hospital. They also knew that the more information they could
hand over on arrival at the A&E department, the better would be the prognosis for the
patient, and so they continued to talk with Alice and her partner during the journey to
hospital. They then took a little time to review the case and to think about what had
gone well and not so well, and to relax before their next job. They knew themselves
and each other well enough to be able to quickly put themselves back in the right
frame of mind to carry on with their work.
 If we think more closely about all the different types of knowledge that the
ambulance crew possessed and used before, during and after this call, we will see
that there was a great deal more involved in achieving a successful outcome than
simply recognising that the patient had cut her wrists and knowing the correct
procedure to implement. In fact, we can break down the wide variety of different kinds
of knowledge that the crew brought to the job into four types.
 
Knowing-that
 Firstly, they brought with them a huge fund of medical, anatomical, sociological and
psychological knowledge. This included knowledge about the anatomy and
physiology of the arm and its veins, arteries, nerves and ligaments, about the effects
of blood loss on the body and brain, about patterns of behaviour in suicide and self-
harm attempts, and about the psychological effects on the patient and on loved ones
of attempted suicide. For example, they knew that a severed artery would result in
significant blood loss and eventual death, they knew that the patient would lose
consciousness due to a lack of oxygen to the brain, they knew that a change in
Alice's usual pattern of self-harm attempts might have some significance (although
they did not know at this stage quite what it might signify), and they knew that the
impact of discovering Alice would probably have a psychological and even physical
effect on her partner (although they might not know precisely what form the effect
would take). Much of this knowledge is freely available in textbooks and research
papers, and would have been acquired by the ambulance crew mostly through a
combination of reading and attending lectures. This type of knowledge, which we will
refer to here as knowing-that, is also sometimes called theoretical knowledge or
propositional knowledge, since it is largely generalisable and can be expressed in
words in the form of propositions or statements about the world.
 



Knowing-how
 Secondly, the crew brought with them a fund of practical know-how. This included
knowing how to apply pressure to a bleeding wound, knowing how to set up a drip,
knowing how to calm down a distressed relative and knowing how to gain the trust of
Alice and her partner in order to encourage them to talk about the incident. Some of
this knowledge, including most of the first aid and medical procedures, would have
been learnt in the classroom or in a simulated practice setting, but some, such as
knowing how to calm people down and knowing how to gain their trust, would have
been accumulated over time from previous practice situations.
 
Knowing-why
 In straightforward and routine cases, it is often sufficient to know the general theory of
what to do and the standard procedures for how to do it. However, most practitioners
will sooner or later come across a case that is not routine and for which the general
procedure does not work. For example, whereas the procedure for staunching heavy
blood flow is compression to the site of the wound, there will be some cases where,
for a variety of reasons, compression will be neither desirable nor practical. In some
of these cases there might well be alternative procedures, but there will always be
unique one-off cases where there is no written protocol and no relevant prior
experience to draw upon. In such cases, the practitioner must think on-the-spot and
come up with a unique solution to meet the needs of the unique situation, and this
demands not only knowing that a certain procedure is usually followed and knowing
how to implement the procedure, but also knowing why it is followed. It is only by
understanding why, for example, a tourniquet is not usually applied to prevent
bleeding that the practitioner might safely and effectively apply one in exceptional
circumstances. A practitioner who has merely been trained in the ‘correct’ procedure
without any understanding of why it is correct will not have the resources to try
something different when the correct procedure cannot be employed.
 
Knowing-who
 We can see from the above example that the paramedics knew not only what to do,
why it was the right thing to do, and how to do it, but they also had some limited
knowledge of who they were doing it to. In this case they had the rare advantage of
having had previous contact with the patient, although most crews on most jobs will
arrive with some rudimentary social and demographic knowledge of the person they
are dealing with, if only their gender and approximate age. Furthermore, unless the
patient is unconscious, there is generally an opportunity to acquire more knowledge
about the patient by talking to them during treatment and en route to hospital. It is
also important that practitioners know themselves and each other and how they are
likely to respond to and cope with the stressful and often distressing situations that
they will be encountering on a regular basis.
 Although this knowing-who might appear to be ‘soft’ knowledge compared to the
more technical knowing-that, knowing-how and knowing-why, it is worth recalling that,



in the above example, the knowing-who was of crucial importance. It was through
getting to know Alice as a person that the crew was able to recognise that this
particular suicide attempt was different from previous ones made by the same patient,
which in turn led the crew to the discovery that she had also taken a paracetamol
overdose. Arguably, then, a purely technical intervention might have saved the life of
the patient in the short term, only for her to die of liver failure two or three days later.
See Table 2.1.
 Table 2.1 Summary of ways of knowing
  
Knowing-
that

Theoretical knowledge found in books and research journals that can be
widely applied to different situations

Knowing-
how

Practical knowledge gained from training sessions and also from past
experience

Knowing-
why

A deeper understanding of a situation that allows practitioners to work
outside of standard procedures

Knowing-
who

Personal knowledge of other people and ourselves that enables
practitioners to apply general knowing-that and knowing-how to specific
and unique cases

 

Knowledge and practice
 Although these four types of knowledge have been presented and discussed
separately, they are usually applied in parallel or alternated in quick succession in
real-life clinical situations. For example, the potentially life-saving disclosure by Alice
that she had taken an overdose came about as the result of the application of all four
types of knowledge. The paramedic used his knowing-who about Alice, gained from
his previous acquaintance with her, to recognise that this suicide attempt did not
follow the usual pattern of her calling the emergency services following superficial
cuts to her wrist. This led him to the hypothesis that she might this time be more
serious in her intent. He used his knowing-that to draw on theories of suicide taught
to him during his pre- or post-registration educational programmes which suggest that
more than one method is often used in serious attempts, and his theoretical
knowledge from reading a textbook that the effects of paracetamol overdose are often
not noticeable for up to 24 hours. He used his knowing-how to gain the trust of Alice
through counselling techniques that he had learned at a workshop and which he had
refined and modified through previous experience. As this was not a standard
counselling setting, he used his theoretical knowing-why to modify his counselling
interventions to suit the situation, which enabled Alice to feel safe enough to disclose
to him that she had taken an overdose. Perhaps most importantly, he used his
insights about his own psychology, his knowing-who he was as a person, to ensure
that his own negative feelings about what he sometimes referred to as ‘time wasters’
did not cause him to dismiss this suicide attempt as superficial. What therefore
appeared to the casual observer to be a simple and straightforward chat in the back



of an ambulance actually entailed the application of a great deal of specialised and
detailed knowledge about the theory and practice of paramedic science.
 

How practice knowledge is generated
 Having explored the kinds of knowledge required for safe and effective practice, we
will now turn our attention to how this knowledge is generated. As we shall see, some
practice knowledge seems to require little or no effort on our part, some comes about
through thinking and experimenting during practice itself, and some is generated
systematically through research projects. See Table 2.2.
 Table 2.2 Sources of knowledge for practice
  
Intuitive
knowing

Knowing the right thing to do without fully realising how or why you
know it. Intuitive knowing can be acquired unconsciously or through
reflecting-on-action

Knowing-
in-practice

Gaining an understanding of practice whilst it is happening. Knowing-in-
practice can be acquired through reflection-in-action or more formally
through small-scale action research

Research-
based
knowledge

Knowledge from formal research projects that involve systematic and
rigorous inquiry

 

Intuitive knowing
 Some knowing-how and knowing-who is acquired naturally and without conscious
thought by practitioners themselves simply through repeating an experience many
times. For example, the knowledge of how to talk to distressed patients is often
accumulated and refined over time without any formal training. Similarly, many
experienced practitioners report that they can recognise certain medical problems
straight away without any conscious thought or consideration. Dreyfus and Dreyfus
(1986) regarded this ability to just know certain things without having to think about
them as the defining characteristic of expert practice, and claimed that the expert
practitioner is unconsciously matching certain features of the present situation with
similar features of situations that had been encountered and successfully resolved in
the past. Dreyfus and Dreyfus claimed that this ‘pattern matching’ was an intuitive
process that did not follow any rules and could not be expressed in words. As they
pointed out:
 In reality, a patient is viewed by the experienced doctor as a unique case and

treated on the basis of intuitively perceived similarity with situations previously
encountered. That kind of wisdom, unfortunately, cannot be shared and thereby
made the basis of a doctor's rational decision. (Dreyfus and Dreyfus 1986: 200)

 Thus, when asked why she responded in the way she did to a distressed patient,
the expert paramedic would often not be able to say, nor would she be able to pass



on this tacit knowledge to colleagues and students.
 Although Dreyfus and Dreyfus described this form of expert knowing as
‘understanding without a rationale’, Schön (1983) believed that at least some aspects
of it could be articulated and understood through a process of reflection on action that
involved the practitioner consciously thinking back about how her clinical decisions
were made. In this way, not only could the rationale for the decisions be explored and
examined, but theories could be constructed in order to make sense of what
appeared at the time as intuitive or spontaneous action. For example, if the
practitioner was asked to reflect in a systematic way on what she was thinking and
feeling whilst counselling a distressed patient, Schön believed that in some situations
the practitioner would be able to explain and pass on her rationale in the form of
knowledge and theory. In other words, he suggested that reflection on action enables
practitioners to generate and describe knowing-that and knowing-why to explain their
tacit knowing-how and knowing-who.
 
Knowing-in-practice
 More importantly, however, Schön believed that it is possible to generate practice
knowledge by reflecting during rather than after practice. Even while they are
practising, practitioners are able to ask themselves questions such as:
  

 What features do I notice when I recognise this thing?
  What are the criteria by which I make this judgement?
  What procedures am I enacting when I perform this skill?
  How am I framing the problem that I am trying to solve?
 

  (Schön 1983: 50)
 Schön referred to this ability to ‘turn thought back on action’ as reflection in action
and described it as a form of on-the-spot experimenting, such that ‘when someone
reflects-in-action he becomes a researcher in the practice context’ (Schön 1983).
Schön was therefore suggesting that, in certain situations, practice can be a form of
research. Other writers have referred to this as action research or practitioner
research, that is, research conducted by practitioners themselves as part of their
practice (Fox et al. 2007).
 Practitioner research of the kind described by Schön and others is an important and
valuable way of generating knowledge from practice. However, the knowledge it
produces is somewhat restricted; it is useful for understanding and resolving the
problem that the practitioner is facing at the time, but it has limited usefulness for
practice as a whole. For example, the paramedic in our earlier example was able to
build up a store of knowing-who Alice was as a person that added to his knowing-why
her suicide attempt might this time be more serious, which in turn led eventually to his
knowing-that she had also taken an overdose of paracetamol. Whilst this knowledge
might have been life-saving in this particular situation, it would be of little use either to
that particular practitioner or to others in future situations with different patients.



 
Research based knowledge
 It is now widely accepted that best practice needs to be based on evidence from
formal research projects (Aveyard and Sharp 2009). In its simplest form, practice
research can be defined as ‘the systematic and rigorous process of inquiry which
aims to … contribute to a scientific body of knowledge’ (Bowling 2009: 16). Most
definitions of research emphasise that the findings should be generalisable to other
settings and populations, and whilst the intuitive knowing as described by Dreyfus
and Dreyfus and the knowing-in-practice as described by Schön are both important to
paramedic practice, neither can be described as research based according to this
definition. Intuitive knowledge is not derived from a ‘systematic and rigorous process
of inquiry’, and whilst the methods used to generate knowing-in-practice might, in
some cases, be described as systematic, we have seen that the outcome does not
‘contribute to a scientific body of knowledge’ that can be employed by other
practitioners and generalised to other situations. The focus of the remainder of this
chapter is therefore on more formal and structured research projects.
 

Qualitative and quantitative paradigms
 We have seen that paramedic practice requires a wide variety of different types of
knowing, ranging from general scientific theories to very personal knowledge about
ourselves and our individual patients. Paramedic practice research therefore employs
a wide range of methods and methodologies from a variety of different academic and
practice disciplines.
 The different methods and methodologies employed in practice research are often
categorised as either qualitative or quantitative depending on whether the data they
generate takes the form of words or numbers. However, the common feature of all of
these research methods and methodologies is, as the above definition suggests, an
emphasis on a systematic and rigorous process. Most researchers believe that it is
only through rigorously adhering to particular methods that the validity and reliability
of the findings can be ensured.
 The qualitative methods employed in paramedic research mostly derive from
anthropology and other social sciences, and include structured and unstructured
interviews and participant and non-participant observations. Other qualitative
methods such as autobiographical and reflective writing originate in the disciplines of
philosophy and literature, whilst some of the more participative methods such as
cooperative inquiry and action research are taken from practice disciplines such as
education and nursing. The quantitative methods of data collection employed in
paramedic research are drawn mainly from the disciplines of sociology and
psychology, and include tick-box survey questionnaires, some forms of non-
participant observation and numerical attitude and opinion scales. All of these
methods will be discussed in more detail later in the book. More recently, and partly in
response to the evidence based practice movement (see Chapter 3), experimental
research has gained in prominence. As we shall see in later chapters, experimental



methods such as the randomised controlled trial have been adapted from their origins
in agricultural and medical research to provide a methodology for demonstrating
causal relationships and for making direct statistical comparisons between different
treatments. See Table 2.3.
 Table 2.3 Types of research
  
Approach Some typical methods and methodologies

Qualitative Structured interviews 
Unstructured interviews 
Participant observation 
Non-participant observation 
Autobiographical writing 
Reflective writing 
Action research

Quantitative Tick-box questionnaires 
Attitude and opinion scales 
Randomised controlled trials

 

How do you choose which method to use?
 To some extent the choice of a qualitative or quantitative method would depend on
the research question being asked. If we want to know the quantity of patients seen
by the ambulance service last year we will almost certainly use a quantitative method,
whereas if we want to know what the patients thought about the quality of the service
we are more likely to employ a qualitative method.
 In some cases, however, the choice between a qualitative and a quantitative
approach is not quite so straightforward. For example, we could discover patients’
opinions of the ambulance service either by asking them to describe it to us in their
own words or by asking them to rate it on a scale from one to ten. Each approach will
provide us with data about the quality of the service, but the former uses a qualitative
method and the latter uses a quantitative method. In this case, our choice of method
will be based not only on the research question but also on the type of knowledge
that we wish to generate. For example, if we are interested in knowing-that the
service is meeting the expectations of the patients, we might ask them to rate it
numerically from one to ten. We can then show on a graph which aspects of the
service are performing well and which sections of the population are happy with it. If,
on the other hand, we are interested in knowing-why certain aspects of the service
are not meeting the expectations of the population, we might ask patients to describe
the service in their own words. Sometimes we might want both types of information:
often we would begin by wishing to know that something was or was not the case and
then move on to discover why it might be so. This might require a combination of
quantitative and qualitative approaches known as mixed-methods or multi-method
research.
 



Philosophical underpinnings
 Whilst some researchers see a multi-methods strategy as a practical commonsense
way of producing broad and varied knowledge for practice (Cresswell and Plano-
Clark 2010), others believe that qualitative and quantitative approaches are
fundamentally different and should not be used together in the same study. For these
researchers, the terms ‘qualitative’ and ‘quantitative’ do not merely describe data
collection methods, but are shorthand terms for two different philosophies about the
nature of knowledge (epistemology) and even the nature of reality (ontology).
 
Realism – what you see is what you get
 The philosophy on which quantitative research is based is usually known as realism.
In simple terms, realists believe that ‘what you see is what you get’, that the external
world is directly present to us and that, under normal circumstances, we all have
more or less undistorted access to reality. When I look at a tree, I see more or less
what you see when you look at the same tree, and we are in more or less total
agreement about what it is we are both looking at. That is not to say that we are not
sometimes fooled by illusions, delusions and hallucinations, but rather that we accept
that, behind the illusion, there is a real tree that we are all able to perceive in much
the same way.
 For realists, the purpose of research is to provide us with clear and undistorted
access to the real world so that we can measure, categorise and record it. Our tools
for gaining access to the reality or the truth of the world are our five senses, and the
purpose of empirical scientific research is to provide us with a method for observing
the world in as clear and undistorted a way as possible. The scientific method
therefore attempts to minimise internal distortion by insisting on an objective,
controlled and detached stance on the part of the researcher, and minimises external
distortion by careful selection of the research subjects, by ensuring that the data
collection tools measure consistently and accurately what they were designed to
measure, and by minimising the influence and impact of the research on the research
setting and subjects. For this reason, the accuracy and precision of numerical data is
usually preferred to words, which are more open to subjective interpretation by the
researcher.
 
Constructionism – what you see is what you have been
taught to see
 Whilst the realist claim that there is a ‘real world’ directly available to our senses
might appear little more than common sense, constructionism disputes this
straightforward view of the world and our knowledge of it. Constructionists believe
that we can have no immediate and direct access to the real world, but that all of our
perceptions are socially constructed. A newborn baby would therefore not see a tree
at all, but would perceive a shifting pattern of green and brown that would be
indistinguishable from the background and from the objects around it. A tree only
becomes a distinct object in its own right when the child is taught what a tree is.



Similarly, whereas a botanist might see a mature horse chestnut, a child would only
see a generic tree, or possibly a source of conkers. We always perceive the world
through one or more social or theoretical lens, so that, as the poet and artist William
Blake ([1793] 2010) put it, ‘A fool sees not the same tree that a wise man sees’.
 Unlike the realists, who regard the purpose of research as providing undistorted
access to reality, the constructionists consider this to be a more or less impossible
task. There is, of course, a real physical world ‘out there’, but all our knowledge of it is
subjective, which is to say, the very act of perceiving the world introduces the social,
cultural and personal bias of the person who is making the observation. The
quantitative research paradigm, where data are represented as numbers, might give
the illusion of producing objective scientific knowledge, but presenting the attitudes or
opinions of people in numerical form is no less of a distorted and subjective
interpretation of what they ‘really’ think than it would be to ask them to describe their
opinions qualitatively in their own words. Thus, whereas the task of the realist
researcher is to ensure objectivity by keeping separate the views, opinions and
interventions of researcher from what is being researched, the constructionist
researcher recognises that the researcher and the researched are intimately
connected even before the research study has commenced. Objectivity is impossible,
and the very best that the constructionist can do is to recognise, monitor and
document their own involvement and influence on the production of the data.
 As a rough guide, most quantitative researchers subscribe (sometimes without
realising it) to realism, although a growing number are describing themselves as
critical realists, a philosophical position midway between realism and constructionism.
On the other hand, most qualitative researchers tend to hold views more in line with
constructionism, although the degree to which they accept or reject objectivity varies
from one methodology to another. For example, some phenomenologists try to
‘bracket’ their own subjective preconceptions in order to be as objective as possible,
whereas other schools of phenomenology encourage and celebrate the subjectivity of
the researcher, arguing that it is an essential part of the research process. Other
qualitative researchers, usually known as action researchers, abandon completely the
distinction between research and practice and aim to bring about changes to practice
as part of the process of doing research (Coghlan and Brannick 2010). This approach
is in complete opposition to the traditional scientific research approach, where the
researcher goes to great pains to avoid exerting any influence whatsoever on what or
who is being observed or measured.
 
Inductivism – building a theory
 The other main point of philosophical difference between qualitative and quantitative
researchers concerns how they develop knowledge into a theory. Almost all
qualitative researchers and some quantitative researchers adopt the method of
inductivism, whereby they build theories from the ground up by accumulating a
number of individual facts until enough is known about the subject to confidently base
practice on it. For example, if a researcher wished to test the safety of a particular
paramedic intervention, she might observe a number of instances of the intervention
until she considered that she had accumulated enough cases to demonstrate that it



was safe. In qualitative research, the exact number of observations required is not
usually fixed in advanced, and observations would continue until data saturation has
been reached, that is, until no new information is emerging. In quantitative research,
the ‘sample size’ is often set in advance, either pragmatically or through a statistical
calculation.
 
Hypothetico-deductivism – demolishing a theory
 However, there is a fundamental flaw in inductive reasoning, since however many
cases of safe interventions we might accumulate, it would take only a single
observation of an unsafe intervention to destroy our theory. Taken to its logical
conclusion, this ‘problem of induction’ (see, for example, Cardinal et al. 2004: 66)
means that we can never be sure of anything, which prompted the philosopher Karl
Popper (2002) to suggest an alternative to inductivism known as hypothetico-
deductivism. Whereas inductive research gradually builds a theory that fits with the
data that is being accumulated, hypothetico-deductive research proposes a tentative
theory (sometimes called a hypothesis) at the outset of the study and then sets out to
test whether it is likely to be true. We have seen that a theory can never conclusively
be proved to be true, regardless of how much positive data we accumulate, but that a
single piece of negative data can disprove it. We can never prove that a particular
paramedic intervention is safe, regardless of how many safe interventions we
witness, but we can disprove the theory that it is safe by finding a single instance
where it was found to be unsafe.
 The aim of hypothetico-deductivism is therefore to attempt to disprove theories by
deliberately setting out to find negative instances. In the language of research, this
entails deriving a null hypothesis from the theory, that is, to state the very opposite of
what we hope our research will achieve. In the above example, the null hypothesis
would be that the intervention is unsafe, and the research project would entail trying
to disprove this null hypothesis by setting up as many potentially unsafe situations as
possible. If, after we have subjected our intervention to the most extreme tests
possible, we have not witnessed any examples of unsafe practice, we have good
reason to reject our null hypothesis and consider the intervention to be safe. We still
cannot be certain that it is safe, but we now have a great deal more confidence in it
after our extreme testing than we would have done had it been subjected to an
inductive research study that merely collected in a naturalistic way whatever data
happened to come along. This approach of setting up controlled artificial situations for
research rather than simply observing the world in its natural state is called
experimentation, which will be discussed in much greater detail in later chapters.
 

Core elements of research studies
 

Literature reviews
 Regardless of whether the study employs qualitative or quantitative methods of data
collection, whether it is inductive or deductive, and whether it uses an experimental or



a naturalistic design, the research process follows a relatively standard format. Most
studies begin with a broad research aim or question that is refined and focussed by
reviewing the existing relevant literature. The literature review fulfils the dual purpose
firstly of identifying what has already been explored and achieved in the particular
field and secondly of identifying where gaps in knowledge might exist that would
warrant further study. It could be that, as a result of the literature review, we discover
that our particular study has already been carried out, in which case the research
question will need to be modified or even abandoned. On the other hand, the review
might reveal that little or nothing has been achieved in relation to the research
question, which could open up the opportunity for an entire programme of research. It
is important that the review of the literature takes a critical perspective, since even if
research has already been conducted in similar areas to our own, it is possible that its
scope is limited or even that it is methodologically flawed.
 
Reasons for conducting a literature review
  

 to identify what has already been written on the topic
  to see whether similar studies have already been conducted
  to critically evaluate the usefulness, relevance and scientific merit of
previous studies
  to identify gaps in the literature which a new study might fill
  to identify research tools and methods which have proved effective in the
past.
 

  
Study design
 Following the literature review, we are now in a position to focus our research aim or
question and to develop from it a number of specific objectives or null hypotheses.
We might already have decided on our research methodology and data collection
methods, but it is more usual to select the most appropriate methodology to suit our
question and to choose a method compatible with our methodology. For this reason,
most research studies include a short section on the research methodology, including
a rationale for why it was chosen, a brief outline of the philosophical position and a
discussion about the ethical issues that it raises and how they are to be addressed.
This is usually followed by a detailed description of the methods of sample selection,
data collection and data analysis. It is very important that research studies go into a
great deal of detail about how the study was conducted, since a rigorous adherence
to the correct methodological procedures is important in the generation of valid and
reliable research findings.
 
Findings
 Having reviewed the relevant literature and discussed how we designed the study
and collected the data, the next stage is to report on the findings. If we are conducting



a quantitative study, the findings section will include statistical tables and usually a
visual representation of the numerical data in the form of charts or graphs. If our
study is qualitative, the findings section will include verbatim extracts from our
transcripts. As well as presenting our findings, this section will usually explain and
expand on our data and tentatively begin to discuss its relevance.
 
Discussion
 This discussion is continued and elaborated upon in the next stage of the research
process, where our findings are related back to our research question and to the
wider literature. Questions to be addressed in this discussion section include:
  

 Did we find what we expected to find?
  Do our findings agree with or contradict the existing literature?
  Have we answered our research questions?
 

  The discussion section might also include a critical reflection on our study to identify
any limitations or omissions by posing questions such as:
  

 Did the design and conduct of our study limit its reliability and validity in any
way?
  Was the chosen design the best or most appropriate to answer the research
question?
  Was the study conducted in a way that produced valid and reliable findings?
 

  Finally, it is usual to make recommendations both for practice and for further
research.
 

Critiquing research
 Knowledge comes in many forms and from many sources, and we have seen that
scientific research is a particularly important source of knowledge for practice.
However, the development of a discipline such as paramedic science requires more
than simply the accumulation of more and more published research studies; all
aspects of knowledge generation must be subject to critical analysis and judgement,
an activity usually referred to as critique. Academic critique takes place on a number
of levels (Rolfe 2008) as compiled in Table 2.4.
 Table 2.4 Academic critiques
  
Critique of
individual
research
studies

Focussed on whether a suitable and accepted methodology and
method has been used, and the extent to which the rules of that
particular methodology have been rigorously followed. The aim of



this form of critique is to establish the validity and reliability of the
study

Critique of
methods and
methodologies

Focussed on the suitability of the method and/or methodology for
answering the research question

Critique of
research
paradigm

Focussed on whether the qualitative or quantitative paradigm is best
suited for doing research within a particular discipline or field of
practice

 

Conclusion
 Even if paramedic practitioners are not directly involved in research projects, it is
important for them to be able to read, understand and make critical judgements about
the way that studies are conducted and the conclusions drawn from them. Evidence
based practice demands that practitioners should review the scientific merit of
research findings before applying them to practice, and this entails being able to
understand the scientific and philosophical basis of different research methods and
methodologies at a fairly sophisticated level. The following chapter will continue with
the theme of evidence based practice and later chapters will consider qualitative and
quantitative research methodologies in greater detail.
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3 Evidence based practice in paramedic
practice
 

Megan Rosser
 

Introduction
 As discussed in Chapter 2, the paramedic practitioner uses a variety of sources of
knowledge but increasingly the paramedic is required to deliver care that has a sound
evidence base. The phrase evidence based practice (EBP) or variations on that
phrase have become increasingly commonplace in healthcare since the early 1990s.
A number of government documents and policy drivers in the 1990s (DH 1998) raised
the profile of evidence based practice in order to deliver high quality equitable and
prompt care to patients that was also effective and efficient. The push behind this
approach was to encourage practitioners to question their practice rather than
continue to provide care that may have been provided for years without scrutiny or
analysis. All practitioners, including paramedics, were encouraged to incorporate
relevant, quality research findings into their practice rather than rely on anecdotal
evidence.
 The purpose of this chapter is to introduce you to the principles of evidence based
practice and to enable you to apply these principles to paramedic practice.
 

Definitions of evidence based practice
 Initially the concepts of evidence based practice were most closely applied to
medicine, hence one of the earliest and most familiar definitions relates to medicine.
Sackett et al. defined evidence based medicine as:
 The conscientious, explicit and judicious use of current best evidence in making

decisions about the care of the individual patient. It means integrating individual



clinical expertise with the best available external clinical evidence from
systematic research. (Sackett et al. 1996: 71)

 Since then the principles of evidence based practice have been adopted by many of
the health professions and it is fair to say that evidence based practice is ‘the
integration of best research evidence with clinical experience and patient values’
(Sackett et al. 2000: 1). The component parts of this definition will be considered in
greater depth later on in the chapter.
 

Benefits of evidence based practice
 The benefits of evidence based practice are basically that for the patient there would
be less time wasted on inappropriate or ineffectual treatments with an enhanced
consistency in care.
 It was anticipated that the new approach to healthcare would elicit a greater
understanding for patients of their investigations and treatments and this superior
comprehension would promote increased confidence in both practitioners and the
health system as a whole. From the practitioner's perspective it was suggested that
through determining and incorporating the evidence they would be involved in
identifying the most appropriate and effective care for their patients, which could then
be audited. This active involvement would in turn enable practitioners to justify any
changes to patient care that they felt necessary, thus strengthening professional
accountability. It is important to remember that as a paramedic you are accountable
for your actions (HPC 2008). Therefore it is important that you are aware of what
constitutes best practice and how to implement it in your clinical work.
 
Evidence and quality
 It was believed that implementation of evidence, in whatever appropriate form, would
lead to a reduction in variation in health services through increasingly consistent
decision making. A clear evidence base would also lend itself to the use of clearer
quality measures such as audit, research, and quality assurance and enhancement,
which would in turn strengthen the evidence base further, driving equitable and cost
effective healthcare. All of these activities lead to further professionalisation of
paramedic practice (Woollard 2009), hence appropriate implementation of evidence
based practice can only serve to carry paramedic practice forward.
 

The origins and purpose of clinical governance
and evidence based practice
 The concept of clinical governance was introduced to the National Health Service
(DH 1997) to enhance the management and monitoring of the quality of clinical care:
evidence based practice being an integral part of the quality framework of clinical
governance. Clinical governance required that care delivery be based on sound



evidence that had proven to be effective clinically and also challenged practitioners to
identify and improve poor practice.
 Clinical governance brought ownership of the quality assurance activities into the
NHS, thus quality became everyone's responsibility at individual, team and
organisational levels. There are both professional and educational expectations that
paramedics will incorporate the principles of clinical governance in their daily practice
(QAA 2004; CoP 2008; Woollard 2009). Clinical governance comprises a number of
key concepts and processes including (Sale 2005):
  

 patient and public involvement
  risk management
  clinical audit
  staffing and staff management
  education, training and continuing personal and professional development
  clinical effectiveness and use of clinical information to inform practice.
 

  Evidence based practice is an integral part of clinical effectiveness which aims to
ensure that practitioners do the right thing, in the right way and at the right time to the
right patient (Royal College of Nursing 1996). This definition is applicable to all
practitioners across the wide variety of healthcare settings. The combination of sound
research knowledge, mature clinical decision making and involvement of the patient
in the decision wherever possible will ensure that the ‘rights’ are achieved.
 Development and continued refinement of the evidence base are informed by the
National Institute for Health and Clinical Excellence (NICE) and National Service
Frameworks (NSFs). NICE is the independent organisation responsible for providing
national guidance on the promotion of good health and the prevention and treatment
of ill health (NICE 2009). NSFs are used to promote national standards and
guidelines wherever appropriate. Evidence from both sources can be seen to
influence paramedic practice as highlighted in Table 3.1.
 Table 3.1 Examples of clinical guidelines relevant to paramedic practice
  
Document Relevance to paramedic practice



Document Relevance to paramedic practice

NSF for Coronary Heart Disease (DH 2000) Recommendations for:
 

 multi-professional plans of
management of people with
suspected acute
myocardial infarction
  minimal time lapse for
thrombolysis
  an agreed service-wide
protocol for the
management of suspected
acute myocardial infarction
 

  Guidelines for Triage, Assessment,
Investigation and Early Management of Head
Injury in Infants, Children and Adults (NICE
2007)

Recommendations for:
 

 collaborative planning for
transfer of patients from
hospital to neuro-centre
  ambulance crews to be fully
trained in use of Glasgow
Coma Scale for adults and
children
  ambulance crews to be
trained in the detection of
non-accidental injuries
 

   The purpose of clinical governance and related activities such as evidence based
practice is to deliver the best quality of care that is possible within healthcare systems
and organisations. Therefore evidence based practice should underpin all healthcare
interventions including paramedic practice (QAA 2004). Using an evidence base
makes it easier to include current best research evidence in healthcare decisions in
order to promote clinical effectiveness.
 

The components of evidence based practice
 The provision of high quality professional paramedic care is dependent upon up-to-
date clinical knowledge and expertise (Clark 2006), both of which are vital
components of evidence based practice. Changes in demographics, healthcare
advances and technologies in the face of increasingly limited resources have
necessitated a more rationalistic approach to care. It has become increasingly
important to provide care that not only incorporates the best research evidence but is
also clinically and financially effective, and takes into account patients’ and



professionals’ expectations. The combinations of factors which contribute to evidence
based practice are: research; clinical expertise; patient preference; and resources as
shown in Figure 3.1.
 Figure 3.1 The components of evidence based practice
 

 

Research
 Clinically relevant research that has been undertaken using sound methodology is
accepted by most as the best evidence to guide practice (Sackett et al. 2000). It is fair
to say however that robust evidence is not easily available for all aspects of
paramedic practice and the time it will take for the profession to develop a strong
evidence base may be considerable. It is suggested by Campeau (2008) that
because paramedic science lacks the history of a professional presence such as
medicine and the occupational research base of nursing it is therefore often thought
of as a profession with a hybrid of knowledge and skills taken from other pre-
established occupations. In order to establish their true professional identity
paramedics need to develop their own research base, in the face of constantly
changing practice. A number of research priorities for paramedics have been
identified (Snooks et al. 2009), the main priority being the development of more
relevant and meaningful performance measures other than response time, currently
the single standard against which quality of the ambulance service is judged.
 Whilst the paramedic profession strives to establish its own research and evidence
base it is necessary for paramedics to use the best available evidence and Muir-Gray
(1997) has attempted to aid that assessment of the strength of various types of
evidence through the production of a hierarchy of evidence (see Table 3.2) which still
stands today. The application of critical appraisal skills (Chapter 5) is vital for
paramedics trying to discriminate between research evidence of varying calibres.
Without these skills it is impossible to determine the quality of research evidence at
any level of the hierarchy and findings from poor quality research may unwittingly be
applied to paramedic practice with less favourable outcomes for the patient or the
paramedic. This hierarchy of evidence, although well established, is not totally
accepted by all practitioners as there is a sense that it excludes aspects of evidence
drawn from clinical experience or some qualitative studies. This exclusion is felt by
some to perpetuate the dominance of medicine and pharmacological interventions



above other healthcare professionals and their practices (Sale 2005). This domination
is believed by some to prohibit the inclusion of intuitive knowledge (discussed in
Chapter 2) which is much harder to explore, articulate or prove.
 Table 3.2 Hierarchy of evidence (Muir-Gray 1997: 61)
  
Strong evidence from at least one systematic review of multiple, well-designed
randomised controlled trials (RCT)
Strong evidence from at least one properly designed RCT of appropriate size
Evidence from well-designed trials without randomisation, single group pre-post,
cohort, time series or matched case control studies
Evidence from well-designed non-experimental studies from more than one centre
or research group
Opinions of respected authorities, based clinical evidence, descriptive studies or
reports of expert committees
 

Clinical opinion and expertise
 In order to achieve best outcomes research, wherever studies sit within the hierarchy,
this knowledge needs to be combined with clinical expertise in order to make an
informed decision about the appropriateness of any intervention. Many critics of the
evidence based practice movement argue that it curtails individual clinical judgement.
McSherry et al. (2002) however suggest that when incorporated correctly professional
opinion is an integral part of evidence based practice. Evidence cannot replace
clinical judgement; rather, when applied appropriately it can enhance that judgement.
Equally, clinical judgement is required in order to appraise the research and to
determine its relevance and weight in relation to individual cases. Paramedics make
clinical judgements as part of their daily practice and they are encouraged to
acknowledge that research knowledge has limitations and professional judgement is
paramount, at the same time recognising their own limitations and practice within
those (QAA 2004).
 Clinical expertise and opinion are increasingly important in paramedic practice with
the evolution of the advanced paramedic practitioner (APP) role. There is a
recognised need for these practitioners to make sound judgements when faced with
extra-ordinary clinical situations. It is acknowledged that paramedics’ clinical decision
making about best and most appropriate treatment is complex and multi-faceted
(Porter et al. 2007). Paramedics need to be able to work with their patients in order to
find practical and often unique solutions to the problems they encounter in practice.
This is in part achieved by their required ability to appraise the available evidence in
an attempt to determine the potential effects of their interventions or omissions of
care in order to make their professional judgements (QAA 2004).
 

Patient preferences
 



Working within guidelines and using their own clinical judgement, paramedics still
have to gain information from patients to enable the best informed decision about
treatments. Patient preference and opinions about care and treatment options are
becoming increasingly important in the evidence based practice debate with better
access to healthcare information and the advent of expert patients and patient
advocacy services. Patient opinions can no longer be ignored as they were in the
past when healthcare tended to be far more paternalistic; ideally there should be
shared decision making between patients and healthcare professionals.
 Ultimately patient preference can significantly influence paramedic practice as it is
the patient alone who can make the decision not to be taken to hospital as far as they
are deemed to have the mental capacity to make that decision (Porter et al. 2007).
Without patient concordance nothing will work! Patients may not like a certain drug,
dressing or intervention or may not wish to leave their home.
 

Resources
 All healthcare is provided within an increasingly restrictive budget, therefore
resources are central to all decision making. Care options may therefore be
determined by resource allocation. Whilst it has been proven that for some patients
transport to hospital by air ambulance significantly improves patient survival, by
reducing time to reach a healthcare facility to receive definitive treatment (Moga and
Harstall 2009). It is not however viable economically to establish air ambulance
services everywhere.
 

Sources of evidence
 The evidence base for unscheduled urgent care and paramedic practice is
developing and paramedics need to be aware of the research that has informed the
service to date. Critical evaluative skills are vital to enable paramedics to make an
informed decision about the intervention under examination. There are a number of
sources of evidence which can be drawn upon to inform practice. Each type of
evidence has strengths and weaknesses as identified in Table 3.3.
 Table 3.3 Strengths and weaknesses of different sources of evidence
  
Source of evidence Strengths of evidence source Weaknesses of evidence source

Books Reliable for information that
does not change e.g.
anatomy and physiology

Date very quickly therefore
not reliable source for
current or dynamic evidence
relating to practice

Research articles More current information Articles may refer to dated
data 
Research may not be
robust, ethical



Source of evidence Strengths of evidence source Weaknesses of evidence source

Evidence based journals Present précis of robust
research studies, aids rapid
decision making about
inclusion or exclusion of
studies

May lack some of the finite
detail so better to read
whole article if you can

Systematic reviews e.g.
Cochrane Database of
Abstracts of Reviews of
Effect (DARE)

Well-defined methodology
results in systematic
reviews constituting strong
evidence within hierarchy

Review may be dated
before/shortly after
completion 
Potential selection bias

Internet Provides access to the
most current information 
Good quality professional
sites provide clinically
relevant research e.g.
College of Paramedics,
Department of Health

Internet is not regulated for
quality of content therefore
the website may be
disreputable and the
information unreliable 
Quality of a website can be
judged using quality
indicators identified in the
Health on the Net
Foundation code (2002)

Practice documents such
as polices, clinical
guidelines, algorithms,
integrated pathways
(JRCALC, NICE, NSFs)

Bring together best
evidence, clinical expertise,
multi- professional
collaboration and
user/patient opinions 
Can change clinical
practice to improve patient
outcomes

May be perceived as:
unrealistic, irrelevant,
restrictive, challenging to
clinical autonomy 
May be gaps in evidence so
documents incomplete

 

Strengthening the evidence base for paramedic
practice
 A review of the research literature related to paramedic practice concluded that there
is limited high quality evidence against which principal actions of paramedic practice
could be validated (Ball 2005). There is an expectation that paramedics will contribute
to the developing evidence base for unscheduled urgent care, by evaluating critically
the literature, implementing findings into their practice where appropriate, and
contributing to the development of evidence based guidelines and protocols (QAA
2004; Woollard 2009). Paramedic groups are actively seeking to address this in a
number of ways as identified in Table 3.4.
 Table 3.4 Developing sources of paramedic evidence
  
Type of paramedic evidence Authors/collators/sources



Type of paramedic evidence Authors/collators/sources

Précis of quality
emergency/paramedic research 
Practice guidelines

Pre-hospital evidence based protocol project
(Canada – Jensen et al. 2009) 
Joint Royal Colleges Ambulance Liaison
Committee (JRCALC) (2009) 
Emergency Medicine Journal

Database of studies relevant to
emergency and urgent care
(including Cochrane, DARE)

NHS evidence website

Key findings from relevant research
studies and reviews

Emergency Service Current Awareness
Updates (published by the National Ambulance
Research Steering Group)

 

Barriers to evidence based practice
 Rigorous evaluation of implementation strategies highlight that even in areas where
the evidence is indisputable compliance to best practice is often sub-optimal (van
Achterberg et al. 2008). It is therefore apparent that a number of barriers to the
implementation of best evidence based practice persist. Some of these barriers are
presented in Table 3.5.
 Table 3.5 Barriers to evidence based practice
  
Identified barrier Consequence of barrier Possible solution

No research available
on topic or research
evidence available is
poor quality

No existing stringent evidence base Need to seek expert
clinical opinion and
start to develop the
evidence base
through appropriate
research methods

Best evidence being
neither accessible nor
comprehensible

Practitioners unable to access
evidence therefore cannot build
evidence base

May need assistance
of proficient
researcher/ librarian to
access and translate
research into
comprehensible terms

Practitioners lack time
to access and appraise
evidence 
Practitioners lack
critical appraisal skills

Practitioners are therefore unable to
formulate questions, access, and
critique or identify the evidence base

Allocation of protected
time for practitioners
involved in evidence
based projects. 
Appropriate training in
critical appraisal skills



Identified barrier Consequence of barrier Possible solution

Research not
perceived as
applicable to practice

Practitioners are reluctant to accept
or apply the evidence

Communication with
practitioners to raise
awareness of
applicability of
research 
Possible involvement
of a change champion
or respected clinical
expert.

Poor communication of
either the need for
change or the
processes involved in
the implementation

Practitioners do not see the need for
the proposed change or do not feel
involved in the process, have no
ownership of the change so are
reluctant to adapt their practice to fit
the change

Improved two way
communication 
Facilitation of
meetings to aid
involvement and
sense of ownership

Resistance to change
due to variety of
reasons that include:

 
 Lack of
understanding
of process or
implications
  Lack of trust
  Fear, anxiety
or uncertainty
  Tradition
  Sense of loss
  Lack
necessary
skills
 

  

Practitioners will not adopt change Improved two way
communications to aid
expression and
understanding of
reasons for resistance
Acknowledgement of
these reasons and
feelings 
Supportive exploration
and negotiation of
ways forward 
Appropriate training to
attend to any skills
deficit

 

Implementing evidence based practice
 Evidence based practice, when done properly, is a cyclical process. There are clear
steps involved in the implementation of evidence based practice as illustrated in
Figure 3.2.
 
Step 1: Identify a problem in practice
 



Often pursuit of the best available evidence arises from a practitioner's hunch that an
intervention could or should be changed or improved. For example, why are we
transporting dying patients to hospital when they want to remain at home? At this
point it is useful to discuss your ideas with colleagues, preferably with a multi-
disciplinary focus to increase the breadth of the discussion. From these discussions it
is necessary to formulate a question in order to guide the literature searching and
reviewing: this question and subsequent exploration of the literature will enable you to
determine the gap between your current practice and best practice. When forming a
question it is important to be focussed and clear to ensure that the question is
relevant and that it will yield the information required. There are three or four points to
be considered in a question:
 1. the patient

2. the intervention
3. comparative interventions (optional)
4. the outcome.

 For all four points it is vital to be focussed and precise. The question needs to be
sufficiently specific to highlight all potential areas for that patient or the patient group
under consideration.
 Figure 3.2 Stages involved in evidence based practice
 

 For example, you may be a paramedic who has recently moved employers. Since
changing jobs you notice that a significantly greater amount of your time is being
spent transferring dying patients from home to hospital than in your previous job.
Patients are being admitted for management of pain and other symptoms that general
practitioners (GPs) have been unable to control. You start to think what the
differences might be and remember that in your previous job the GPs had 24-hour
access to telephone support and medical management advice from a specialist
palliative care team. Through discussion with colleagues it becomes apparent that
this service does not exist in your new area. This leads you and your colleagues to
ask the question:
 



Step 2: Search and appraise the literature
 It is necessary to undertake a comprehensive literature search and review before
attempting to change practice in order to ensure that proposed change is the right
change and that it is informed by available evidence. So, having determined your
question the next stage is to search the literature. This activity is primarily concerned
with searching clinically relevant databases such as MEDLINE, EMBASE, CINAHL,
PsycInfo and Cochrane to obtain relevant research evidence that will potentially
inform your practice. Returning to your question will help you decide what key search
terms you should use. Help from a librarian is invaluable for a novice searcher as
each database has its own peculiarities such as filters, truncations with which you will
eventually become familiar. Searching and appraising the literature is discussed in
Chapter 5 but in order to answer the question above key search terms would be
words such as:
 

Using inclusion and exclusion criteria as discussed later you decide which literature
you are going to review. You then read and critically appraise the literature and pull
out the main findings and recommendations as discussed in Chapter 5. Some
findings lend themselves to straightforward implementation through development of
algorithms, guidelines, care pathways or protocols, whereas other changes may be
more abstract and difficult to determine. In this example it is likely that the literature
will suggest (as your previous practice will confirm) that GPs and community nursing
teams need to have good knowledge of general palliative care and access to 24-hour
specialist palliative care support.
 
Step 3: Implement your findings from the literature
review
 Having appraised the literature, key findings will emerge and the next step in the
evidence based practice process is to look at ways of implementing these findings
into your practice. This is fraught with challenges and barriers. Some of the key
principles of getting the evidence into practice relate to the long-established
processes involved in the leadership and management of change. There are a
number of comprehensive books that cover this topic, for instance Broome (1998),
Jasper and Juma (2005) and Hartley and Bennington (2010). You are recommended
to read at least one before embarking on the introduction of new practice into your
area, and it always worth gaining the support of a respected clinical expert to
motivate and communicate with colleagues.
 The most important things to remember when trying to change practice are to
communicate the need for change effectively at all levels across the organisation, to
get people to agree to the need for change and to be involved in the change. It takes
time and energy to support the introduction of new practice and to help colleagues
adopt that practice.
 



Step 4: Evaluate the impact of the implementation
 After an allotted time it is necessary to evaluate the change in order to see if it has
achieved its aim, such as reducing the number of transfers of dying patients from
home to hospital because of poor pain control. If the change has been ineffectual it is
necessary to review practice again and consider alternative, evidence based
interventions. The effects of the implementation needs to be evaluated against
predetermined outcome measures. It is good practice to identify evaluation methods
at the beginning of the evidence based project along with all the other strategies that
are going to be involved throughout. The findings from the evaluation should be
reported upon and disseminated amongst all who have been involved in or affected
by the change.
 

Conclusion
 Evidence based practice, the ‘integration of best research evidence with clinical
experience and patient values’ (Sackett et al. 2000: 1), is an integral component of
clinical governance which was introduced to counteract deficits in care in order to
improve the quality of care and increase public confidence in the National Health
Service. Evidence based practice enables practitioners to provide clinically and cost
effective care to an ever-increasing population in a time of increased technology and
scarce resources. Evidence can be rated according to an established hierarchy of
evidence but other contextual evidence and information needs to be taken into
account including patient preference, clinical expertise and opinion, and resource
implications. In order to determine the evidence base it is necessary to start with
clear, focussed questions relating to patient or client needs, interventions or
outcomes. Proven implementation strategies and effective communication need to be
applied in order to effect introduction of new clinical practices in light of the emerging
evidence base. Failure to attend to this will result in resistance to change and the
failure to move practice forward. Stringent evaluation is necessary to assess whether
or not the implementation of the evidence base has resulted in improved outcomes of
care, or service. If not, then it is necessary to go back to the drawing board to
rediscover just what is best evidence and how it might be most effectively
implemented into paramedic practice.
 

References
 Ball, L. (2005) Setting the scene for the paramedic in primary care: a review of the
literature. Emergency Medicine Journal 22: 896–900.
 Broome, A. (1998) Managing Change (2nd edn). Basingstoke: Macmillan.
 Campeau, A. (2008) Why paramedics require ‘theories of practice’. Journal of
Emergency Primary Care 6(2): 1–7.
 Clark, T. (2006) Foreword. In: Fisher, J.D., Brown, S.N. and Cooke, M.W. (eds) UK
Ambulance Service Clinical Practice Guidelines. London: JRCALC and Ambulance



Service Association.
 College of Paramedics/British Paramedic Association (2008) Paramedic Curriculum
Guidance and Competence Framework (2nd edn). Derby: College of Paramedics.
 Department of Health (1997) The New NHS: Modern, Dependable. London: DH.
 Department of Health (1998) A First Class Service: Quality in the New NHS. London:
DH.
 Department of Health (2000) National Service Framework for Coronary Heart
Disease. Available at:
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents
/digitalasset/dh_4057526.pdf [accessed 17 March 2011].
 Hartley, J. and Bennington, J. (2010) Leadership for Healthcare. Bristol: Policy Press.
 Health Professions Council (2008) Standards of Conduct, Performance and Ethics.
London: HPA. Available at: www.hpc-uk.org [accessed 23 August 2009].
 Jasper, M. and Juma, M. (eds) (2005) Effective Healthcare Leadership. Oxford:
Blackwell Publishing.
 Jensen, J., Petrie, D., Cain, E. and Travers, A. (2009) The Canadian prehospital
evidence based protocols project: knowledge translation in emergency medical
services care. Academic Emergency Medicine 16: 668–673.
 Joint Royal Colleges Ambulance Liaison Committee (2009) Guidelines. Available at:
http://www.jrcalc.org.uk/ [accessed 17 March 2011].
 McSherry, R., Simmons, M. and Abbott, P. (2002) An introduction to evidence-
informed nursing. In: McSherry, R., Simmons, M. and Abbott, P. (eds) Evidence-
Informed Nursing: A Guide for Clinical Nurses. London: Routledge.
 Moga, C. and Harstall, C. (2009) Air Ambulance Transportation with Capabilities to
Provide Advanced Life Support. Database of Abstracts of Reviews of Effects.
Available at: http://www.crd.york.ac.uk/CMS2Web/ShowRecord.asp?
LinkFrom=OAI&ID=12008105051 [accessed 19 February].
 Muir-Gray, J.A. (1997) Evidence Based Healthcare: How to Make Health Policy and
Management Decisions. London: Churchill Livingstone.
 National Institute for Health and Clinical Excellence (2007) Guidelines for Triage,
Assessment, Investigation and Early Management of Head Injury in Infants, Children
and Adults. Available at: http://guidance.nice.org.uk/CG56 [accessed 19 February
2011].
 National Institute for Health and Clinical Excellence (2009) About NICE. Available at:
http://www.nice.org.uk/aboutnice/ [accessed 19 February 2011].
 Porter, A., Snooks, H., Youren, A. et al. (2007) Should I stay or should I go? Deciding
whether to go to hospital after a 999 call. Journal of Health Services Research and
Policy 12(Suppl. 1): 32–38.
 Quality Assurance Agency for Higher Education (2004) Paramedic Science,
Benchmark Statement: Health Care Programmes Phase 2. Gloucester: QAA.
 Royal College of Nursing (1996) What is Clinical Effectiveness? London: RCN.

http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4057526.pdf
http://www.hpc-uk.org/
http://www.jrcalc.org.uk/
http://www.crd.york.ac.uk/CMS2Web/ShowRecord.asp?LinkFrom=OAI&ID=12008105051
http://guidance.nice.org.uk/CG56
http://www.nice.org.uk/aboutnice/


 Sackett, D.L., Richardson, W.S., Rosenberg, W. and Haynes, R.B. (1996) Evidence-
based Medicine: How to Practise and Teach EBM. New York: Churchill Livingstone.
 Sackett, D.L., Richardson, W.S., Rosenberg, W. and Haynes, R.B. (2000) Evidence-
based Medicine: How to Practice and Teach EBM (2nd edn). Edinburgh: Churchill
Livingstone.
 Sale, D. (2005) Understanding Clinical Governance and Quality Assurance: Making it
Happen. Basingstoke: Palgrave Macmillan.
 Snooks, H., Evans, A., Wells, B. et al. (2009) What are the highest priorities for
research in emergency prehospital care? Emergency Medicine Journal 26(8): 549–
550.
 van Achterberg, T., Schoonhoven, L. and Grol, R. (2008) Nursing implementation
science: how evidence based nursing requires evidence based implementation.
Journal of Nursing Scholarship 40(4): 302–310.
 Woollard, M. (2009) Professionalism in UK paramedic practice. Journal of Emergency
Primary Health Care 7(4): article 990391.
 

Useful evidence based practice
websites/databases
 Bandolier http://www.medicine.ox.ac.uk/bandolier/
 Best bets http://www.bestbets.org/
 Centre for Evidence Based Medicine www.cebm.net/index.aspx?o=1001
 Centre for Reviews and Dissemination www.york.ac.uk/inst/crd/index.htm
 Cochrane Centre http://www.cochrane.co.uk/en/index.html
 College of Paramedics https://www.collegeofparamedics.co.uk/home/
 Critical Skills Appraisal Programme www.phru.nhs.uk/Pages/PHD/CASP.htm
 Joanna Briggs Institute www.joannabriggs.edu.au/about/home.php
 Joint Royal Colleges Ambulance Liaison Committee http://jrcalc.org.uk/
 NHS Evidence – emergency and urgent care http://www.library.nhs.uk/Emergency/
 Scottish Intercollegiate Guidelines Network www.sign.ac.uk/index.html
 

http://www.medicine.ox.ac.uk/bandolier/
http://www.bestbets.org/
http://www.cebm.net/index.aspx?o=1001
http://www.cochrane.co.uk/en/index.html
https://www.collegeofparamedics.co.uk/home/
http://www.phru.nhs.uk/Pages/PHD/CASP.htm
http://www.joannabriggs.edu.au/about/home.php
http://jrcalc.org.uk/
http://www.library.nhs.uk/Emergency/
http://www.sign.ac.uk/index.html


4 Conducting ethical research in paramedic
practice
 

Pauline Griffiths
 

Introduction
 Ensuring that ethical research conduct is maintained throughout all stages of the
research process is a vital consideration for those undertaking research. When
reading research papers, an essential component of the evaluation of research is
being able to critique, in an informed manner, the ethical approach that a study has
taken (PHRU 2007). The paramedic has also a responsibility to ensure that
researchers act in an ethically appropriate manner when they access patients, carers
or colleagues for whom the paramedic holds a duty of care (Griffiths 2006).
Researchers have a legal, a moral and, as is the case with the researcher who is also
a registered paramedic, a professional responsibility to ensure that the rights of
research participants are protected. This chapter provides a general overview to
research ethics applicable to paramedic research practice drawing on core ethical
concepts.
 

What will paramedics research?
 Paramedic research may help explore the experiences of patients, carers or
healthcare staff and students, or the researcher may interrogate data held related to
individuals or to client groups. The researcher has a responsibility to conduct
research that is undertaken in a suitably stringent manner and to deliver findings that
are relevant and satisfy the ‘so-what’ criteria:
  

 



Will the research findings lead to advances in paramedic practice or
education?
  Is there a potential for the research findings to improve patient care?
 

  If the research cannot satisfy these requirements then we can be justified in asking
why it is being done and why participants’ time is being wasted. Research
governance is the term that captures these expectations of worthwhile and ethically
appropriate empirical investigation.
 

Research governance
 Research governance provides regulations, principles and standards of good practice
to ensure that research studies are suitably planned and demonstrate ethical
appropriateness. Paramedic research will often involve National Health Service
patients or their data and an NHS Research Ethics Committee (REC) must sanction
research proposals when NHS patients, their tissue, data or information related to
their relatives, NHS staff or NHS premises are involved (DH England 2005;
Department of Health, Social Services and Public Safety (Northern Ireland) 2002);
Scottish Executive Health Department 2006; Welsh Assembly Government 2002).
(See Figure 4.1)
 Figure 4.1 Research governance (adapted from DH 2005)
 

 Box 4.1 is an example of a real research study which we have included to
demonstrate key ethical aspects of research in practice.
 



Research governance as applied to research
 The research study described in Box 4.1 is a complex one especially in terms of the
ethics of the study and its research governance. In Figure 4.1 core research
governance responsibilities are noted; from this we can see that this study (as
described) is well thought out and demonstrates good research practice:
 1. The research approach demonstrates adherence and accordance with the

research governance requirements of England, Wales and Scotland and the
authors have detailed the wide-ranging scrutiny this research study has
been exposed to.
2. Such complex research projects require close scrutiny, but equally
important is that research quality and safeguards can be enhanced by the
research governance precedents set by such studies. Importantly, the
authors note that manufacturers of the device played no part in the study
design, only providing training to its users. This ensures that undue pressure
from the manufacturers for a positive result will not be possible.
3. Paramedics and their managers involved in the study can be assured that
the study has been well designed and does not pose a risk to their patients
or to their professional integrity.
4. If this study indicates that there are better outcomes using this device
then its increased use could improve patient mortality and morbidity. Or if the
study disproves its effectiveness practitioners and researchers can work
towards developing other modes and methods of delivering effective
external cardiac massage.

 Research participants and hosts of research can be assured that this study has
undergone close research governance scrutiny and that monitoring of its undertaking



will serve the good of society. To enable this judgement to be made the researchers
were required to develop a comprehensive research proposal.
 

Research proposals
 Research proposals outline the planned conduct of the study and offer evidence that
the research will be conducted appropriately and in an ethically responsible manner.
The preparation of a comprehensive research proposal is time well spent and helps
the researcher consider fully the intended research approach. There is now a single
system for applying for ethical approval for health and social care/community care
research in the UK called the Integrated Research Application System (IRAS) that
has expedited this process. Whereas multisite studies used to require approval from
all the RECs within the study's range, happily now a coordinated system for gaining
NHS permissions has been developed (IRAS 2009). This includes a ‘passport’ for
researchers who are non-NHS staff, and whose research is likely to impact on patient
care, to obtain an NHS Honorary Contract that is transferable between research sites
(UK Clinical Research Collaboration (UKCRC) 2009).
 Other forms of independent ethical review may be required if the intended
participants are students or academic staff through a University Research Ethics
Committee. NHS Ambulance Trusts are likely to have their own research ethics
committee at which research proposals involving Trust staff and premises, patients or
patient information will be reviewed. Consideration of research conduct will require
certain core ethical principles to be addressed; these principles are discussed next.
 

Ethical research
 Whilst individual rights have been infringed over the centuries in the name of
research it was the atrocities perpetuated under the guise of medical research by the
Nazi regime during the Second World War that caused worldwide revulsion. Following
this shameful misuse (and often death) of unwilling research subjects the Nuremberg
Code of ethical requirements for human biomedical experimentation was developed
in 1949. The medical profession endorsed this initiative within the Declaration of
Helsinki with the Code being revised frequently since then and most recently in 2008
(World Medical Association 2008). All professional codes of ethical research practice
draw on this guidance. The College of Paramedics (CoM) does not offer specific
written guidance on research ethics at present but the College's research and audit
committee members can offer individual guidance and will peer-review research
proposals prior to submission to ethics committees.
 Despite the Declaration of Helsinki the abuse of research subjects can still occur.
One notorious example is ‘The Tuskegee Syphilis Trial’ (see Box 4.2).
 



Although we can look back and see how ethically inappropriate this behaviour was,
it must be remembered that doctors, nurses and other healthcare workers were
involved with this study and no concern was raised until the 1970s. What this
shocking example demonstrates is that the vigilance as to the moral conduct of
researchers and the ethical appropriateness of a study cannot be overestimated and
that seeking knowledge must never compromise human rights: for informed consent
is ‘the heart of ethical research’ (DH 2005: 11). Respecting research participants’
dignity, rights, safety and wellbeing are the primary concerns of researchers (DH
2005). The ethical principles of autonomy and non-maleficence, a responsibility not to
cause harm, offer overarching principles to consider the ethical concepts that should
inform research and are discussed next.
 

Autonomy
 Gillon (1986: 60) defines autonomy as being ‘the capacity to think, decide, and act on
the basis of such thought and decision freely and independently and without let or
hindrance’. This principle is enshrined in the common law of the four countries of the
United Kingdom and by other democratic countries across the world. Rights to
personal autonomy were further enhanced in the UK following the passing in 1998 of
the Human Rights Act.
 An ethical consideration of autonomy related to research studies gives us six key
ethical and legal concepts to consider: consent and informed consent; privacy and
confidentiality; veracity (truth telling) and fidelity (building of trust). These ethical
principles are discussed next.
 

Consent and informed consent
 Consent is a common law rather than a statute law, which means that understanding
of this legal concept has developed over the years by precedent case law, rather than
by formal legislation being enacted. Consent in common law relates to a clear
permission, implied or expressed, to allow one person to touch another person or to



allow them to use personal information (Mason and McCall Smith 1994). The seminal
statement of this concept was delivered in a US court ruling by Judge Cardozo in
1934 who stated that:
 Every human being of adult years and sound mind has a right to determine what

shall be done with his own body: and a surgeon who performs an operation
without the patient's consent commits an assault. (cited in Mason and McCall
Smith 1994: 219)

 Therefore to touch another person without their consent constitutes an assault or a
battery to the person, dealt with in either the civil or the criminal courts dependent on
the severity of the battery (Mason and McCall Smith 1994). This is why the Health
Professions Council (HPC 2008) requires that paramedics seek the patient's consent
before touching them or giving them treatments. It is important to remember that if the
patient is an adult (i.e. over 18 years of age) no one can give consent for them unless
a designated decision maker has been appointed under the Mental Capacity Act
2005 (Griffith and Tengnah 2010).
 In those cases where the adult patient lacks mental capacity to provide consent,
such as when unconscious, the paramedic then acts in the patient's best interests to
save life or prevent serious injury. This is a form of presumed consent in a situation of
necessity. In the case of children their parents or guardians give consent but parents
or guardians have no legal right to give or to withhold consent if this would cause the
child harm. Paramedics may have to treat a seriously ill child even if the parents
object. Clearly, however, the legal acceptance of unconsented treatment does not
apply when seeking consent from research participants:
 Participation by competent individuals as subjects in medical research must be

voluntary. Although it may be appropriate to consult family members or
community leaders, no competent individual may be enrolled in a research study
unless he or she freely agrees. (WMA 2008: s. 22)

 Gaining consent from would-be research participants is a fundamental
consideration within an ethical research process. The researcher must be aware of
and respect the law related to consent and professional guidance. The Nuremberg
Code notes at section 1 that:
 The duty and responsibility for ascertaining the quality of the consent rests upon

each individual who initiates, directs or engages in the experiment. It is a
personal duty and responsibility which may not be delegated to another with
impunity. (cited by National Institute of Health 2010: 1)

 The responsibility and accountability of the researcher, especially the designated
Chief Investigator, is therefore a core element of research governance. This person
must ensure that the participants know that they are involved in a research study and
that they are fully aware of the risks and benefits of being involved. Consent must be
informed consent. The gaining of informed consent needs special consideration when
a paramedic is acting in a dual role as both a practitioner and a researcher. If I collect
data whilst providing care then express consent is needed from the patient to both the
care intervention and to the collection of research data. If I am however treating a
patient, and whilst doing so I seek consent to collect data, might this have the



potential for being coercive as I am in a powerful position in relation to the patient?
The patient may not like to refuse consent to participate in the study as they could
worry that this refusal might affect their treatment in a negative manner (Winch et al.
2008). Researchers must ask of themselves such questions and offer solutions that
have been considered ethically. Research committees, and readers of their
subsequent papers, most certainly will expect well-thought-out answers. Consider the
example in Box 4.3.
 

When consent cannot be achieved at the time of data collection the researcher can
seek retrospective or delayed consent and the participant is approached when they
have regained the mental or physical capacity to provide consent (Long 2007).
Provided that the data collection does not cause risk to the participant and there is
likely to be benefit from the study's findings then data could be collected subject to
REC approval (Long 2007). This was also the case in the research study discussed
earlier (Box 4.1). The assumption is that agreement will be forthcoming and consent
is presumed, that is, the participant would have given consent had they had the
mental capacity. However, if when approached the patient then should refuse to give
retrospective consent any data collected would have to be destroyed.
 In the study discussed in Box 4.3 paramedics treated patients but these patients
were also subjects in a randomised controlled trial. Questions to ask are:
  

 Did the patients realise during treatment they were part of a research study?
  They consented to receiving care from a paramedic but they did not consent
to being a research subject. Was this the right course of action?
  Did they give informed consent at the time of their treatment and was
consent to collect follow up data collection sufficient?
 

  The conditions for informed consent are detailed in Figure 4.2.
 Figure 4.2 Gaining informed consent (adapted from Integrated Research Application
System 2009)



 

 

On-going consent
 Informed consent for treatment in paramedic practice is often related to immediate
treatment whereas for research projects it is generally a prospective agreement,
which brings its own concerns related to the gaining of on-going consent in those
studies that require frequent contact. During overt participant observation during an
ethnographic study of a medical assessment unit I became well known to all health
staff on the unit and in many ways part of the team (Griffiths 2011). People became
so relaxed with my presence that they spoke unguardedly. Whilst this often provided
interesting data I was required to remind them frequently that I was a researcher and
to ask if individuals were happy for me to add their comments to my field notes: not to
do so would have been a form of deception. See Figure 4.2.
 
Using covert methods
 Gaining data using covert (hidden) methods is increasingly being seen as ethically
inappropriate and for most research studies covert methods would not be used.
Johnson (2007) argues however that the use of covert methods may be ethically
justifiable if topics cannot be researched by any other approach and findings would
be in the public good. John Brewer, an ethnographer, wished to study former
members of the British Union of Fascists and engaged in covert data collection: not
without a degree of high risk to himself (Brewer 2000). The ethical justification for this
covert data collection undertaken was a utilitarian argument (a belief that the moral
worth of an action is judged by its ability to bring pleasure or benefit). This extreme
right-wing group would not have permitted data collection if asked and Brewer argues
that a greater good was served to society by the enhanced understanding of the
group that his findings permitted.
 
Remaining critical
 



It is difficult for authors to capture all of the detail of a study in a published paper due
to word constraints. Nonetheless a research paper that raises queries in the reader's
mind as to its ethical conduct can be critiqued for not making the ethical approach
clear. As the Tuskegee study shows we must guard against complacence:
inappropriate ethical conduct risks participants suffering harm and we must always
raise ethical challenges. Providing information and the signing of a consent form are
strategies to gain informed consent.
 
Information literature and the consent form
 Most research participants will be asked to sign a written consent form that records
their agreement to be involved in the research study. Prior to signing the consent form
the participant must be given information about the study, ideally in an easily
understood written form or in some other suitable format, such as using pictures
when approaching children or those who cannot read. This information will explain
how involvement in the study will affect the participant including the demands on their
time and details of the risks and benefits they face. Often there will be no measurable
benefit for the participant other than the contribution that the study's findings will
make to the advancement of knowledge. It must be noted clearly in all information
provided, including the consent form, that the participant can withdraw their consent
at any time with no negative repercussions. Consent must be given freely and the
researcher must make it clear that no coercion will be or was used to gain agreement.
This is summarised in Figure 4.3.
 Figure 4.3 Basic information on a consent form
 

 In the study outlined in Box 4.4 we see that Cox et al. (2006) gained REC approval
for the study, full information was given to participants, signed consent was obtained
from all participants, and measures to ensure confidentiality were in place. This study,
from the content of the published paper, was undertaken in a suitable manner as
regards ethical research conduct.
 



An area of ethical consideration where the gaining of informed consent is more
complex is when the researcher is seeking to access vulnerable groups.
 
Vulnerable groups
 Enormous care must be taken when seeking to access vulnerable groups such as
children and young people, the recently bereaved and those with mental health
problems.
 
Children and young people
 Children and young people are consumers of health and social care and research
that seeks to understand their experiences and to improve care delivery is
worthwhile. However, children and young people present a particular problem as to
the appropriate way to gain consent. There must be a negligible risk of the child
suffering harm if the research is non-therapeutic, and if the research involves
therapeutic interventions the likely benefits must outweigh possible risks to the child
(DH 2005).
 There is no specific legislation related to children's and young people's involvement
in research so we draw on the law on consent as it relates to medical treatment (Long
2007). The overriding legal principle is that the child's or young person's welfare must
be considered paramount and the researcher is unlikely (but it is not impossible) to
include an under-16-year-old in a study unless the parents agreed. Griffith and
Tengnah (2010) discuss how the 16–18-year-old is assumed to have capacity to
consent but sometimes considered not to have capacity should they, for instance,
refuse treatment that is required to be undertaken in their best interest.
 
Pregnant women
 When involving pregnant women in research studies concern as to the safety and
wellbeing of the woman and the foetus must be evidenced. This leads to pregnant
women being excluded from research studies, as was noted in the research
discussed earlier into mechanical pressure devices used during cardiac arrest
(Perkins et al. 2010). No reason for non-inclusion was given. This is often the case as
the ability to define with complete confidence that there is no risk to the pregnant
woman, or to the foetus, is very difficult, and RECs are particularly stringent on this



issue. Researchers then often simply avoid recruiting pregnant women unless their
inclusion in the sample is essential. This leads to pregnant women often being
disadvantaged and being left at increased risk. Goldkind et al. (2010), for instance,
noted that the global H1N1 influenza pandemic was affecting pregnant women
disproportionately as they were excluded from drug trials related to vaccine
development.
 Ironically, the effort to protect the fetus from research-related risks by excluding

pregnant women from research places both women and their fetuses at greater
risk from unstudied clinical interventions and may also result in a dearth of
therapeutic options specifically developed for pregnant women. (Goldkind et al.
2010: 2243)

 In-depth guidance regarding research involving children and young people or
pregnant women is provided by the Department of Health (2005) and the Medical
Research Council (MRC 2009). If you are critiquing a paper, or preparing to
undertake research involving these groups, you are strongly advised to read these
documents carefully.
 
The bereaved
 Vulnerable groups can include the bereaved and the researcher must exercise
special thoughtfulness. For instance, a paramedic researcher may wish to interview
parents who have experienced sudden infant death syndrome seeking to answer the
research question: ‘What support did you receive from the responding paramedic
crew?’ Clearly the REC will scrutinise this proposal most carefully. This study could
be a useful contribution to knowledge and may lead to improvements in care delivery.
However, the study would need to be conducted with great sensitivity as recounting
the incident will lead to distress. The researcher must identify how this will be dealt
with:
  

 Are there counselling services that the researcher could refer the parents
to?
  What support is the researcher receiving to help them deal with the
experience of hearing such sad narratives?
  How will the benefits of the findings from this study compare with the high
potential for emotional distress?
 

  
Mental health considerations
 The Mental Capacity Act 2005 protects those who lack mental capacity and offers
protection for those unable to give informed consent by requiring that their previous
wishes are respected and taking advice from those who know the person (DH 2005;
IRAS 2009). Seeking to approach participants who are subject to the Mental Capacity
Act requires particular sensitivity but mental illness is not an automatic barrier to
research participation (Griffith and Tengnah 2010). To automatically exclude those



with mental health issues from research participation can be yet another form of
discrimination that this client group can experience.
 
Privacy and confidentiality
 The rights of individuals to privacy and rights to confidentiality are important
considerations during research studies. Privacy relates to our right to protect personal
or private information from misuse or unauthorised disclosure. We take seriously our
right to privacy and there are laws that help us maintain our privacy: ‘a right to respect
for privacy and family life’ is Article 8 of the European Convention on Human Rights
(Liberty 2008). We would not like a newspaper to investigate our personal lives and to
use our intimate information to write an article without our permission. Neither would
patients or their relatives!
 Breach of confidence relates to a common law tort that protects private information
that was given in confidence. If I used personal information conveyed to me by a
patient as part of the paramedic–patient relationship I would have committed a
breach in my duty of confidentiality to the patient if I shared it with others. As the HPC
(2007: 5) notes the paramedic must:
  

 be able to practise within the legal and ethical boundaries of their
professions
  understand the importance of and be able to maintain confidentiality.
 

  Health records are examples of confidential information and paramedics have a
contractual and professional responsibility to keep patients’ information confidential,
although such information will of course be shared within in the healthcare team
appropriately (Harris and Cowland 2008).
 Confidentiality is not, however, secrecy. If confronted with research data or other
information that places research participants or others at serious risk of harm then the
researcher has a legal and moral duty to breach confidentiality. This is a rare
occurrence.
 
The Data Protection Act
 Researchers must ensure that their actions do not contravene the 1998 Act when
they are seeking to use potential participants’ data. The Act requires that those who
handle personal data do so in accordance with the Data Protection (Caldicott)
Principles (Liberty 2009). In summary this Act requires that a person's data cannot be
collected, stored, retrieved or organised without that person's consent. Additionally,
data held for one reason cannot be then used for another unrelated purpose and data
must not be kept for longer than is necessary for the purpose that caused its
collection.
 Researchers holding data must ensure that the confidentiality of this information is
maintained, that data collected are only used for the purpose that the participant
agreed to, and that data are destroyed as indicated in the research proposal (DH



2005). It must be made clear to participants just who will be accessing the data when
providing information about the study prior to gaining consent. Systems must be in
place so that personal information and data cannot be accessed, either intentionally
or by accident, by those who have no right to do so. Raw data collected during a
research study such as questionnaires or interview transcripts must be kept locked
away or if data are held on computers they must then protected by secure password
access.
 
Assuring anonymity
 The researcher must ensure that there are measures in place that will assure
participants’ anonymity (Blaikie 2000). In many quantitative studies such as
randomised double blind controlled trials, participants (usually called subjects in
quantitative studies) are recorded by a coded number known only to the research
leaders or to a statistical contributor. Published results are recorded in statistical
overviews rather than by using individual responses and so the identity of the subject
is relatively easily safeguarded. In qualitative studies, which use as data the actual
words or behaviour of participants, ensuring anonymity for participants is more
complex. Typescripts of interviews and any published data (qualitative research
reports will use interview extracts to support the claims of the study) must be made
anonymous by using pseudonyms and removing any information that would identify a
person or a particular setting. A process of aggregation may be used whereby the
data is reproduced with small changes made, such as removing identifying material
that does not affect the message of the extract, so that individuals cannot be
identified.
 These legal requirements are pertinent to the conduct of research and the
researcher must demonstrate that the research strategy does not contravene these
demands. As has been noted earlier the paramedic tending a patient does not have
the right to at the same time collect research data or specimens if the only consent
gained was for treatment. Likewise, patients whose data were collected for one
reason, such as a hospital admission, have a legal right to expect that the information
is stored securely and not used for some other purpose such as research without
their consent. The demarcation between research, clinical audit and service
evaluation often seems blurred and although there can be ethical considerations for
all, it is only research that requires REC approval (NREC 2007). Research is defined
as ‘the attempt to derive generalisable new knowledge including studies that aim to
generate hypotheses as well as studies that aim test them’ (NREC 2007: 2). Clinical
audit and service evaluation does not include any intervention but rather measures
merely what is already there. Patient data can then be drawn upon for such audit and
service evaluations without consent, provided patient anonymity is preserved and
access to this data is consistent with the requirements of the Data Protection Act.
 

Veracity and fidelity
 



Researchers are in a privileged position of access and this then requires of them
particular responsibilities related to how they interact with and treat participants.
Participants have a legal and ethical right to expect that they can trust the researcher
to act in an honest manner with them and to treat them with respect. Veracity relates
to the ethical requirement to be truthful when accessing participants and to maintain
this principle when the study is in progress. Fidelity is a closely related ethical
principle that requires that the researcher does not do anything that would
compromise the relationship of trust that the participant has with the researcher.
 If unprofessional or unlawful behaviour or practices are witnessed during a research
study the researcher, especially if a health professional, has to make a decision about
what to do with this knowledge. As the HPC (2008: 8) reminds us ‘you must not do
anything, or allow someone to do anything, that you have good reason to believe, will
put the health or safety of a service user at risk’.
 Clearly any behaviour witnessed that could cause harm or distress to patients or
relations must be stopped and reported promptly to an appropriate body: this
commitment would have been made clear to participants at the commencement of
the study. The researcher has however to balance ethical and professional demands
against wanting to remain in the field and maybe gaining insights that will improve
care in the future.
 Researchers are never above the legal and moral codes that society requires of all
of its citizens but the ethical way to proceed in a research study is not always 100 per
cent clear. Ethical codes are essential for the protection of research participants but
they are not rules of conduct: they merely guide ethical research behaviour. The
researcher who departs from an ethical research principle should only do so if they
acknowledge the principle and fully justify any departure from the ‘ought’ of the
principle (Denscombe 2002). The researcher is in a privileged position when
individuals give of their time and trust to provide data for the study. The researcher
must not consider participants as merely a means by which to gather data if doing so
compromises the participant's rights.
 

Non-maleficence
 Non-maleficence (primum non nocere) is an ethical obligation not to inflict harm
intentionally (and is often discussed alongside the ethical principle of beneficence that
is an obligation to help others). Non-maleficence is a core underpinning principle
informing the 1949 Declaration of Helsinki (WMA 2008). Research studies must be
designed so that risk of harm or injury to participants is avoided and if there is any
such risk participants are aware of this potential. As has been noted earlier, risks to
participants may involve psychological harm and measures must be in place to
minimise this and to offer support. In clinical practice, as in research practice, just
what we mean by ‘harm’ is not always totally clear. When I inject a patient with
adrenaline he suffers harm (the needle punctures his skin and causes pain) but the
overall consequences are good in that the patient does not go into anaphylactic
shock. Likewise, ethical decisions during research are often not clear cut and require
thoughtful and informed ethical deliberation (Griffiths 2008).



 

Conclusion
 The rights of research participants to personal autonomy require that informed
consent must be sought, the individual's right to privacy and dignity must be
respected, harm must be avoided and researchers must be truthful and trustworthy in
their dealings with research participants. If any of these principles are contravened
then ethical research has not been undertaken. Attendance to the principles of
research governance can help ensure that any research that paramedics are involved
in is ethically appropriate. We have seen however that what is a correct ethical
approach in a research study can be debated and may be situation specific. The
study of ethical reasoning has a key place in the development of professional
paramedic practice, especially when understanding the correct ethical approach to
use when involved in or critiquing research.
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5 Conducting a critical literature review in
paramedic practice
 

Gail P. Mooney
 

Introduction
 A literature review is an important part of any research study regardless of the
purpose or size of the study and its importance to the quality of the study should not
be underestimated. A review of the literature is carried out an early stage in the
research process to gain an understanding of what is already known about the
subject. As a student this might be the only part of a research process that you carry
out as reviewing the literature is not just required as part of a research study. For
example, a literature review may form a student's dissertation or a module
assignment or be used when developing practice. The paramedic is required to
review the literature in order to ascertain what the current best practice is. Carrying
out a review of the literature requires the reviewer to follow a procedure of various
steps which will often be time-consuming. Many practitioners find the prospect of
carrying out a review of the literature quite daunting, but if done well and on a topic
that you have a general interest in it can be an exciting discovery of new knowledge.
A significant element of reviewing literature is the reader's ability to critically review
the research studies. This chapter will provide you with an overview of literature
reviewing and show you how to go about conducting a literature review of your own.
 

What is a literature review?
 A literature review is a planned process to review the published literature on a given
subject. The review should include a selection of both published and unpublished
literature, on a specified topic (Moule and Goodman 2009). The final product is a
critical evaluation and summary of the literature obtained. It should provide you, and



the reader, with a review of the current knowledge on a given subject or topic. It may
identify ‘gaps’ in research. When we use the term ‘gaps’ we mean that there is no or
limited research in an identified topic. For instance, investigating paramedics’
attitudes and experiences of higher education we may find research in that topic but
research that was carried out only using a particular method. For example,
paramedics’ attitudes and experiences of higher education may have been
ascertained using a questionnaire collecting quantitative data but there may not be
any studies identified that took a qualitative approach. Therefore, a ‘gap’ in the
literature may be justification for carrying out a research study – often authors will use
the term ‘paucity’ to describe this limited evidence.
 For those unfamiliar with literature reviewing it is useful to read well-presented
literature reviews to get a feel for what good literature reviews look like. Your
university lecturer may have published a literature review or will be able to give you
examples of other literature reviews.
 

The purpose of a literature review
 There are a number of reasons why we carry out a review of the literature. As
highlighted earlier we may review the literature for research purposes to set the
proposed study in the context of what is already known on the subject. So the review
may be part of the research process to guide us in the research we wish to undertake
or it may be part of the research being undertaken when we draw on literature to help
discuss research findings. You may review the literature to see what research
methods have been used related to the research topic, for example to find out what
patients’ views are on response rate times. As professionals, our practice should be
evidence based therefore we need to review the literature to inform our practice. We
may carry out a literature review to gain more knowledge in an area of practice,
or/and to answer our own questions that arise from practice, for example when to
give a patient oxygen. For whatever purpose a literature review is carried out, the
main reason is to gain more knowledge about an identified topic. The review should
not be an argument for your own personal perspective of interest and it certainly
should not be biased. For example, if you felt that relatives should not be present
when treating a patient you would be wrong to only search and review this literature
and excluded the papers that stated relatives should be present. Also, it should not
be a reporting of the literature that is solely descriptive or a presentation of a list of
references. The main purpose of the critical review is to compare and contrast
research studies, identifying similarities and differences in the discovered literature
related to the topic being explored.
 

Identifying a topic
 The first stage in conducting a literature review is to identify the topic. For example,
you may wish to find out the experiences of student paramedics in training and
compare your experiences with other paramedic students. Now, this is quite broad as



a topic so you would need to focus it down – is it the students’ experiences of clinical
placement or is it their experiences in college that you want to find out about? If you
decide you wish to know about their experiences in clinical placement what is it you
want to know?
  

 Do you want to know about all areas of clinical practice?
  Will you focus on how they feel?
  Will you investigate how they go about making decisions?
  Are you interested in the relationships with their practice placement
educator?
 

  It is important that you do focus your topic of interest otherwise you will end up with
thousands of articles. Once you have decided on your topic you may find it useful to
discuss your ideas with colleagues or your university lecturer: this will help you to
focus and to ensure that you are being realistic in your aims before you start your
searching of the literature. There is no good or bad topic or questions to ask but you
must remember you cannot ascertain an answer if the topic is too broad.
 

Searching the literature
 You will not be expected to find every article or publication on your identified topic for
your literature review. You will however be expected to find the most up-to-date
literature. You may find it useful to visit your university library to make yourself familiar
with some of the journals available. There are a number of electronic databases that
you will be able to search via your university or workplace if you have access to a
library electronically. An Athens account may be needed to access some of these
databases; your librarian will be able to help you out with this. Table 5.1 lists a
number of databases that you may come across.
 Table 5.1 Electronic databases
  
ASSIA social sciences package
BioMed Central scientific articles in all areas of medicine and biology
CINAHL Full-Text nursing and allied health journals
Cochrane Library evidence based medicine
Maternity and Infant Care Database (MIDIRS) maternity and infant
PsycInfo psychology and related disciplines, such as medicine, psychiatry, nursing,
sociology, education, pharmacology, physiology, linguistics, anthropology, business
and law
PubMed US National Library of Medicine includes citations from MEDLINE and
other life science journals for biomedical articles
Web of Knowledge mainly research articles
 



Using electronic databases is the foremost tool to use to search for literature. There
are other methods that you must combine with using these databases as not all
literature will be listed. Although hand searching is time-consuming, useful literature
can be found if carefully planned. Policies, strategies, patient information leaflets,
circulars, newsletters, unpublished literature etc. often will not be identified through
these databases. This literature is known as the ‘grey literature’.
 A search strategy needs to be drawn up. This is a plan of how you are going to
carry out the search. You need to identify words that you will use to search the
literature. These are known as search terms. Think about your topic and what are the
best terms to use. What alternative words and synonyms can you use? For example
if you are interested in pain you may use terms such as analgesia, pain control, pain
relief. Once you have found appropriate articles look at the keywords the authors
have used (the keywords are usually located under the abstract). The keywords they
have used may be different to those that you have used. You can then try using these
as your search terms.
 Once you have identified your search terms, limitations to the search need to be
identified. We have all been in situations where we end up with thousands of articles.
This is why we need to set limitations. A usual rule of thumb is to search for
publications five years back, and then if you do not obtain sufficient literature you can
search back another five years (Bell 2007). You must remember once you start
searching for literature more than five years old the text is becoming dated. However,
there may be articles or books that we call ‘seminal work’. This seminal work is text
that has influenced practice or thoughts and theories on practice and despite being
‘old’ or ‘dated’ it is essential to use. Some of the papers that you have obtained may
have used the same reference(s). If they have it is likely to be seminal work and it
needs to be included in your literature review.
 To do an effective search you need to draw up an inclusion and exclusion criteria:
  

 Do you want to look at English language only?
  Do you want to look at UK published literature only?
  Do you want to look at literature that has been published in the past five
years?
  Do you want to look at research only?
  Do you only want to look at quantitative research?
  Do you want to look at a certain age group?
  Do you want to look at a certain injury?
 

  You may have to expand your search if you have been too limiting in your search
and find very little literature. At this stage you may have to seek help and advice from
your university librarian. Always keep a record of your search: the search terms you
have used, the databases you have used and the number of hits that you have had
with each search. You will need to keep track of the databases you have used and
the results of what you have found. You may be required in an academic assignment
or a paper you are writing to describe and explain your search strategy.



 These days most of the papers found will display an abstract that will give you an
idea if the paper is suitable to be included in your review. The author(s) should clearly
summarise the paper highlighting key issues in the abstract. The majority of
databases will take you to the electronic article (as long as your university subscribes
to the journal) where you can view before printing out. If the article is not available at
your library you may have to request through interlibrary loans; you will need to find
out who will pay for this request (each article can be approximately £6–£9). Always
check with the librarian how long the interlibrary loan will take as it can take a
numbers of weeks. There is no set number of how many papers should be included in
a literature review but you must include all the papers that you think are important.
Some of the papers may need to be discussed in more detail than others.
 

Critiquing the literature
 When you have identified the papers that you want to include in your literature review
you will now have to critically review them. Although we evaluate and make decisions
around us every day you may find when you first start critiquing literature it is not as
easy as you think and will take some practice. When we critically appraise a research
paper we are identifying the strengths and weaknesses in relation to the research
process of that study (Hek and Moule 2006). Not all papers that are published are of
‘sound’ research therefore it is important that you critically evaluate them. Critically
appraising the research is not only about looking for the negative points in the study.
You have to draw on the strengths and weaknesses and make sense of the research,
concluding what it means to your research and practice.
 There are many developed frameworks available to help you with your critiquing.
The Critical Appraisal Skills Programme (CASP) has designed a number of
frameworks for both quantitative and qualitative research (CASP 1993). When
critiquing the literature the research process is followed asking pertinent questions.
Below are some general questions that can be asked when appraising published
research papers.
 
Getting started
 You need to allow yourself adequate time to critique the papers; never underestimate
how long it will take you. It can take some hours to critique one paper depending on
the length and complexity of the study. In order to get a ‘feel’ of the paper you need to
read the paper straight through. The second time you read it you need to start the
critical analysis.
 
The abstract/summary
 This section should clearly summarise the paper giving you a clear overview of the
study. So while reading the papers we ask the following questions:
  

 Does it summarise the whole study?



  Does it include a background to the topic, aim/and objectives, hypotheses (if
relevant), methods, sample size, results and conclusions?
  Is the paper relevant to your research or practice?
  Who is the author(s)? Have they appropriate qualifications and background
to conduct such a study?
 

  
Introduction/background/literature review
 This is where the author(s) will give usually a brief background and review of the
literature. They should identify any ‘gaps’ in the literature and a clear rationale for
their study.
 The questions to ask while looking at the paper include:
  

 What is the background to the study?
  Is the literature review easy to locate?
  Does the review discuss literature directly relevant to the aims of the
research?
  Have the author(s) critically reviewed the literature?
  Have they compared and contrasted the papers?
  Are most of the references from the past five years?
  Are the ‘gaps’ in the literature identified?
 

  
Aims and objectives
 The paper needs to clearly identify the aims and objectives of the study. You will need
to be focussing on the aims and objectives throughout the critique of the paper.
 The questions to ask while looking at the paper include:
  

 Is it clear what the author(s) were trying to find?
  Do you think the aim is important and significant?
  Do the research objectives and research questions support this aim?
  Are the variables of interest clearly explained and is it possible to distinguish
independent and dependent variables? (quantitative research)
 

  
Methodology
 The methodology concerns the design of the research -- how was the study carried
out?
 The questions to ask while looking at the paper include:
  



 Is the design qualitative, quantitative or mixed methods?
  Is the study design an experiment, a quasi-experiment or a survey?
(quantitative research)
  If experimental – was it a double-blind study?
  Can you identify the variables?
  If it is qualitative research is this phenomenology/grounded theory/
ethnography/generic qualitative?
  Is the design appropriate to answer the research questions?
  Could you offer suggestions so that the design could be improved?
  Was there a pilot study? Were any changes made to the design or data
collection tool following this?
 

  
Sample
 The researcher(s) will not be able to include the total population. In this section you
are looking to see what the research population is, whether the subjects/participants
were chosen equitably and whether the final sample represents the total population.
 The questions to ask while looking at the paper include:
  

 What is the study population?
  How was the sample chosen?
  Has the sampling approach been discussed e.g. purposive, random etc.
  Is the sample relevant to the study?
  What is the sample size?
  Is the sample size adequate?
  Did the author(s) justify the sample size?
  Did any participants choose not to take part?
  Did any participants withdraw? Is it clearly described why?
  Are statistical power considerations discussed? (quantitative research)
  Are inclusion and exclusion criteria described?
  Can the results be reasonably generalised on the basis of this sample?
(quantitative research)
 

  
Data collection
 The author(s) should clearly describe the data collection tool(s) used with a clear
explanation and rationale of why they were chosen.
 The questions to ask while looking at the paper include:
  

 



What tool was used to collect the data?
Questionnaire/interviews/observations?
  How was the data collection tool designed?
  How was the data collected? if questionnaires, how were they distributed? If
interviews who carried out the interviews and where did they take place?
Why was this location chosen? Is it a neutral place to the interviewer and the
participant? Does this have any influence on the data collected? Is it
explained how and why the data was collected?
  Is validity and reliability discussed? (quantitative research) Is plausibility,
credibility and relevance discussed? (qualitative research)
 

  
Ethics
 In this section you are looking to see if ethical considerations have been addressed.
Are the participants compromised in any way and can they be identified? If they can,
what difference will it make?
 The questions to ask while looking at the paper include:
  

 Has informed consent been considered?
  Were the participants given information sheets and consent forms? If not
why not?
  How was the participant/subject approached/recruited and was this
appropriate?
  Is anonymity and confidentiality discussed? How was this established and
maintained?
  How was the research explained to the participants?
  Has potential harm or benefit to the participants been considered?
  Have the ethical issues been sufficiently considered?
  Have the author(s) sought and gained ethical approval from the appropriate
committee or organisation?
 

  (See Chapter 4 for more information regarding ethics.)
 
Data analysis/results/findings
 In this section the author(s) should be describing how they analysed the data and the
measures they used to do this analysis. The results/findings should be clearly
presented. The author(s) do not need to discuss their findings in this section but in
qualitative research findings and discussion may be presented together.
 
Quantitative studies
 



To find out more about the attributes of quantitative research studies see Chapters 8
and 9 in this book.
 The questions to ask while looking at quantitative papers include:
  

 Is it clearly explained how the data are analysed – what statistical tests have
been used?
  Have inferential statistics been used?
  What were the tests of significance that established whether the results
could have occurred by chance?
  At what level was the significance level set?
  Are non-significant results clearly indicated?
  Have confidence levels been discussed?
  Are the tables and figures clearly described in the text?
  Are the characteristics of the sample described?
  Has validity and reliability been addressed?
 

  
Qualitative studies
 To find out more about the attributes of quantitative research studies see Chapters 6
and 7 in this book. The questions to ask while looking at qualitative research include:
  

 How was the analysis carried out?
  Was the type of analysis appropriate for the qualitative approach
undertaken?
  Do the author(s) describe clearly how the categories and themes were
derived from the data?
  Do they identify who carried out the analysis?
  Were more than the researcher involved in the analysis?
  Have they included all the data in the analysis?
  Is rigour discussed? How was it established?
  Were participants able to check the results?
  What actions have the author(s) taken to test the credibility of the findings?
  Have the author(s) considered the potential for bias?
  Do they discuss reflexivity and their role in the study's conduct?
 

  
Discussion, conclusion and limitations
 In this section the author(s) will discuss their findings and interpret what they mean.
Finally, they will draw up conclusions and will make recommendations for further



research or clinical practice. The researcher(s) should identify any limitations of the
study and if they have any negative connotations to the findings.
 
Discussion
  

 Does the discussion relate to the findings?
  Are any new issues discussed in this section that do not appear in the
findings? The author should be relating the discussion to the findings.
  Could the data be interpreted in other ways?
  Have all the research questions been answered?
  Does the discussion address the research aim and objectives?
  Does the discussion incorporate literature to develop and enhance the
relevance of the findings?
 

  
Conclusion
  

 What conclusions do the author(s) make?
  Are the conclusions consistent with the findings?
  Would you suggest alternative conclusions?
  Are theoretical and practical implications of the results discussed
adequately?
  Are the suggested recommendations feasible?
  Are recommendations for clinical practice, education or further research
made?
 

  
Limitations
  

 Have you identified any limitations of the study?
  Have the author(s) identified any limitations?
  Do these limitations affect the research?
 

  
Overall judgement
 At the end of the paper you need to make an overall judgement of the research. You
need to consider if there are implications for your practice.
  

 Is the research reliable enough to influence your practice?
  Has the research added anything new to what is already known?



 
  

Managing your references
 To help you organise your work you will need to keep a record of all the papers that
you have reviewed. There are a number of ways that you can record the references
either in hardcopy or electronically. Index cards are useful for storing your references
– however, this method is a little outdated. There are electronic referencing software
packages available such as Endnote. You may have access to this programme
through your university library. You can also keep records of the references in a Word
document. This can be quite unwieldy to manage, especially as your reference list
grows.
 If you are reviewing a number of papers you need to keep a record of your critique
of the papers that you have reviewed. Several of the critical appraisal tools have
space for you to document your critique. Using a form as such as in Table 5.2 can be
useful to record a summary of the papers reviewed.
 Table 5.2 Record of summary example
 

Whichever system you choose to use you must ensure that you have a record of
the papers you have reviewed. Once have read the literature the next stage is to
present it in a coherent fashion.
 

The layout of the literature review
 Basically a literature review consists of an introduction, a main body and a
conclusion. This sounds quite simple but the layout needs to be planned well.
Drawing up a plan of your literature review will also help you to organise your writing.
Mind mapping can be used to help you with the structure of the literature review and
to map out the relationships between theories and concepts (Rowley and Slack



2004). A mind map is just a diagram of words that show relationships and links with
one another. There is usually a central term. There is no right or wrong way to draw
up a mind map. Having critiqued the papers you would have identified themes and
trends in the literature. You are then documenting the themes that you have identified
and looking at the relationship with one another. Throughout your review you will be
comparing and contrasting the themes from the articles that you have reviewed. See
Figure 5.1 for an example of a mind map. In this diagram you will see the central
word is paramedic calls. The other words and terms are themes that emerged from
reviewing the literature. The literature review should not be a list of the articles
reviewed – reading as a ‘shopping list’ rather than as a carefully thought out and
logical presentation of the literature.
 Figure 5.1 Example of a mind map
 

 

The introduction
 The introduction should include the aim of the review, the rationale and background.
The introduction will be informing the reader of the content of the review. You will
need to write a clear rationale explaining why you decided to undertake the review.
The background should ‘set the scene’ for the reader, discussing relevant information.
For example, what are the incidences of paramedic calls? Who coordinates the calls?
Have there been problems with the calls that led you to this review? You may want to
outline the structure of your review. The search strategy should be clearly described,
identifying how you obtained your articles. It is often useful to highlight the number of
hits the search obtained and how many articles you finally reviewed.
 
Reviewing the articles
 The next stage is to write the review of the articles – demonstrating synthesis of the
themes and concepts identified within them. Carnwell and Daly (2001) suggest the
literature could be divided up into themes derived from the literature itself. Thus using
the example from the mind map (Figure 5.1) the themes identified would be:
paramedic calls, type of calls and duration of calls. The mind map identifies the



concepts and the relationships between them. This conceptual framework will
determine the organisation of your literature review. The review should draw out the
key points and what you consider to be most important information from the literature.
It may not be necessary to discuss and critique every paper in great depth, only the
ones that have significance to your review. The key findings from the review need to
be highlighted and discussed in your literature review.
 Knopf (2006) suggests that the findings from a review can be divided into three
categories: what the studies have in common; what they disagree about; and what
they overlook. Throughout the review you will not only discuss the study's approach
and findings but you will also point out its weaknesses and strengths. The critique of
the studies is an essential part of reviewing the literature.
 It is often viewed that a balanced argument needs to be presented in a review of the
literature. If there are different views identified in the review of the studies then these
do have to be presented in an impartial manner. The different views may not
necessarily signal a disagreement but could have different findings as the
researchers’ approaches may have differed. You need to ask yourself if these views
or findings are surprising to you and if so why. At this stage you need to critically
discuss the differences and relationships between the concepts identified. Theories
may become apparent as your review develops and these should be discussed in
your review. The review should flow in a logical manner, linking each of the themes
(concept) with one another.
 
Writing the conclusion
 The conclusion draws the literature review to a close. A summary should be made of
the review drawing on the main points and arguments made and providing an
overview of current knowledge on a given subject. An emphasis of any ‘gaps’ in the
literature may be re-emphasised here and these ‘gaps’ may include a lack of
investigation into a topic using differing research approaches. Recommendations for
further research may be discussed. The conclusion should provide a final statement
of the core argument and represent approximately 10 per cent of the review (Redman
2006).
 

Referencing
 You are required to identify your sources of ideas, data and other evidence in written
work (Neville 2010). The reader of your work needs to identify what are your ideas
and whose work you have used. Failure to do this is known as plagiarism. This can
have serious consequences if you fail to credit other people's work and present it as
your own. A reference list (which is always presented at the end of academic written
work) is also useful for the reader of your work as it enables them to follow these
references up. There are two main types of referencing styles: the Vancouver style
and the Harvard style.
 
Vancouver style



 The Vancouver system uses numbers in the text that then relate to the reference list,
which is laid out in numerical order.
 When citing an author in the text using the Vancouver style a number is used:
 

When citing using the Vancouver style the reference list is laid out numerically:
 

Harvard style
 The Harvard style uses the author's name and date of publication in the text and the
full reference is written alphabetically in the reference list.
 When citing an author in the text using the Harvard style you use a name(s):
 

When citing using a Harvard style the reference list is laid out alphabetically:
 

You need to check which referencing style you need to follow before writing your
literature review. Regardless of what style you decide to use it is important to keep an
accurate record of all the references you have retrieved.
 

Conclusion
 A literature review is generally a critical appraisal of existing knowledge on a given
subject. It can be seen that reviewing literature has two main purposes: to inform
clinical practice and to provide the foundations of a research study. There are a
number of stages to go through in reviewing the literature: to define the aim or
problem; develop a search strategy; critically review the literature; identify themes
and concepts; and finally to write up the findings of the review. It is important to
critically appraise the studies and not just systematically describe them.
 Carrying out a literature review is an essential component of the research process.
Researchers need to know what previous research has been conducted. The review
will inform the researcher of the current position in a given subject. Also, the
researcher will be able to identify any ‘gaps’ in the literature. Paramedics and other
healthcare professionals need to deliver evidence based care so they need to rely on
the literature to inform their practice. Ability in reviewing the literature in a critical
manner plays a big part in helping inform paramedics how to best carry out their
practice.
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6 Qualitative research in paramedic practice: an
overview
 

Julia Williams
 

Introduction
 The aim of this chapter is to introduce the potential for qualitative research in
paramedic practice and to provide the reader with an overview to the key components
of qualitative inquiry. Qualitative research facilitates our understanding of human
experiences, and helps us learn more about human motivation, perceptions and
behaviour. How individuals interpret experiences and attribute meaning to similar
phenomena can vary between different people or, indeed, may change over time
within the same person. Exploration of these similarities and differences requires
flexibility in the approach to inquiry processes, and qualitative research design and
methods afford opportunities to engage in systematic, robust exploration which is
dynamic and adaptable.
 

What is the purpose of qualitative research?
 When asked this question, people frequently indicate that it is a good way to find out
about participants’ attitudes, opinions and views and, on one level, this is the case.
Qualitative research can establish this but examination of these areas can be
achieved through quantitative questionnaires as well. Qualitative research has the
potential to go so much further than merely reporting people's views and opinions. It
encompasses a variety of ways to explore human behaviours, actions and



experiences and provides opportunities to understand what people are doing and
why. Qualitative research is not focussed on counting and measuring but, rather, it
grapples with the essence of social phenomena and the meanings that individuals
give to these events and processes. The qualitative researcher then offers an
interpretation of their understanding in the research report.
 A fundamental difference between qualitative and quantitative research is that
qualitative research is inductive. This means that theory or interpretation emerges
from the data rather than the researcher trying to test some external theory or prior
interpretation from the outset. As the researcher's understanding develops through
the processes of exploration and analysis of the data, so the emergent theory or
interpretation takes shape.
 

Why choose a qualitative approach?
 A qualitative approach should be chosen if it provides the most appropriate way to
answer the research question. The focus of the research, the research problem, the
research question(s) and aim(s) should drive the decision as to what is the most
appropriate research design. Researchers should never pick their research methods
first and then come up with a research question that fits the method.
 If the researcher wants to test something or prove causality (something that causes
another thing to happen) then a qualitative approach is not the way forward.
 There are many reasons to use a qualitative research approach, for example:
  

 to increase understanding about topics about which little is known (also
useful to further understanding about known topics)
  to explore people's perceptions, opinions, understanding and experiences of
a variety of phenomena (see Box 6.1)
  to explore meanings that people give to their experiences
  to understand human motivation or behaviours
  to provide in-depth description about complex events and happenings
  to generate and/or develop theory.
 

  



Characteristics of qualitative research
 There is not just one singular approach to qualitative research; there are many
different approaches (four of which are explored further in the next chapter). It is not
surprising to find that there are some characteristics that may be unique to one
specific qualitative tradition and not to others. However, Morse (1992) identifies three
general characteristics of exploratory, qualitative research (a practical example of
these is provided in Box 6.2):
  

 emic (insider) perspective
  holistic perspective
  inductive and interactive process of research inquiry.
 

  

Morse describes an emic perspective as focussing on the participants’
understanding and experiences rather than the researcher's theoretical beliefs and
values: an inside perspective. Associated with this is a holistic perspective, which
highlights the importance of the research context which influences individuals’
experiences and construction of understanding. The third characteristic involving
inductive and interactive processes of research inquiry emphasises the emergent and
developmental nature of qualitative research.
 Other characteristics associated with qualitative approaches, include:
  

 an exploratory approach and is often used when little is known about the
subject
  a concern with understanding rather than prediction
  a cyclical, emergent and flexible design; as opposed to a linear and rigid one
  inductive processes in design and analysis
  data collection methods that are usually semi-structured or unstructured
  use of non-numerical data such as conversations from
interviews/discussions, text, images etc.



  analysis that frequently includes elements of description and interpretation
  a focus on meanings that participants attribute to experiences
  a recognition that people may experience/interpret things differently; there is
no one singular version of reality (concept of multiple realities)
  research undertaken in the participant's natural environment
  findings that are unique to the individual study but may have relevance to
other settings (transferability)
  the researcher being active in all elements of the research processes and
reflexivity is key.
 

  

Reflexivity
 Qualitative researchers recognise that their presence and engagement in the
research processes shape the study's development, and it is through their interaction
and relationship with participants that the data are constructed. There is no one
prescribed method to incorporate a reflexive approach within qualitative research and
the issue is complex, but in essence:
 reflexive research acknowledges that the researcher is part and parcel of the

setting, context and culture they are trying to understand and analyst. That is to
say, the researcher is the instrument of the research. (Rice and Ezzy 1999:41)

 A reflexive journal is a useful resource where researchers can note development of
their ideas at all stages of the inquiry. It will contain all sorts of information including
description of events, notations of a subjective nature, rationale for methodological
decisions including those taken during processes of analysis. Keeping a reflexive
journal is an essential activity within qualitative research and its contribution to rigour
is discussed later in this chapter.
 

What does a qualitative research study look
like?
 There is no one single configuration that neatly fits all qualitative research studies.
However, although no two studies will be exactly the same, there are some shared
characteristics. Qualitative research is seen to be more circular than linear in overall
structure and process (Figure 6.1).
 The rest of this chapter focusses on the different activities identified within this
qualitative research cycle (Figure 6.1) using examples from existing paramedic
literature to illustrate the points.
 Figure 6.1 Illustration of dynamic activities in qualitative research
 



 A cyclical model is used in qualitative research, rather than linear which you find
used in quantitative studies (see Chapter 8), which provides opportunities for the
researcher to revisit certain research activities (as indicated by the double-ended
arrows in Figure 6.1) if more information and/or a different type of data are required to
achieve the aim(s) of the study and answer the research question(s).
 This does not mean that the qualitative researcher can lurch backwards and
forwards randomly between the research activities, as there has to be a clear
rationale for all of the research decisions. Qualitative research may be flexible but it
has to be systematic and the process of decision making must be clearly documented
by the researcher(s) to provide a transparent audit trail of the research.
 

Research problem, question and aim/statement
of purpose
 A clear statement of the research problem is needed to put the research in context.
The explanation of the research problem usually draws upon existing literature and
what is already known about the topic area and justification for undertaking the
research. Depending on the research approach taken, there are differences as to
when and how the research questions are developed. For example, the research
questions may not be specified at the beginning of the study as they may emerge at
later stages in the research process. Creswell (2009) suggests that the research



question in qualitative research should be the broadest question that can be asked
that is relevant to the study so as not to prematurely close off any potential avenues
of inquiry.
 Sometimes in published papers on qualitative research the research question is not
explicitly stated with authors more frequently stating the aim or purpose of the study.
Halter et al. (2011), who designed a clinical assessment tool (CAT) to help
paramedics decide about conveyance to hospital for older adults who have fallen,
identify both the question and aim for the qualitative components of their study (see
Box 6.3). You will note that there are similarities between the research question and
the aim of the study, but the way they are written is different. The aim is written as a
statement of intent; and the question is presented in an interrogative sentence. The
two complement each other by giving the reader a more comprehensive picture of the
overall purpose and focus of the study. The aim (or statement of purpose) should
clearly identify the parameters of what is being researched and who is involved, and
the central research question(s) should start to refine the focus of inquiry.
 

Sampling
 Selecting people to participate in qualitative research can be done in a variety of
ways. Qualitative research needs its participants to be able to make meaningful,
knowledgeable contributions so it is likely that they will have experienced the
phenomenon under exploration.
 As can be seen from Evans et al.'s study (Box 6.4), purposive sampling involves the
researcher recruiting from people who are known to meet the criteria of the study and
who can talk from personal experience of the phenomenon under investigation.
 



Purposive sampling is a form of non-probability sampling in that we do not seek to
make statistical inferences. Other such approaches include:
  

 snowball sampling – where participants recommend someone else to
participate (sometimes called nominated sampling)
  volunteer sampling – where people perhaps see an advertisement about the
study and volunteer to participate
  convenience sampling – which can be seen in this study where the
researchers recruited staff linked to the trauma centre who were easy to
access.
 

  Researchers and those conducting research critiquing need to be aware of the
specific strengths and limitations of all of these individual strategies but overall they
need to balance the principles of appropriateness and adequacy when making
decisions about sampling (Morse and Field 1996). Appropriateness is guided by
which participants can best contribute relevant data, and adequacy is achieved when
the researcher has sufficient data to construct a complete description of the
phenomenon under examination and when no new information emerges during data
collection (saturation).
 

Data collection
 No matter whether the study is qualitative, quantitative or mixed-method research,
data collection is a central activity in the inquiry process. Creswell (2009) identifies
four broad types of data collection in qualitative research:
  

 interviews
  observation
  documents – including public documents (policies, patients’ records etc.) as
well as private documents (letters, diaries, journals etc.)
  audio and visual material and other artefacts (photographs, music, videos,
art, film, software etc.).
 

  



Most of the pre-hospital qualitative research to date has used different types of
interview, and/or observation to collect data, and it is these more frequently used
methods that will be expanded on in this overview chapter.
 

Interviews
 Interviews provide an excellent opportunity to talk to the participants and to learn
about their experiences, understanding and interpretation of the issues under
investigation. Interviews in qualitative research are usually semi-structured or
unstructured and are frequently audio recorded. Interviews may be undertaken:
  

 on a one-to-one basis either in person, over the phone, or via the internet
  in the form of a focus group.
 

  
Types of interview
 1. Semi-structured, individual interviews enable the researcher to ask each

participant the same core of questions but they also allow for researchers to
follow up on areas that emerge during the interview to increase exploration
around the research questions (Box 6.5).

2. Unstructured, individual interviews have no predetermined questions but
rather the researcher starts with a broad open question as in the Forslund et
al. (2008) study referred to earlier:
‘Please tell me about the call you made to the EMD [Emergency Medical
Dispatch] Centre.’ (p. 234)

 The researchers then followed up with other questions according to the
participants’ responses, such as:

 ‘‘What did you do then?’, ‘Tell me more about that’ and ‘What was your
experience of the contact you had with the ambulance personnel?’ (p. 234)

 Clearly these interviews can be intense events (both for the participant and
the interviewer) and it is important that the researcher can devote their full
attention to the participant, which is why it is common to audio record
interviews as writing notes during an interview can be very distracting for
both parties.

 Interviews are dynamic, complex interactions which have the potential to
uncover rich data, but they are not without their challenges (see Table 6.1).

 



3. Focus groups (sometimes referred to as interviews for example, Creswell
2009) are group discussions usually involving somewhere between four and
twelve participants. More than this is considered too many as people may
struggle to get their ideas across in the allocated time, and less than this
may make it difficult to sustain the conversation depending on the individual
participants.
Some of the benefits of focus groups include:

  
 participants can share experiences and ‘bounce’ ideas off each other
 opportunity to gain a variety of different participants’ perspectives within
one event
 ability to gather breadth of information within one event
 dynamic event which can help participants recall things they may not
have thought of in an individual interview. 
Some of the challenges that can be encountered with focus groups:
 getting several participants in one place at one time – particularly
challenging if you have to get frontline ambulance staff stood down from
shift to participate
 sometimes there can be individuals who dominate the discussion so a
skilled facilitator is required to oversee the focus group to make sure
everyone has an opportunity to contribute
 information gained may be superficial
 confidentiality may be at risk especially as the researcher cannot control
what participants say to other people once they have left the focus
group venue.

   Table 6.1 Examples of the strengths and limitations of individual interviews
  
Strengths Limitations

Protected individual time for
the participant so that they can
talk without being influenced by
others

Time-consuming to carry out

If mechanically recorded, there
is consistency in the
documentation of data

Time-consuming to prepare for analysis if they are
recorded, as the audio files need to be transcribed
into a written record

If participants do not
understand the questions, the
researcher can rephrase them

Not all participants can put their feelings and
experiences into words succinctly

The researcher has the
opportunity to explore issues
raised in the interview with
each individual

Unstructured interviews can be challenging to
analyse as participants are not asked the same
questions and each interview can produce very
different information

 



Despite these challenges focus groups as a research method in pre-hospital
emergency care settings is popular (Box 6.6).
 

Observation
 Observation as a research method can be used on its own or as a supplementary
method to complement information gained through other data collection methods
such as interviews. Data collection often includes intensive documentation of field-
notes recorded during periods of observation (see Box 6.7).
 There are varying levels of participation (see Chapter 7) that the researcher can
undertake when using observation as a research method, ranging from complete
participant through to complete observer (Hammersley and Atkinson 1998). However,
in many studies it seems that the researcher takes on a role that sits somewhere
between the two extremes of this continuum.
 

Observation is a complex and time-intensive method of data collection and
consideration must be given to various aspects including:
  

 gaining access to the research setting
  being accepted by the group – the ‘insider/outsider’ experience
  effective documentation of field-notes when in the ‘field’ for prolonged
periods
  being aware that the researcher's presence might actually change the
participants’ usual behaviour
  getting too involved in the research setting and participants’ culture so the
researcher runs the risk of losing the focus of the study and ‘going native’
  managing observation fatigue as the periods of observation can often be
extremely intense for participants and researcher alike
  issues related to withdrawal from the research setting after prolonged
periods of observation.
 

 



 

Approaches to analysis in qualitative research
 Approaches to analysis in qualitative research are as varied as the overall research
approaches themselves and should be guided by relevant traditions such as
ethnography, phenomenology, grounded theory (discussed in Chapter 7). In this
section, what is presented is an outline of some key principles of analysis in
qualitative research. Specific frameworks, details and application of analytical
techniques will be found in the many specialist texts written about approaches to
qualitative data analysis.
 

What do we mean by qualitative data analysis?
 Analysis is about making sense of the information (data) that has been collected.
Rigorous processes of data analysis (see Box 6.8) involve taking the (potentially
large) body of information (raw data) from all of the individual sources of data and:
  

 preparing the data so that they are in a usable, practical format for analysis
  breaking the data down into smaller, analytical units (deconstructing) which
temporarily disassociates this data from the whole context of the research
(decontextualising)
  rebuilding (reconstructing) the data into larger meaningful units (categories;
themes etc.)
  shaping the data (recontextualising) into something meaningful for the
audience without compromising the truth of the participants’ contributions.
 

  

This requires the researcher to be willing to immerse themselves in the data and to
become totally familiar with the content of the data before starting active processes of
analysis. These activities are very labour intensive and can be time consuming.
 Whether or not to use software packages (often abbreviated to CAQDAS –
Computer Assisted Qualitative Data Analysis Software) to assist in the analysis of
qualitative data is often debated by researchers. Their use does not reduce the
researcher's role in rigorous analytical development within qualitative data analysis as
none of them do the analysis for you!



 However, CAQDAS can help you to manage the data making it easier to:
  

 store data
  code data
  search data
  retrieve data.
 

  In addition, CAQDAS is beneficial as it provides a transparent audit trail of the
developments in analysis as the work progresses (see Table 6.1).
 In qualitative research, data collection and data analysis are activities that
frequently occur simultaneously; with one activity informing the other (this is called an
iterative process). Before interpretive processes of analysis can begin, the data need
to be prepared. For example, if data were obtained via recorded interviews then these
recordings need to be transcribed (put into a written form) so the researcher has a
tangible product to work with.
 In general, qualitative data analysis is involved with exploring the data looking for
patterns and similarities but just as important as the identification of emergent
similarities is the recognition of differences that appear within the data sets. Exploring
atypical cases (Morse and Field 1996) can be particularly enlightening and may
provide opportunities for focussed exploration of areas relevant to the research that
may otherwise have been overlooked.
 Analysis is a creative process within qualitative research which may share some
common features across the different qualitative approaches, but, also, it may be
guided by method specific attributes as well. Researchers are required to keep
detailed records of their decision trails throughout these activities and to make them
available to others who may need to access this information when assessing the
quality of the research study.
 

What is important in assessing the quality of
research using qualitative approaches?
 The constantly emerging literature relating to consideration of rigour within qualitative
research continues to demonstrate a lack of consensus. Rolfe (2006) suggests that
the debate divides broadly into three camps:
  

 use the same criteria to judge qualitative research as is used for quantitative
research
  use different criteria to evaluate qualitative research
  discard the notion of generic criteria to assess all qualitative studies.
 

  Lincoln and Guba's (1985) classic work on methodological rigour has influenced
many writers in the realms of qualitative inquiry. Their concept of trustworthiness,



which relates to the truth value of a study, can be established by using techniques to
demonstrate credibility, transferability, dependability and confirmability (Erlandson et
al. 1993):
  

 Credibility enhances trustworthiness through the acknowledgement of
existence of multiple realities. The researcher has a duty to report the
participants’ perspectives as clearly, accurately and fairly as possible.
Participants should be able to recognise and affirm any descriptions that the
researcher constructs when presenting the findings of an inquiry (Lincoln
and Guba 1985). Techniques to establish credibility include: prolonged
engagement, triangulation, peer-debriefing, member checks and the use of a
reflexive journal (see Table 6.2).
  Transferability relates to whether or not the findings are relevant to other
settings or to other groups of people. The researcher needs to provide
sufficiently detailed information about the participants and their contexts so
that the reader can judge how transferable the findings are to other settings.
Techniques for confirming transferability include: thick description, purposive
sampling and the reflexive journal (see Table 6.2).
  Dependability pertains to whether or not the findings would be consistent if
the study were carried out again with similar participants or in a similar
setting. Of course, given an acceptance of multiple realities in qualitative
inquiry there is likely to be some variance. Techniques for establishing
dependability include: provision of a clear audit trail, and the reflexive journal
(see Table 6.2).
  Confirmability is concerned with evidencing that the origins of the research
findings can be tracked back to the original data. Researchers need to
demonstrate clearly what has influenced their interpretation of the data,
identifying potential and actual bias where it is known. Techniques for
establishing confirmability include: the provision of an audit trail, and the
reflexive journal (see Table 6.2).
 

  Table 6.2 Techniques to demonstrate elements of trustworthiness
  
Technique Explanation and activities

Prolonged
engagement

To increase credibility the researcher spends extended periods of time
in the research setting to explore the context of the research, to learn
about the participants, and to minimise the effect of any distortions that
may have been caused by the presence of the researcher. Prolonged
engagement helps in building trust relations between the researcher
and the participant



Technique Explanation and activities

Triangulation Includes using different sources of data and/or different data collection
methods to look at the same phenomenon but from different
perspectives to increase the credibility of the data. 
Can also include using multiple researchers at various points in the
study perhaps for data collection and/or analysis

Peer-
debriefing

This covers a range of activities to increase credibility, including
presenting at conferences and getting feedback about the research
process and findings, getting peers to debate methodological issues,
and involving peers in analytical procedures such as coding

Reflexive
journal

Supports all aspects of trustworthiness in a study and can become an
integral part of the audit trail

Member
checking

Enhances credibility through getting feedback from participants. This
could involve asking participants whether an interview summary is
accurate and whether they want to add anything else before the
interview finishes; or participants can be given copies of various parts
of the research report to comment on the researcher's interpretation of
the data; or perhaps the researcher might get a panel of participants to
look at the entire report and give feedback to the researcher before
releasing the report into the public domain

Thick
description

Transferability can be enhanced by the provision of very detailed
information about the environment and the participants. This level of
detail frequently comes from field-notes from observation undertaken
during the research. The detail should increase the readers’ familiarity
with the research so they can make sense of the findings and evaluate
their potential for transferability

Purposive
sampling

Involves the selection of participants who are believed to be able to
give rich, robust information about the phenomenon being researched.
They usually have had firsthand experience of the situation which
increases the potential for transferability of the findings

Audit
trail/Decision
trail

Enables an external auditor to assess the dependability and
confirmability of the research. It should include a record of all activities
undertaken during the research. This may not be just written accounts
such as field-notes, documents etc., but may include audio-visual
recordings, photographs etc. If researchers have used CAQDAS the
summary sheets from these software programmes are time/date
stamped and make an effective contribution to the audit/decision trail

 Although the pursuit of rigour is important within qualitative research, it should not
become a means to an end. There is no hard and fast rule as to how many of the
activities listed in Table 6.1 are needed in a qualitative study. Researchers need to
utilise appropriate techniques according to the study's needs. We would recommend
that keeping a reflexive journal in qualitative research is important and that all
qualitative researchers must be able to evidence a robust audit trail of their research.
 



Overall, it is a matter of establishing an acceptable balance between all the
activities as, otherwise, there may be a danger of finding out more about the
researchers (in the name of reflexivity) or the measures taken to promote rigour
rather than learning about the actual research itself and the emergent findings of the
study (Sandelowski and Barroso 2002).
 

Dissemination of the research findings
 Once the research is completed, it is imperative that the findings are shared with
other people (disseminated). It could be considered as unethical to carry out research
without disseminating the findings. You should consider:
  

 Who needs to know about the research? For example,
  healthcare practitioners

 policy makers
 health service providers
 general public.

    How are they going to be informed? For example,
  written papers

 presentations at conferences, meetings, seminars etc.
   

  These issues are discussed in more detail in Chapter 10.
 

Conclusion
 The scope of qualitative research is immense and the different approaches within
qualitative research are numerous. What is important is that researchers select the
appropriate research approach and methods to meet the study's aim(s) and answer
the research question(s). One of the risks of a broad chapter such as this one, which
provides an overview of topic areas, is the danger of oversimplification of the issues.
This chapter must be considered as a starting point, a springboard for further
investigation before actually commencing a qualitative research study. As with any
rigorous research, whether it is qualitative or quantitative, there are choices to be
made with regards to methodological approach and methods, and these should be
informed decisions taken from a position of knowledge and understanding.
 This chapter has examined the role of qualitative research approaches and
identified some of their common shared characteristics. The flexibility of this research
approach has been illustrated and linked to research examples from paramedic
practice as well as my own work on street homelessness. Not all qualitative research
is the same and in the following chapter, four different qualitative research
approaches are explored in more depth and linked to research in paramedic practice.
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7 Using qualitative research methods in
paramedic practice
 

Julia Williams
 

Introduction
 From the previous chapter it is clear that there is not just one approach within
qualitative research. Making a decision about what is the most appropriate way
forward to answer a qualitative research question requires the researcher to know
about the different approaches within qualitative inquiry. Before embarking on a
qualitative study for the first time the researcher should find time to talk to people who
have undertaken qualitative research to see what challenges confronted them and
how they navigated their way through the research. Sharing experiences is a great
way to learn about practical aspects of research and it helps to shape our
understanding of research approaches. If you are reading this chapter to help you
critique or understand research papers then ask all the time: is this a suitable
approach to answer the research question?
 This chapter provides an outline of four common approaches in qualitative research
that have been used in pre-hospital research:
  

 ethnography
  grounded theory
  phenomenology
  generic qualitative research.
 

  It is beyond the scope of this text to equip a researcher with a sufficient knowledge
to undertake a study using any one of these approaches but this chapter will



introduce the overall characteristics of each approach. If you are critiquing a research
article that states that a certain qualitative approach has been used then look for the
core characteristics of the approach in the research paper.
 

How do you choose the ‘right’ research
approach?
 Sometimes there is considerable pressure on qualitative researchers to give their
research a label such as ethnography, grounded theory or phenomenology even if it
does not completely fit the study's aim(s). As discussed in Chapter 6 the researcher
needs to select an approach which provides the best chance of answering the
research question(s) and addressing the area under investigation. The most
important factor in the final decision should be whether or not the philosophy
underpinning the selected research approach is appropriate and meaningful to the
study.
 To be able to make a choice, the researcher needs to know what the options are
and what they actually mean. Throughout the rest of this chapter we will take each of
these four research approaches (ethnography, phenomenology, grounded theory, and
generic qualitative research) and identify the associated tradition which has informed
the development of the approach. Then using real examples of research studies we
will demonstrate the key features of the individual research approaches by:
  

 highlighting the focus and purpose of the research approach
  identifying common methods of data collection used within the research
approach
  illustrating key concepts attributed to the research approach
  discussing some practical considerations relevant to the approach.
 

  

Ethnography
 A central tenet of ethnography is the phenomenon of culture. Ethnography is an
approach that has developed from anthropology (Box 7.1) where researchers would
literally live within the society or with the group that they were studying to learn about
all aspects of the group's culture in order to understand how people's behaviour is
shaped and determined by the culture in which they live.
 



The main data collection methods within ethnography are participant observation
and interviews involving extensive fieldwork and prolonged engagement. Other data
sources such as documents, diaries, electronic communications and photographs can
all provide useful contextual data within ethnography. Lincoln and Guba (1985) argue
that periods of prolonged engagement are important in establishing the credibility of a
study and this technique is particularly relevant to ethnography.
 Prolonged engagement occurs when a researcher spends time with the research
participants in their own environments and social contexts. Not only does this help to
construct a rapport between researcher and research participants, but eventually it
balances out any unusual occurrences or reactions that may occur in response to the
researcher's presence, particularly in the early days of the research. The idea is that,
when participants get used to the researcher being around, if participants’ behaviour
had changed when the researcher was new to the environment, over prolonged
periods of time they will revert to their ‘normal’ behaviour. It is important that
ethnography occurs in the participants’ natural setting rather than creating an artificial
environment to carry out the research. This is clearly demonstrated in the following
example.
 
An example of ethnography in paramedic practice
 An ethnography focussing on paramedics and emergency medical technicians (EMT)
was undertaken in the United States to explore the cultural influences on
occupational behaviour (Palmer 1983). Although, Palmer's research was published
28 years ago, it is notable how certain aspects of the study still demonstrate
transferability today, for example, what type of emergency call is valued, and what is
seen as an inappropriate use of emergency ambulance services.
 It is evident that this research engaged with a variety of data collection methods
aligned with ethnography and Palmer identifies which ethnographers informed the
development of his research:
 Data were gathered by participant observation, direct observation, informal

interviews, conversations, listening to official radio traffic, and inspection of
written documents obtained through immersion into the work culture … Thus
data are basically qualitative in nature (obtained overtly) and were gathered in
the ethnographic traditions espoused by Lofland (1976) and Manning and Van
Maanen (1978). (Palmer 1983: 164)

 



So Palmer used classic methods associated with ethnography through prolonged
periods of fieldwork including observation, informal interviews and conversations. He
supplemented this with other data collection methods including exploration of
documentation. Through spending over 500 hours in the setting he became
immersed in the culture and even qualified as an EMT. He uses the field-notes of his
observation as a primary source of data and includes extracts of his notes in his
published paper. Palmer engaged in different levels of participant observation during
the study, at times even providing emergency care to patients as he became
accepted as part of the team. He appears to cross over from ‘outsider’ status to
‘insider’ status as the participants become used to him being around.
 There are several interesting features about Palmer's paper. For example, the style
in which it is written is very much a narrative description, almost like a story rather
than a structured research paper of today where the standard presentation includes:
  

 introduction
  literature review
  methods
  analysis
  results/findings
  discussion
  conclusion.
 

  Hammersley and Atkinson (1983) emphasise that there is no one way to write an
ethnography and that ethnographers need to find a style that enables them to narrate
their findings in a way that most accurately reflects the participants’ realities. Creswell
(2007) argues that this open style may be disconcerting to people used to a more
traditional structure to reporting research studies. However, in his writings, Palmer
achieves detailed, thick description which contributes to enhanced rigour through
transferability (discussed in Chapter 6) as it enables the reader to judge for
themselves whether the researcher's interpretation is plausible.
 Another interesting disclosure is that his research was overt as opposed to covert.
Simply this means that Palmer did not try to hide his research activities from his
participants. Covert research is when the research is done almost ‘undercover’ which
involves an element of deception on the researcher's part. There are clearly ethical
issues involved in covert research and where possible it is discouraged (see Chapter
4). If Palmer wanted to undertake covert research presumably he would have trained
as an EMT before starting the research and then worked as an EMT while discreetly
gathering data without his colleagues knowing that he was engaged in research.
 Palmer's research (Box 7.2) culminates in the production of an insightful narrative
about everyday life on the road for paramedics and EMTs in an urban ambulance
service in the United States.
 



Phenomenology
 Phenomenology aims to achieve a rich understanding of individuals’ life experiences
and it is concerned with staying true to these experiences (Creswell 2007).
Phenomenology emphasises the importance of seeing things from the participants’
perspectives and to understand how they feel. It is a popular approach within
healthcare research but is not without its challenges partly due to the different types
of phenomenology and researchers’ varied interpretations of processes within
phenomenology.
 Historically this approach emerged from philosophy (Box 7.3). Flood (2010)
indicates the core focus of phenomenology is to understand human experience as
expressed by the individuals themselves.
 

There are two major approaches within phenomenology:
  



 Descriptive: associated with one of the early phenomenologists, Edmund
Husserl (1859–1938), who believed the essence of the lived experience
could be accessed through human consciousness
  Interpretative: often referred to as hermeneutic phenomenology, which goes
beyond the descriptive and seeks to look for meanings that individuals
attribute to their lived experiences (Heidegger 1962).
 

  A particular difference between these two strands of phenomenology is
engagement with a practice known as bracketing, which came from Husserlian
phenomenology:
 Simply described, it means the ‘suspension’ of the researcher's preconceptions,

prejudices and beliefs so that they do not interfere with or influence [his/]her
description of the respondent's experience. (Parahoo 2006: 68)

 So bracketing literally means to put brackets round the researcher's experiences,
and to suspend them so that their experiences and views do not influence how they
report the participants’ experiences. There are many challenges to being able to do
this as it is hard to set our own feelings/opinions/experiences to one side. However,
within descriptive phenomenology, bracketing is encouraged to help the researcher to
describe the participants’ experiences as accurately as possible.
 On the other hand, hermeneutic phenomenology actively discourages bracketing,
recognising that both researcher and participant have their own life experiences and
preconceptions. It may not be possible (or desirable) to completely block these out
but it is important to be aware of them and the impact they may have on our
interpretation of events.
 
An example of a phenomenological study in paramedic
practice
 Elmqvist et al. wanted to understand more about patients’ experiences of the first
time they came into contact with pre-hospital emergency care services. The aim of
the research was ‘to describe and understand the patient's first encounter with pre-
hospital emergency care as experienced by the patient and the first responders’
(2008: 186).
 In total, 18 people participated in unstructured interviews which allowed the
researchers to gather in-depth information about participants’ experiences of their first
pre-hospital encounter relating to traumatic injuries. Participants included:
  

 4 patients
  3 ambulance staff
  2 firemen
  8 policemen
  1 next of kin.
 



  The research was carried out in Sweden where different emergency services are
more frequently involved in the first response to medical emergencies than in the UK.
Not all research findings are appropriate to every country/culture so readers need to
look for the potential for transferability within the research findings and decide which,
if any, elements are useful to them.
 Within their analysis, Elmqvist et al. aimed to uncover meanings of the participants’
lived experiences of this phenomenon. They acknowledge their attempts at
bracketing their own experiences (they refer to it as a need to bridle their own
preconceptions) in order to accurately represent the participants’ accounts. They
clearly detail the procedural stages in their analysis making reference to known
writers in the field of phenomenology who influenced their approach such as Giorgi
(1997).
 The findings describe the essence of the experience of the patients’ first encounter,
which was often reported as chaotic. Five constituent elements emerged which
emphasise the variations in participants’ experiences: ‘the encounter with the
helpless injured body, the confirming existential encounter, the encounter while
waiting, the lived encounter and the recapitulated encounter’ (2008: 185).
 From the data generated by using this research approach (Box 7.4), Elmqvist et al.
concluded that being a patient in an emergency situation can be a disempowering
and distressing experience. Emergency care providers need to find ways to provide
emotional support to these patients whilst at the same time delivering appropriate
urgent medical treatment.
 

Grounded theory
 Grounded theory has its roots in sociology (in particular the sociological perspective
of symbolic interactionism) and is focussed on developing theory related to social
processes grounded in the data obtained from study participants (Box 7.5). Glaser



and Strauss (1967) developed an approach to grounded theory which has influenced
many studies in healthcare and, over the years, different perspectives on grounded
theory have emerged. Morse et al. (2009) state:
 As with all qualitative methods – and perhaps all research methods – the method

cannot be used in a ‘cookbook’ or formulaic way. Every application, every time
grounded theory is used, it requires adaptation in particular ways as demanded
by the research question, situation, and participants for whom the research is
being conducted. But grounded theory is not necessarily a collection of
strategies. It is primarily a particular way of thinking about data. (2009: 14)

 

Morse et al. identify that researchers have frequently adapted this methodology
selecting only some elements of the theory rather than adopting a totally grounded
theory approach within their study. Even Glaser and Strauss themselves had a
parting of the ways and constructed distinct versions of grounded theory as they
could not agree on certain elements. So you will come across several variations of
grounded theory in your reading.
 In grounded theory the processes of analysis are central to this approach as the
interpretation of the data is a key activity. Analysis is iterative and inductive using
processes of constant comparison of data so that as concepts emerge they are
constantly compared to new data until no new concepts and/or theories emerge
(Glaser and Strauss 1967).
 
Challenges in grounded theory research
  

 Theoretical sampling is a core strategy in grounded theory that facilitates
effective processes of constant comparison. The researcher does not know
in advance who will be in their sample as it is only when the concepts and
theories emerge that the researcher can make decisions as to whom or what
will be the most appropriate sample to include next. This is a challenge in
grounded theory studies as researchers are not able to identify sample
characteristics before the study commences as these decisions will depend



on emergent data. This can be problematic when approaching a Research
Ethics Committee (REC) or funding body as this information will not be
available at the start of the study.
  Theoretical saturation should determine the end of data collection (Glaser
1992). This is when no new data emerges and the constant comparison
activities only reinforce existing interpretations. Hence the size of sample
required for the study is unknown at the start of the project which, again, can
be of concern to RECs or funders.
  Having an ‘open mind’. Researchers should not have any preconceived
ideas or expectations as to what they might find in the study before it starts.
Taken to the extreme, this prohibits reviewing the literature before
developing and undertaking the research. This decision is not without risk as
if the researcher is unaware of similar studies in the same field as they have
not reviewed existing literature, there could be unnecessary duplication of
research which is neither practical or ethical (Denscombe 2003).
 

  These challenges all require the researcher to make methodological decisions.
Sometimes these decisions have to be based on practicalities. For example, if the
study has to be submitted to an REC, then the background to the research will need
to be presented and this will more than likely require the researcher to consult
existing literature. These types of issues may be why some researchers using
grounded theory only adopt part of the approach to accommodate their needs, rather
than engaging in the whole process.
 
An example of a grounded theory study in paramedic
practice
 Campeau (2009) undertook a piece of research designed to increase understanding
of how paramedics actually manage situations on-scene. He set out ‘to generate a
substantive theory of paramedic scene management practice’ (2009: 213). He
wanted to explore how paramedics take control of their working environments and
how they adapt them to provide emergency healthcare.
 Campeau decided to adopt a grounded theory approach using semi-structured
interviews which were audio-recorded and transcribed prior to analysis. In total, 24
paramedics were involved:
  

 14 male, 10 female
  10 from urban areas, 9 from suburban areas and 5 from rural areas
  6 were novice level practitioners; 7 were experienced practitioners; and 11
were deemed to be experts.
 

  Campeau identifies that he carried out three rounds of interviews but it is not clear
in the paper whether, and if so how, he used theoretical sampling. However, this is a
good point to note. Just because activities are not described in a publication, it does



not mean we can assume that they were not done. All that can be said in an appraisal
is that these issues were not mentioned. Although not making specific reference to
theoretical sampling, Campeau does refer to constant comparison of data between
each round of interviews in order to check the emerging theories against new data.
 Ultimately, Campeau developed the first ‘formal theory of paramedic scene
management’ (2009: 213) known as the Space Control Theory. The theory comprises
five categories pertaining to social processes on-scene:
  

 establishing a safety zone
  reducing uncertainty through social relations
  controlling the trajectory of the scene
  temporality at the scene
  collateral monitoring.
 

  Through this research (Box 7.6), Campeau argues that defining this theory, which is
grounded in paramedics’ views and experiences, will help to improve understanding
of other healthcare professionals as to what actually happens on-scene. He believes
this theory will be useful for enhancing educational developments for paramedics and
student paramedics by providing a theory of practice. Campeau would like to see the
development of more theories that examine paramedic practice from a broader
perspective than just patient assessment and intervention (2008).
 

Generic qualitative research
 Not all qualitative research ‘fits’ the approaches that have been discussed so far and
researchers should not be pressured into following a research approach if it is not
suited to the study's aim(s). Some of the published qualitative research in pre-hospital



care emphasises the exploration of clinical issues but does not necessarily align with
any specific qualitative research approach (Box 7.7).
 

As we have seen with other research approaches, although there may be significant
variations within the same approach, readers may have an expectation of what
structure or processes could be involved in research aligned with an established
methodology. With generic qualitative research these preconceptions do not exist as
the design could include a combination of a variety of qualitative methods.
 Caelli et al. acknowledge the need for generic qualitative research but they are
concerned about the quality of this work:
 We define generic qualitative research as that which is not guided by an explicit

or established set of philosophic assumptions in the form of one of the known
qualitative methodologies…There is a need and a place for generic qualitative
research – the question is how to do it well. (2003: 2)

 They suggest four areas that should be included when writing accounts of
qualitative research so that the reader can make their own evaluations of quality:
 1. Theoretical positioning of the researcher. This refers to the reasons that

the researcher wants to do the research, their motivations, background,
interests, and existing beliefs.
2. Congruence between methodology and methods. There needs to be a fit
between methods and methodology. The methodology is about the
philosophical underpinnings of the research. The methods need to be
appropriate for the research approach with sufficient detail given to
demonstrate their effective use. Caelli et al. warn that generic qualitative
research should not become an unstructured approach where researchers
just borrow elements of recognised research approaches and then try and
patch them all together (sometimes referred to as ‘method slurring’). There
needs to be a good fit between methods and research approach.
3. Strategies to establish rigour. These are complex and as we saw in
Chapter 6 there is no consensus as to the most appropriate processes to
achieve this in qualitative research. However, qualitative research must be
rigorous and qualitative researchers need to keep developing in this area in
order to ensure their research is credible.
4. The analytic lens through which the data are examined. This refers to how
researchers look at the data and what informs their approach to making



sense of the data.
 At first glance, there may seem to be some overlap between points 1 and 4, but
Caelli et al. (2003: 8) clarify that: ‘While theoretical positioning was about the
researcher and his or her motives for pursuing a particular area of inquiry, the analytic
lens is about how the researcher engages with his or her data’.
 In their conclusions, Caelli et al. indicate that generic qualitative research is here to
stay and they identify a need for greater knowledge and an increased evidence base
to support this research approach.
 
An example of a generic qualitative research study in
paramedic practice
 There are several studies that have been undertaken in pre-hospital emergency care
that do not identify specific affiliation to any particular research approach. A mixed-
method study by Cooper et al. (2007) explored the role of the emergency care
practitioner (ECP) by adopting a generic qualitative approach to the qualitative
components of the study.
 The study was presented in two papers: one focussing on the qualitative
components and the other on the quantitative elements. The aim of the study was ‘to
develop an overview of the current ECP role by identifying instances and hindrances
to collaboration and from this to develop a model of collaboration in unscheduled
care’ (2007: 625).
 The qualitative components comprised observation (field-notes were documented)
and interviews with 24 ECPs (nurses and paramedics). In addition interviews were
carried out with 21 stakeholders from a variety of professional backgrounds including
doctors, nurses, paramedics, social services, trust managers, practice managers and
care home managers.
 The interviews were semi-structured and explored topics around the ECP role and
collaborative working.
 The authors describe the process of analysis in detail and link this to processes of
triangulation of data which Cooper and Endacott (2007) advocate should be
considered to establish rigour within generic qualitative research. Cooper et al.'s
findings from systematic and rigorous analysis include identification of three major
themes:
  

 ECP role
  cultural perspectives
  education and training.
 

  Cooper et al. take the opportunity in the paper to map their study against Caelli
et al.'s four quality criteria by:
 1. describing the research teams’ background and interests and by declaring

preconceived ideas
2. describing the methods and linking them to methodology



3. outlining their actions to improve rigour e.g.:
 

 keeping an audit trail
 independent analysis of the interview transcripts between the two
researchers
 having a respondent validation event to discuss what had emerged from
the analysis
 use of triangulation by using a number of different data sources

  4. describing how they engaged with the data – the analytical lens.
 This paper provides an impressive account of the application of key quality criteria
to generic qualitative research. However, one point to consider is that this description
took over half of the discussion section, which whilst commendable may not always
be possible depending on the word limit of the publication. Nonetheless this is the
type of information that needs to be included within the audit trail in case researchers
are approached for further details about their research study.
 From this type of research (Box 7.8), Cooper et al. produced a model of
collaborative practice involving ECPs and they made several recommendations for
service developments which could benefit patient care.
 

Conclusion
 There are many different research approaches within qualitative research; it is not a
case of ‘one size fits all’. The decision as to which approach to use for what study
should be based on identification of the approach that is most appropriate to explore
the topic area, and which gives the best chance of answering the research



question(s). Researchers and those critiquing research need to be fully informed
about the possible options and they should understand the strengths and limitations
of the chosen approach.
 This chapter introduces four possible approaches, but there are many more.
Hopefully it has emphasised that not all qualitative research is the same and neither
do all the research approaches have the same purpose. However, all qualitative
research must be undertaken in a systematic, rigorous way to ensure that it maintains
its place as a recognised contributor to scientific endeavour and knowledge
development.
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8 Quantitative research in paramedic practice:
an overview
 

Jayne Cutter
 

Introduction
 This chapter aims to provide a broad overview of quantitative research starting at the
point of deciding a research project will be undertaken through to data analysis and
all important stages in between. It is not designed to be a complete ‘how to’ guide on
undertaking quantitative research, rather it is a basic guide to understanding the
process that will allow you tomore out of reading quantitative research studies and
hopefully enable you to make your first foray into conducting your own research
projects.
 The stages of research to be discussed in the following chapters will offer a
systematic approach to quantitative research that will guide you through the research
process from idea to output (Figure 8.1).
 Figure 8.1 Stages in the quantitative research process
 



 

Research questions: hypothesis and null
hypothesis
 The first stage in designing a research project is to decide on a subject of interest that
requires investigation, either because little or no research exists in the field or more
likely because the available research is out of date, incomplete or simply bears
further investigation. The aims and objectives of the study will identify what the
researcher is trying to achieve and provide a collection of goals to which the
researcher will aspire. However, these aims and objectives may be vague and need
to be focussed. To do this a research question is posed.
 The origin of the research question is often found in previous studies and may be
generated following a review of the literature. The research question in a quantitative
study will frequently begin with ‘do/does’, ‘what is’ or ‘how many’ rather than ‘how’ or
‘why’ (Box 8.1).
 



Some researchers will endeavour to make predictions about the expected outcome
of a study before even beginning to collect data. These predictions will relate to the
expectation that a relationship between variables will be established (a hypothesis) or
that no relationship will be established (a null hypothesis). The purpose of the study
will then be to accept or reject the hypothesis (or null hypothesis), see Box 8.2.
 

Quantitative approaches to designing research
studies
 Having posed the research question, and identified the hypothesis (or null
hypothesis), an appropriate research approach must be identified. Quantitative
research is most suited to exploring variables that can be measured and relationships
between variables are examined objectively either statistically or numerically to
provide an answer to the question. A variable is ‘an attribute that varies, that is, takes
on different values (e.g. body temperature, heart rate)’ (Polit and Beck 2008: 768)
and may be classed as dependent or independent. A dependent variable will be
influenced or depend on another variable (the independent variable), see Box 8.3.
 

Quantitative research methods include either non-experimental or experimental
studies (Bowling 2009).
 
Non-experimental methods include:
  

 surveys
  descriptive studies
  



analytical studies
  cross-sectional studies
  prospective studies
  secondary analysis.
 

  
Experimental methods include:
  

 experiments e.g. laboratory
  randomised controlled trials (RCTs)
  quasi-experiments
  explanatory surveys
  observational studies.
 

  A non-experimental study establishes only associations between variables while an
experiment establishes causality. These will be discussed in more detail in Chapter 9.
 

Sampling
 A population is the entire group of people in which a researcher is interested, for
example all paramedics in the UK, or all patients who have suffered a myocardial
infarction in Wales during 2011. In general, quantitative researchers will endeavour to
include as many participants as possible in their studies as the more participants
included, the more the findings can be generalised to the total population studied.
Including an entire population in a research project is usually prohibitive in terms of
cost or access. Therefore, researchers need to select a subset of the population that
can be considered representative of the whole for inclusion in the study.
 This subset of the population is known as the sample and its characteristics must
closely approximate the characteristics of the population, for example the same
gender or age distribution. Sampling is the process by which a sample is selected.
Sampling designs are considered either as probability sampling in which the
sample is selected randomly or non-probability sampling in which the sample is
selected by non randomised means.
 
Characteristics of probability sampling
  

 Everyone within a population has an equal chance of being selected
increasing the likelihood that the sample is representative of the population.
  Selection is random; therefore, no bias is possible. This adds to the
credibility of probability sampling.
  



Probability sampling is often impractical unless the population is narrowly
defined e.g. patients within a narrow age range suffering from the same
medical condition.
 

  
Characteristics of non-probability sampling
  

 The strength of non-probability sampling lies in its practicality particularly
when the population is not narrowly defined e.g. all paramedics in the UK.
  A non-probability sample may not be representative of the population.
  A non-probability sample cannot be considered free of bias.
 

  

Types of probability sampling
 Probability sampling utilises a sampling frame or a list of potential participants and
includes:
  

 Simple random sampling – each potential participant is allocated a number
and numbers selected randomly. Each number has an equal chance of
being drawn ‘out of the hat’. Random number tables or computer packages
that generate random number sequences can be used to simplify the
process.
  Systematic random sampling – participants are chosen at intervals from a
list; for example every tenth person.
  Stratified random sampling – the target population is divided into strata or
divisions according to predetermined characteristics, e.g. age, height or
weight before implementing simple or systematic random sampling.
  Cluster random sampling – this relies on the fact that some study
populations can be organised into clusters or groups of similar entities –
houses in a street, doctors in a hospital. Cluster sampling involves several
stages. If a researcher wanted to consider patients sustaining fractured neck
of femur within one city, firstly he would identify the city, then the NHS trust,
then the hospital accepting trauma patients, then the relevant orthopaedic
ward and finally the patients.
 

  

Types of non-probability sampling
 Non-probability sampling is common in health service research. The following types
of non-probability sampling are frequently used:
  



 Convenience sampling – this entails approaching the most convenient
people, often because they are known to the researcher or the researcher
has easy access to them. Market research where pedestrians are stopped in
the street, lecturers who involve their students in a study, paramedics
surveying patients for whom they have provided care utilise convenience
sampling.
  Snowball sampling – is a form of convenience sampling where early
participants recommend others that they think may be suitable participants.
  Quota sampling – this can be considered similar to stratified sampling in
that certain characteristics within a sample, religion or ethnicity for example,
are sought. This means that where the views of one group may be
significantly different to another, a suitable sample can be identified which
represents the proportion in which each group is represented in society. For
example, African--Caribbean males may experience more racial abuse than
white males. Therefore in a study which seeks to examine the frequency of
racial incidents in an inner city school, an over-representation of white males
will not provide accurate data. Therefore, quota sampling would be
appropriate to identify the correct proportion of white to African--Caribbean
males.
  Purposive sampling – this relies on the researcher's belief that they know
the population and relies on the researcher's judgements on their suitability
for inclusion. However, there is a degree of subjectivity here that may
compromise the rigour of the study.
 

  If the sample is not representative of the population, the external and construct
validity will be compromised and the study's findings may not be considered valid.
According to Bowling (2005) two types of sampling error exist: systematic error where
sampling is carried out incorrectly and random error where an unusually
unrepresentative sample is chosen. The result of sampling error when testing a
hypothesis could be that either a true hypothesis is rejected (Type 1 error), or a null
hypothesis is accepted (Type 2 error).
 

Data collection methods
 A variety of collection tools are used to collect data in quantitative studies. According
to Parahoo, these include questionnaires, observations schedules, scales and
instruments but all are ‘predetermined, structured and standardised’ (2006: 55). In
experimental research, physiological and mechanical measurement tools are often
used according to the measurements required. It is beyond the scope of this chapter
to describe these; however, in both experimental and descriptive studies, two data
collection methods are frequently used – direct observation and surveys.
 
Observation
 



Direct observation is often a suitable method of data collection where participants
may not report behaviour or events accurately and is particularly suitable for
observing non-verbal behaviour where self-reported data may not accurately capture
true behaviour due to embarrassment, fear of censure or where the research subjects
cannot articulate their viewpoints, for example those who may be unconscious,
distressed or confused, and is frequently used in descriptive research. Checklists or
rating scales may be used to record observations. Using a standardised checklist
means that multiple observers can be used to speed up data collection while ensuring
that the phenomena are observed and recorded in the same way. The researcher
becomes the measuring instrument but recording equipment can be useful in
enhancing the researcher's observation skills and increasing continuity where several
researchers are used to collect data. Recording also means that more than one
person can view the recording thereby minimising bias. However, despite the
availability of recording equipment and checklists the role of observer can be difficult
(see Chapter 9).
 
Survey
 One of the most common data collection methods used in descriptive quantitative
research is the survey. Surveys are also useful in descriptive studies although many
of us are familiar with surveys from our everyday lives in the form of satisfaction
surveys, opinion polls, the national census carried out every ten years in the UK and
market research. Surveys rely on self-reported data, that is, individuals answering a
series of questions posed by the researcher either face-to-face or in the absence of
the investigator often via the mail or internet. Surveys are useful when a researcher
wishes to consider knowledge, behaviour and attitudes. Structured questions can be
used to collect unambiguous data that lends itself well to data analysis using
computerised statistical packages and are therefore suited to areas where little
research exists. Not only are surveys useful to capture data on events that have
already happened, but can also be used to collect information on what may or may
not happen in the future.
 Survey questions do not ask for in-depth answers but rely on a series of brief
predetermined responses – ’yes/no’ ‘male/female’ etc. – to collect extensive but,
some would argue, rather superficial data. Having said that, more detailed responses
can be encouraged by the use of scales, commonly called Likert scales, in which a
range of potential responses is provided (see Box 8.4) for example, ‘excellent, very
good, good, satisfactory, poor’. These are commonly used in studies that measure
attitude.
 

Surveys utilise a number of approaches to collect data. Face-to-face interviews
involve an interviewer meeting with participant to ask a series of questions. This is a
labour intensive strategy which may require specific training for the interviewer but



the benefit is that response rates in face-to-face interviews tend to be high. Telephone
interviews also rely on an interviewer asking questions of the participants but without
the expense and labour intensive input required in face-to-face interviews. They are
most suited to relatively short interviews but response rates will be lower than with
face-to-face interviews as those who may consider it impolite to turn away from an
interviewer may be less reluctant to hang up on a telephone call. They may be
inconvenient for those with hearing difficulties or those without phones who will not be
able to be accessed and therefore a sample may be unrepresentative of the general
population. Electronic surveys are increasingly used for research purposes and free
online software such as SurveyMonkey are easily accessible. Electronic surveys are
simple and relatively cheap to administer and can reach a large target audience but
this audience is limited to those with internet access and some groups of the
population, particularly the older adult and those in low socio-economic groups where
internet access may be difficult could be excluded. It is possible that internet security
systems may block the messages so that the intended recipients do not receive the
questionnaire. Incompatibility between operating systems such as Apple and
Microsoft may also reduce the potential sample size.
 Market research often utilises face-to-face, telephone and electronic interviews.
However, more common in healthcare research is the use of postal questionnaires.
These allow distribution to a large number of geographically spread participants
easily. Postal questionnaires minimise the social desirability response where
respondents may be influenced in their responses by consideration of how their
answer may affect or be judged by the interviewer and therefore it is possible they
may be more honest in their responses. The social desirability response could
therefore introduce bias into the survey.
 

Rigour in quantitative research
 The concept of rigour in research relates to the strength of the design, the amount of
bias and the degree of control over extraneous variables. In quantitative research it is
discussed in terms of validity and reliability.
 
Validity
 It is important that a measurement tool measures what it purports to measure. Validity
is the extent to which the data collection tool measures what it is intended to
measure:
  

 Content validity is where each item on a questionnaire or interview
schedule is examined for relevance and is inevitably, to some extent, based
on the judgement of practitioners and academics. One element of content
validity is face validity which refers to whether the data collection tool looks
as if it measures the construct under question. An instrument can be said to
have face validity if one can determine what is being measured by looking at
the tool.



  Criterion-related validity relates to how well a new instrument compares
with other tried and tested measures such as a different questionnaire or
direct observation. The validity of a new instrument is difficult to establish,
agreement is often reached concerning the relative validity of frequently
used instruments and where existing data collection tools are available, they
should be used in preference to designing a new un-validated instrument.
  Construct validity also referred to as measurement validity, refers to
whether the questionnaire yields results that confirm statistical relationships
derived from existing theory and so relates to assumptions made on
theoretical knowledge (Oppenheim 1992).
  Ecological validity is the extent to which findings are applicable to
participants’ natural social settings. However, it has been suggested that the
falseness of having to complete a questionnaire and the social desirability
response could mean that ecological validity is compromised (Bryman
2008).
  Internal validity relates to the degree to which cause and effect can be
demonstrated and refers to the extent to which changes in the dependent
variable can be attributed to changes in the independent variable.
Experiments possess a high degree of internal validity because variables
can be manipulated to rule out alternative explanations for the results.
Randomisation further increases internal validity.
  External validity or the degree to which the behaviour and opinions of the
sample population are representative of the wider population and represents
the extent to which the findings of a study can be generalised to other
settings. External validity will be increased but not guaranteed by a large
sample and compromised by a low response rate.
 

  

Reliability
 Reliability is the degree of consistency with which a measurement tool measures
what it is designed to measure. It relates to both the instrument of data collection, i.e.
the questionnaire, and the conditions under which it is administered and can be
measured by its level of purity, consistency and accuracy. Reliability may be
considered as having two aspects – external and internal reliability.
  

 External reliability or stability represents consistency over time. To an
extent the same measurement tool, e.g. questionnaire, should provide the
same information whenever it is administered within the same population.
However, it must be recognised that traits and opinions change over time
and experiences, memory and boredom with repetition may alter the
participant's responses and lack of correlation may not necessarily be due to
an unreliable research instrument. Researchers may evaluate the stability of
an instrument by evaluating the test-retest reliability which involves using



the same data collection instrument twice and comparing the results. A
statistic known as the reliability coefficient may be employed to indicate
the degree of reliability by describing the strength of the relationship
between variables. A perfect relationship is indicated by a correlation
coefficient of 1.00.
  Internal reliability or consistency relates to whether a scale is comprised of
consistent indicators (Bryman 2008) and the extent to which the questions
within a scale measure each phenomenon being studied can be measured
using a statistic known as Cronbach's alpha in which a score of 0 to 1.00
indicates the degree of internal consistency.
 

  Where more than one observer is involved in the data collection process, it is
important that each agrees with the evaluation or description of the event to minimise
measurement errors. Interrator reliability can be measured by two or more
researchers participating in an observation simultaneously and comparing their
findings. It could be assumed that a high level of agreement confers high interrator
reliability. However, agreement may happen by coincidence and so a statistic known
as Cohen's kappa can be used to adjust for chance. The value of Cohen's kappa is
measured between 0 and 1.00 and a level of 0.6 or above would be considered
acceptable (Polit and Beck 2008).
 Whereas use of a previously used measurement tool may improve validity, there is
no guarantee that doing this will enhance reliability as reliability relates not only to the
instrument but the conditions under which it is administered. Hence a questionnaire
administered to patients experiencing pre-hospital care may not be suitable for those
in a long-term hospital.
 

Statistical concepts
 

Measurement
 Quantitative research examines relationships between variables numerically or
statistically. The mere mention of statistics can elicit cries of horror from those who
‘don't like numbers’. However, statistics can be used effectively to clearly present
research findings and a deep understanding of intricate mathematical concepts is not
required.
 The complexity of the statistics presented will depend on the type of measurement
used. Nominal measurement is the lowest form of measurement and relates to
categories that can be named and assigned a simple numerical code, for example
male/female where male may be assigned the number 1 and female the number 2.
Nominal categories must be mutually exclusive and bear some relation to each other
– we are all biologically either male or female. An unsuitable combination of
categories would be paramedic/blood group A/female because some participants
may fit into two or more of these categories.
 



Ordinal measurement allows sorting of data based on a ranking system. Ordinal
measurement implies some degree of order, for example average, good and excellent
but while order is apparent, the difference between each category is not quantifiable.
Although you can assign numbers to each category, for example average = 1, good =
2, excellent = 3, these numbers do not quantify any difference between the
categories, i.e. excellent is not three times better than average. Nominal and ordinal
data are described as categorical data.
 Interval measurement permits rank ordering of data where a regular interval is
apparent between the categories, for example patients’ temperature recordings of
36°C, 37°C, 38°C and 39°C where each successive temperature measurement is 1°C
higher than the previous one. However, interval measurements do not have an
absolute zero.
 Ratio measurements have an absolute zero. Examination marks can be
considered as ratio data because a mark of zero can and occasionally does occur. It
is possible to say that a student achieving a mark of 100% had a score of ten times
that of a student awarded 10% whereas these comparisons are not possible with
interval data. You cannot, for example say that a person with a temperature of 35°C is
5% colder than someone whose temperature is 40°C as a body temperature of zero
is impossible in a living patient. Interval and ratio data are described as continuous
data.
 

Descriptive statistics
 Descriptive statistics are used to describe data. In its simplest form, descriptive
statistics will tell us the frequency or number of responses to any particular question
and is expressed as a number (n) or percentage and even with this simple measure,
information on a given variable emerges from the data (Box 8.5).
 

Sometimes, we are interested in an average or measure of central tendency rather
than an absolute number. In statistics, we refer to three types of average. To illustrate
these, let us consider a group of patients and categorise them according to their age
in years, where we have a distribution of ages as follows:
 12, 36, 55, 68, 75, 75, 75, 69, 57, 40, 10
 The mode is the most frequently occurring value in a distribution. In this example,
the most frequently occurring age, i.e. the mode, is 75.
 Now let us consider these patients again. The median is the value below and
above which an equal number of cases occur. To calculate this, the numbers are first



arranged in ascending order:
 10, 12, 36, 40, 55, 57, 68, 69, 75, 75, 75
 In these patients, the median is 57 as five ages appear below and five appear
above.
 Figure 8.2 Normal distribution
 

 The mean is the sum of all values divided by the number of values in your dataset
 

 The range is the highest minus the lowest score. In our example, this would be:
 75 − 10 = 65
 
Graphical representation of distribution
 Distributions can also be organised visually. This allows us to look for patterns in the
data. Figure 8.2 is a normal distribution curve or bell-shaped curve and represents a
distribution of ages arranged symmetrically where the highest frequency of ages were
distributed near the midpoint and exceptionally low or high ages at each extreme.
 In a situation where a large number of young patients are seen and plotted on a
graph, the highest density of ages is clustered towards the lower end of the age
range and the resulting graph is said to have a positive skew where the long tail of
the graph is directed in positive direction (Figure 8.3).
 Figure 8.3 Positive skew
 



 Now imagine that most of the patients seen are elderly: the largest frequency of
ages would be seen at the higher end and the graph would now be said to have a
negative skew (Figure 8.4).
 Figure 8.4 Negative skew
 

 

Inferential statistics
 As useful as descriptive statistics are, they only describe single variables. Inferential
statistics help us explore relationships between variables from which we can make
inferences from the sample population to the general population. A range of statistical
tests is available to help us explore relationships in data. Choice of test depends on
whether:
  

 data are categorical or continuous
  data are normally distributed.
 

  Where data are normally distributed parametric tests can be used whereas non-
parametric tests must be used where data are not normally distributed. Normally
distributed data are predictable: values will always be distributed in a certain pattern
(Figure 8.2). Therefore, statistical tests applied to normally distributed data carry with
them a high degree of certainty. Data that are not distributed normally lack this



predictability and therefore non-parametric tests lack the certainty of parametric tests
and are therefore considered less rigorous.
 It is beyond the scope of this chapter to describe in detail the range of statistical
tests. However, common tests for exploring relationships between categorical data
include the Chi-square and Fisher's exact tests. Continuous data are frequently
explored using tests such as the Mann-Whitney U test, Kruskal-Wallis test (non-
parametric) and one and two tailed t-tests (parametric). However, regardless of the
tests applied, one factor stands out as being of paramount importance in inferential
statistics, i.e. that of significance.
 

Significance testing
 Significance testing is a method by which researchers can identify whether a
relationship truly exists between variables. Significance is based on percentages and
assumes that we can never be 100% certain of our findings. We must therefore apply
criteria that describe how certain we are. Typically, the criteria we apply are 95%
(most commonly) or 99% which assume that we are either 95% or 99% confident of
our findings or described another way, only 5% or 1% of our findings occurred by
chance. We then have significance levels of 0.05 (5%) or 0.01 (1%). Significance is
expressed by the letter p which represents the probability that the null hypothesis is
true. A relationship is said to be statistically significance if p < 0.05 or p < 0.01
depending on the criterion that we apply i.e. there is less than 5% or 1% probability
that this relationship occurred by chance (Box 8.6).
 

Another way of expressing significance is by considering the confidence interval
(CI). A confidence interval is the estimated range of values that contains the true
value at a level we consider a relationship significant, usually 95% or 99%. Rather
than have a single absolute value, a confidence interval describes a margin of error.
Again, confidence intervals are expressed as percentages. A confidence interval of
95% (CI 95%) offers two values between which we can be 95% confident that the
true value lies (Box 8.7). The narrower the margin between the two values, the more



confident we can be that the relationship between the variables is statistically
significant.
 

Using a quantitative research critiquing tool
 Within the health service, there is a continuous drive for quality care based on the
best available current evidence. Although not the only source of evidence, research
material is an invaluable resource. However, not all research is good research and it
is important that there are mechanisms whereby the quality of published research can
be appraised. A critiquing tool utilises a framework or checklist to appraise the quality
of a study. Such tools should address the following:
  

 the focus of the research and the research question
  the research approach
  sample selection and recruitment
  bias
  extraneous variables
  confounding factors
  findings – are they statistically significant? Can they be generalised to your
workplace?
  congruence with findings of other studies.
 

  Useful, tried and tested frameworks such as the Clinical Appraisal Skills
Programme (CASP) have been devised and are freely available (Public Health
Resource Unit 2006). This is discussed further in Chapter 5.
 

Conclusion
 This chapter has provided an introduction to quantitative research and basic
statistical concepts. Hopefully, those of you who wish to take the first steps into
conducting your own research will now be more confident in posing a suitable
research question and developing your hypotheses. For those of you who have no
desire at present to embark on your own research project, the chapter should help
you get more out of reading and appraising quantitative research papers.
 The chapter has highlighted that quantitative research is not one single approach to
research. Rather, it is an umbrella term that incorporates both experimental and non-



experimental studies. The final choice of method should be determined by the
research question. Chapter 9 will build on the material discussed in this chapter.
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9 Using quantitative research methods in
paramedic practice
 

Jayne Cutter
 

Introduction
 In the previous chapter, we established that quantitative research is used where
variables can be measured and relationships between them examined objectively.
Quantitative studies are concerned with empirical evidence and the findings reflect
reality rather than beliefs. They are therefore suitable for situations where information
can be gathered using structured methods, providing data that can be subjected to
statistical analysis.
 Quantitative research studies are either experimental or non-experimental in
design. This chapter will explore both experimental and non-experimental designs
and their suitability for different types of research question will be discussed. The
advantages and disadvantages of the various methods will be considered and the
credibility of the findings of studies utilising these methods will be appraised.
 The critical issue in research is the awareness of the pertinence of particular
methods. The most important question to be asked when deciding on a suitable
research design either for a dissertation or research project is: ‘What method will best
answer the research question?’ This alone should determine which approach is
adopted, not: ‘I don't like numbers so I won't do a quantitative study’ or: ‘I don't do
touchy, feely, so qualitative research is out of the question’. Once what is to be
investigated is carefully considered the appropriate design should become apparent.
However, researchers are increasingly recognising that a single method approach
may not always fully answer the research question. We must acknowledge that all
research methods have flaws, and adopting a single method may involve exchanging



deficiencies in one area for gains in another. Therefore, it may be necessary to
approach the study with a range of appropriate methods to explore each individual
issue to ensure the validity of the design and results. Hence combining two or more
quantitative approaches, or even mixing quantitative with qualitative approaches, is
gaining popularity.
 Grimes and Schulz (2002) described a hierarchy of evidence of quantitative
research designs largely based on the rigour of the design, the level of control the
researcher has on the variables under consideration and the degree to which
randomisation of the samples takes place (Box 9.1).
 

The remainder of this chapter will consider the use of these methods. You may find
it beneficial to refresh your memory on the stages of quantitative research before
reading this chapter (see Chapter 8, Figure 8.1).
 

Experimental research
 Experiments are considered the pinnacle of scientific research by those who embrace
the positivist paradigm who consider that ‘there is a fixed orderly reality that can be
objectively studied’ (Polit and Beck 2008: 762). Experiments rely on the researcher
manipulating the independent variable and measuring the effect on the dependent
variable.
 Data may be collected only once or on several occasions within the same study.
Consider a study that measures the success of post-exposure prophylaxis (PEP) in
preventing occupational acquisition of HIV infection following a needlestick injury.
Data cannot be collected pre-needlestick injury as it would not meet the parameters
set in the research question. Therefore, an after-only or post-test design would be
followed where data are only collected following the injury and subsequent
administration of PEP. Another popular design is the before–after or pretest–posttest
design. This is the approach taken where baseline data is collected before the
intervention (pretest) and then data collected following the intervention (posttest), e.g.
the success of a teaching intervention in improving practice (Siriwardena et al. 2009,
see Box 9.3).
 

Randomised controlled trials
 For some researchers, the only true experiment is the randomised controlled trial
(RCT). RCTs are considered the ‘gold standard’ study design in healthcare research
for the following reasons:



  
 Researcher bias is minimised through randomisation of the sample into
intervention and control groups. The intervention and control groups will
contain individuals who are closely matched in terms of characteristics that
may influence the findings of the study conferring a high degree of internal
validity as a cause and effect relationship can be identified.
  The sample size is generally large. This increases generalisability as a large
sample is more likely to be representative of the general population than a
small sample. However, this does not necessarily mean that RCTs have a
high degree of external validity as the participants are often selected from a
narrowly defined group under certain conditions and unless the findings can
be applied to a similar population within a different setting, external validity
may be compromised.
  Physical behaviours or biological measurements (changes in blood
pressure, response to medication) are carefully defined leaving little or no
room for researcher bias to influence the findings.
  RCTs move forward in time, hence reducing bias caused by faulty memory.
  Confounding factors and variables are tightly controlled.
  The studies can be easily replicated and have a high degree of reliability.
 

  RCTs are intended to determine the success of an intervention, e.g. the success of
a drug compared to a placebo in treating a defined medical condition or the effect of
different interventions. Participants are put into an experimental or control group
randomly to prevent bias. Researchers are often unaware (or blind) to which group is
receiving the intervention. This is known as a single blind study. On occasions both
the researcher and subject are unaware of whether they are in an intervention or
control group and these are known as double blind studies. Regardless of whether
blinding is used, groups share characteristics relevant to the research study – all may
have the same medical condition, share the same profession, undertake the same
university course, have similar physical attributes. The only difference between
groups is that the experimental group receives an intervention, e.g. a drug, teaching
session, dietary supplement, while the control group either receives no intervention or
a placebo. This is classified as a parallel groups or between subject design and is the
commonest type of RCT.
 Occasionally, there may be more than one experimental group where more than
one variable is being tested, for example an experiment that examines the
contribution of exercise and a calorie controlled diet on weight loss. One experimental
group may be put onto a weight loss programme; the other experimental group may
go onto the same weight loss programme but also be provided with an intensive
exercise regimen, while the control group receives neither intervention.
 Despite rigorous efforts on behalf of the researchers to recruit participants with
similar characteristics, there may be times when simply being a human being may
influence the outcome. Factors such as experience, prior learning, familiarity and
adaptation may act as confounders and change the participants’ responses over time



so that the researcher can never be fully confident that it is purely the intervention
that is responsible for the findings. To account for this a crossover or within subject
design may be adopted in which the participants are randomly assigned to their
respective groups for a period of time and then swapped so that the experimental
group becomes the control group and vice versa (Box 9.2).
 

Quasi-experiments
 It may not always be possible to conduct an RCT because randomisation is difficult or
impossible because of clinical, ethical, institutional, organisational or managerial
constraints. Therefore, although the effect of interventions can still be measured, the
non-intervention group is used as a comparator rather than a control. These are
known as quasi-experiments as they have many of the attributes of a true experiment
but as randomisation cannot be achieved, it is impossible to determine categorically
that the outcome was purely the result of the intervention rather than a by-product of
the differing characteristics between groups. Therefore, quasi-experiments do not
have the same degree of internal validity as RCTs but nevertheless provide very
interesting and pertinent data (Box 9.3).
 

On occasion, a researcher may conduct a quasi-experimental study in which there
is no comparator group. In this case, known as an interrupted time series experiment,
a series of measurements are taken before and after an intervention on one
experimental group only.
 Despite the limitations of not randomising the sample, quasi-experiments perform a
very useful function in healthcare research. Randomisation is often difficult or
impossible in social settings. The convenience of assigning participants to groups
based on workplace, place of residence etc. may outweigh the benefits of
randomisation providing the researcher gives careful consideration to whether an
alternative explanation can be found for the outcome. For example, in Box 9.3, one
must consider whether it is likely that the characteristics of paramedics in each of the
counties were likely to be sufficiently different to explain the fact that clinical practices



varied between them or that the most likely explanation for the findings is that the
educational intervention had a positive impact leading to improved care in the
intervention group.
 

Non-experimental research
 In a study where the independent variable cannot be manipulated, where an attempt
to control a variable may compromise safety, experimental research cannot be
undertaken and is replaced by non-experimental or observational research. For
example, Leiss et al. (2009) undertook a survey to identify circumstances surrounding
exposure to blood by paramedics. Variables such as the use of safety equipment and
personal protective equipment and patient behaviour were identified as significant in
whether exposure took place. Had the researchers wanted to know if any of these
variables, e.g. wearing eye protection, was particularly likely to be significant in
reducing exposures to blood, they could have considered an experiment in which one
group (the experimental group) were provided with protective eyewear and another
(the control group) were not allowed access to this equipment. At the end of the
experiment, the number of paramedics in each group who sustained a splash of
blood into their eyes could be compared to identify whether wearing eye protection
significantly reduced such adverse exposures. However, despite the potential value of
such an experiment, it would be entirely unethical as the efficacy of protective
eyewear in reducing exposures has already been established and withholding this
equipment could put paramedics at an unnecessary risk of infection.
 Non-experimental research may be descriptive in that it is intended to provide
information on how many of a given sample hold certain opinions. Similarly,
information on how certain events and characteristics are associated with each other
can be obtained from descriptive studies. Descriptive studies are often the first foray
into quantitative research and can help generate hypotheses for further studies.
 In correlational research, relationships between variables are explored without any
intervention from the researcher and, despite lacking the rigour associated with
experiments, can provide evidence supporting associations between changes in one
variable and changes in another. However, pre-existing differences between the
participants may be responsible for the findings and any apparent similarities or
differences may be the result of individual factors rather than the variables under
consideration. Nevertheless, as not all samples are amenable to randomisation
because of ethical and other difficulties, shunning non-experimental studies because
of any perceived lack of rigour would result in a lack of investigation of problems that
are very significant in healthcare.
 Under the umbrella of non-experimental research are various research designs and
once again, it must be emphasised here that the appropriate design is the one that is
best suited to answering the research question. A common distinction used to
describe non-experimental research studies is whether the design is retrospective or
prospective. A retrospective study (Chapter 8, Box 8.3) uses information from the
past to explain current events. The dependent variable is identified first and the past
explored to identify independent variables. One must introduce a note of caution



here. Although retrospective information can be useful in explaining current
phenomena, some of this information may not have been collected with research in
mind and as Parahoo (2006: 193) states: ‘Description of past behaviour may be
highly subjective’. Nevertheless, retrospective studies have been used to explain
present outcomes by considering precursors to them and can be conducted
economically. See Box 9.4.
 

Prospective studies are only concerned with exploring current phenomena by
seeking information from the future. Once the research question has been identified,
data collection moves forward in time. Some studies will operate a retrospective and
prospective design within the same study for example, longitudinal studies in which
data is collected at several points in time.
 

Case control studies
 A case study involves detailed analysis of a single case where the term ‘case’ does
not relate to an individual but to a location, institution, community or other group.
Case studies are descriptive in nature and have a retrospective design. Case control
studies (Box 9.5) compare a group of people who have an outcome of interest (case)
with a group of people who do not (control) where the case is exposed to the
independent variable and the control is not. Providing any characteristics that could
influence the findings are very closely matched to avoid confusion, a cause and effect
relationship can be established because the outcome definitely follows the exposure.
 

The relationship between cigarette smoking and lung cancer is well known but
provides a good illustration of how case control studies can be used to establish
cause and effect. Imagine if this relationship had not yet been proven, but a
researcher suspected that a link existed. In order to evaluate the impact of cigarette



smoking on the incidence of lung cancer, this researcher could undertake a case
control study. A group of people suffering from lung cancer (the case) could be
examined retrospectively to determine how many had ever smoked. A second group
of people who did not have lung cancer (the control) could also be examined
retrospectively to see how many of them had smoked. The two groups must be as
similar as possible in every way apart from smoking. The findings could then be
compared to establish whether smoking increased the likelihood of lung cancer. If
more of those suffering from lung cancer had smoked in comparison to the control
group, then a causal relationship between smoking and lung cancer could be
established.
 

Cohort studies
 Cohort studies may be prospective or retrospective. In a prospective cohort study, the
researchers begin with a presumed cause and move forward in time to identify the
supposed outcome, for example whether healthcare workers who sustained a
needlestick injury developed HIV infection. Prospective cohort studies are very often
costly to undertake as a long study period may be required to demonstrate the effect
one is investigating and a large sample size may be needed if the outcome is rare.
The researcher has to be certain that all participants are initially free of the condition
being studied.
 Again, the example of whether cigarette smoking causes lung cancer is relevant
here. A cohort study undertaken to identify whether a relationship between smoking
and lung cancer exists could involve long-term follow-up of a group (or cohort) of
participants, some of whom are smokers and others who are not, to determine
whether any of them developed lung cancer in later life. If the incidence of lung
cancer was higher in the smokers than the rest of the cohort, a link between smoking
and lung cancer could be established.
 Cohort studies can also employ a retrospective design (see Box 9.4) and measure
exposures from the past and outcomes in the present. This approach is useful in
determining how many people develop a condition rather than whether they acquired
it or not, e.g. how many of a cohort of patients with diagnosed coronary heart disease
died following a myocardial infarction.
 

Cross-sectional studies
 Cross-sectional studies observe and describe what is happening within a population
at a given point in time and measure both exposures and outcomes simultaneously
(Box 9.6). Cross-sectional studies are retrospective and report past as well as current
behaviours and attitudes. They cannot be used to establish causality as no
intervention is carried out by the researcher. Consequently in cross-sectional studies,
phenomena cannot be tested but can only be observed. In other words, relationships
between variables are examined but the variables are not manipulated by the
researcher. The exact nature of the relationship may be ambiguous as it is impossible



to conclude from the results whether the exposure preceded the outcome, leading
one to suspect that there may be more than one explanation for the findings.
 

If we were interested in how many healthcare workers developed HIV infection
following a needlestick injury for example, questions about HIV status and previous
needlestick injuries could be posed in the same survey. If those participants who were
infected reported previous needlestick injuries, it might be tempting to assume that
one of these injuries was the cause of the infection. While this may be the case,
cause and effect cannot be conclusively established in this example as the healthcare
worker may have been HIV positive before any needlestick injuries occurred.
Furthermore, they may have other risk factors such as a history of unprotected sexual
intercourse or intravenous drug use which may have caused the infection rather than
a needlestick injury. Cross-sectional studies therefore lack the degree of internal
validity found in experimental studies.
 In cross-sectional studies, data are collected within one time period, therefore they
are reasonably economical to conduct and can consider several exposures and
outcomes simultaneously. However, the fact that there is only one data collection
period means that one cannot infer changes over time from a cross-sectional study.
Data collection usually involves undertaking a survey or structured observation. The
‘falseness’ of completing a questionnaire or being observed may compromise
ecological validity but the very nature of these structured data collection methods
means that cross-sectional studies can be easily replicated by other researchers or
within different populations.
 

Data collection in non-experimental studies
 Data collection in descriptive and correlational studies may involve a number of
strategies. Retrospective review of existing information including archived material,
case notes and health records will provide a wealth of information useful for
hypothesis formation and describing phenomena. Rigid criteria must be applied when
examining such material to ensure that a systematic approach is taken. Where ‘new’
data is required, studies commonly employ surveys or direct observation. In the
previous chapter, we considered how these can be used to effectively collect data.
Despite the evident advantages, however, we have to acknowledge that there are
some limitations to both surveys and observation. Next, we will consider their
potential disadvantages and how we can minimise their effects.
 
Survey



 Response rates in surveys, particularly postal and email surveys, are notoriously low
although Parahoo (2006) acknowledges that it is difficult to define how many
responses are acceptable. A zero response rate is theoretically possible, for example,
in those in vulnerable groups, e.g. those with serious mental illness. A poor response
rate means that the quality of the data may be compromised and the results may not
be representative of the population being studied since the opinions of the non-
responders may be vastly different from those who responded (Bryman 2008). (See
Box 9.7). In addition, a low response rate can compromise the external validity of the
data set.
 

Some respondents may be ‘people pleasers’ and respond to a questionnaire in the
way that they think will satisfy the researcher. These responses may reflect
professional norms and values, i.e. this is the way a paramedic should
think/respond/act. In survey research, the researcher may introduce or perceive a
degree of bias when interviewing a subject perhaps due to facial expression, tone of
voice or the way in which a question or answer is phrased. The use of standardised
questions reduces the risk of bias and this is further reduced when surveys are
conducted in the absence of the researcher. Ambiguity may be a problem if the
wording on the questionnaire is misleading and as there is no researcher present to
clarify the meaning, confusion may result in inappropriate responses and poor quality
data. Therefore, those embarking on a project that will collect data via survey,
questionnaire design and strategies aimed at improving response rates become very
important. The following should be considered (Oppenheim 1992; McColl et al. 2001;
Bryman 2008; Edwards et al. 2009):
  

 Use financial or other incentives. These do not have to be large but may
encourage participation.
  Keep the questionnaires short, balancing the need to obtain as much
relevant information as possible and compiling a questionnaire which deters
potential respondents from completing it because of its length.
  In postal surveys, the fact that there is no interviewer present to create a
rapport with respondents means that the questionnaire itself has to keep
respondents motivated rather than encouragement from a third person.
Keep it snappy, relevant and interesting to the study population.
  Make letters and questionnaires personal. Using a stamp rather than having
the letter commercially franked also adds a ‘personal touch’.
  Contacting participants before sending questionnaires also builds a
relationship and encourages participation.
  



Provide clear instructions. The researcher will not be with the respondent
when a postal questionnaire is completed.
  Send the questionnaire by first class post to emphasise the importance of
the study.
  Follow-up contact of non-responders is useful but must be balanced against
the likelihood that too much contact will antagonise those who do not want to
participate.
  Non-threatening questions such as gender, age, etc. should be listed at the
beginning of a questionnaire.
  A questionnaire that appears cluttered or crowded may discourage
respondents; keep it simple.
  Ensure anonymity and confidentiality.
 

  
Observation
 In the previous chapter, we considered how observation is a useful method for
collecting data where self-reporting may be impossible or inaccurate. For example, a
study designed to explore blood exposure events among paramedics could utilise a
questionnaire survey to ask the participants to report on circumstances surrounding
the events. This was the approach taken by Leiss et al. (2009). Individuals may
however under-report the number of injuries because of recall bias, fear of censure,
the social desirability response or reluctance to report on events where a failure to
follow the correct procedure may have been a contributory factor. Direct observation
of practices ‘in the field’ would eliminate erroneous reporting although this method is
not without its own limitations.
 Four types of observer have been described by Gold (1958) and each has its own
advantages and disadvantages:
  

 The complete observer. Here the researcher acts in the capacity of complete
observer by observing the participants without intervening in any way and
without being noticed, or complete participant by participating in events
without revealing that he/she is undertaking research. Ethical difficulties
arise in that the observation must be covert. None of the participants are
aware that they are being observed, and while this might yield data that
accurately reflects true behaviour, this type of data collection might be
interpreted as deceptive and may be fraught with ethical difficulties (see
Chapter 4).
  The observer as participant. In this case the observer participates in the
activity being observed, perhaps as a fellow healthcare worker. However, the
researcher in the capacity of complete participant could be faced with ethical
or moral concerns if unsafe practices are observed. Is it negligent to
continue to observe without intervention if safety is compromised? This may
also apply to the complete participant.
  



The participant as observer or complete participant. When the researcher
becomes a participant as observer or observer as participant, his/her
presence is likely to influence the behaviour of those being studied, a
phenomenon commonly known as the Hawthorne effect first described by
Roethlisberger and Dickson (1939). It is possible, however, working on the
principle that familiarity breeds acceptance, that eventually those being
studied become accustomed to the presence of the researcher and begin to
behave naturally because it is difficult to behave in an artificial manner for
too long.
 

  When observation is employed the issue of observer bias becomes a potential
threat. It is difficult for a researcher to remove themselves completely from the
situation being observed and emotions, memories, experiences and prejudices may
all influence the way in which the situation is perceived. For those who are very
familiar with the situation being observed, it is possible that they may see what they
expect to see rather than what is actually happening.
 

Clinical audit and service evaluations
 Audit is not research however; research and audit share many of the same
aspirations and, on occasion, employ the same methodology. Both adopt a rigorous
and systematic approach towards addressing a problem or situation but while
healthcare research endeavours to find new knowledge with the intention of
improving care, audit is concerned with improving services by comparing practices
against a pre-existing standard and as such reviews the quality of current
interventions rather than seeking to find new ones. These differences
notwithstanding, audit provides data that are applicable to practical healthcare
situations with the intention of improving practice.
 Service evaluations aim to improve the service provided to service users based on
an evaluation of current practice by soliciting opinion from service users or service
providers and once again may employ the same data collection or data analysis
methods as research.
 The overlap in methods between research, audit and service evaluation can
sometimes be confusing. To help you determine if your planned work is research,
audit or service evaluation, the characteristics of each have been listed in Figure 9.1
and the similarities and differences between them are identified.
 Figure 9.1 Characteristics of research, clinical audit and service evaluation
 



 

Conclusion
 In this chapter we have considered how various approaches may be taken to
quantitative data collection according to the nature of the problem one wants to
investigate. The key message here is that the study design must be appropriate to
the question. However, occasionally, there are factors such as accessibility of the
sample and ethical considerations that may compromise the researcher's ability to
adopt their preferred method, e.g. being unable to randomise a sample and having to
abandon a proposed RCT in favour of a quasi-experimental study, but that this does
not necessarily have a significant adverse effect on the quality and applicability of the
findings.
 Quantitative research has an important place in contributing to knowledge in
healthcare. It has provided a pool of evidence on which paramedic science
practitioners can base and improve their practice as illustrated by the examples in
Boxes 9.2–9.7.
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10 Researching paramedic clinical practice: a
practical guide
 

Malcolm Woollard and Julia Williams
 

Introduction
 It seems reasonable to suggest that paramedics, as clinicians, are likely to be most
interested in research that changes their clinical practice for the better. The body of
knowledge that underpins pre-hospital care is generalist, extending across a broad
range of disciplines, but is applied in the highly specialised and challenging out-of-
hospital setting. The paramedic profession is also relatively new, certainly in
comparison to medicine and nursing, and its members have only comparatively
recently started to undertake academic education. It is not surprising, therefore, that
the amount of research undertaken around pre-hospital care is limited and rarely of
the most robust quality.
 At the core of Department of Health policy is that clinical practice should be
evidence based. The predominant role of clinical research is therefore to:
  

 eliminate treatments where risk outweighs benefit – and which are therefore
harmful
  eliminate treatments which have no benefit – and which are therefore
ineffective (since continuing to fund these represents an opportunity cost –
the monies used cannot be spent instead on an effective treatment)
  increase the number of treatments with clear evidence of benefits
outweighing risks – and which therefore do good
  reduce the number of treatments for which efficacy is not proven – and
where the ratio of benefit to risk is unknown.



 
  Not all clinical interventions can or should be researched: for example, there has

never been a randomised controlled trial of pre-hospital defibrillation in UK pre-
hospital care. The benefits are clear from observed practice and it would therefore be
unethical to randomise half of all patients in ventricular fibrillation to a control group.
On the other hand, observation alone is rarely sufficient to ‘prove’ that treatment is
effective. Tepid sponging has been recommended for the treatment of febrile
convulsions, and in particular to prevent second fits, for many years. Most clinicians
who have used this intervention would argue that they know it is effective because
whenever they have implemented it the child being treated has not fitted again. But
this is in fact association being misinterpreted as causation. The definition of a febrile
convulsion is a single fit in a 24-hour period associated with a rapid rise in
temperature. By definition a child with a febrile convulsion will only fit once, but
observation by a clinician unaware of this fact may lead them to conclude that any
treatment they had given was the reason the child did not fit again. In this case only a
randomised controlled study with half of the febrile children randomly assigned to
tepid sponging and the other half to no tepid sponging would identify that the
recommended treatment had no effect.
 Due to their desire to improve patient outcome, paramedics are typically very
enthusiastic about new equipment purporting to improve patient outcome, and there
have been many instances in the past of considerable investment being made in the
absence of robust evidence of benefit. A recent example of this is the use of
mechanical chest compression devices. Intuitively these do seem to have the
potential to improve out-of-hospital cardiac arrest survival. The quality of manual
chest compressions can be very poor, even when provided by health professionals,
the quality starts to deteriorate within one minute, and there are frequent long gaps in
compressions whilst other procedures are performed and clinicians are distracted
(Hightower et al. 1995). A mechanical device should eliminate these problems: but
this cannot be interpreted as meaning that more patients will survive to discharge
(Perkins et al. 2010). Does this matter if it makes cardio-pulmonary resuscitation
easier? Of course – a mechanical device might cause injury and therefore worsen
outcome. Even if it makes no difference, purchasing ineffective equipment results in
an opportunity cost – simply meaning that the money spent on ineffective devices is
no longer available to spend on equipment of proven efficacy. Other issues worthy of
exploration in relation to mechanical chest compression could include, for example,
paramedics’ experiences of using this equipment and identification of factors that
influence their decision to use this mechanical device.
 In summary, paramedics have the opportunity to undertake research to improve
their practice and patient care by:
  

 investigating treatments that are currently in use but for which there is no
robust evidence of benefit
  investigating new ways of using existing equipment or drugs in the pre-
hospital setting
  



investigating equipment or drugs that are used in other settings (such as in
hospital practice) before they are widely adopted in pre-hospital care
  developing and evaluating new equipment for use in the pre-hospital setting
  exploring people's experiences, thinking and behaviours in order to
understand a variety of phenomena in the pre-hospital setting
  examining factors which influence paramedics’ clinical decision making
  exploring existing culture(s) in pre-hospital care to better understand the
complexities of the unscheduled urgent care environment.
 

  

Identifying research questions from practice
 All good clinicians are reflective – simply meaning that after every patient contact they
ask themselves if the care provided could have been improved (Blaber 2008). Often
the answer will be ‘no’, sometimes a learning need will be identified, and sometimes a
research opportunity will come to mind. For example, a paramedic experiences
difficulty in gaining intra-osseous access to administer benzylpenicillin to a child who
has suspected meningococcal septicaemia. Although there are a number of devices
designed to place a cannula in bone to facilitate drug administration, a literature
search may not find any research that compares their efficacy and ease of use. A
need for research to address a problem from clinical practice has been identified.
 Reading other clinicians’ published research also helps to generate ideas, since
most papers include a statement starting ‘Further research is required to …’ in their
Conclusions section. Another option is to include the public, patients and/or carers in
the development of research questions at the very beginning. Service users bring a
unique perspective to pre-hospital research as frequently they have been recipients
of care and management by paramedics in a pre-hospital setting. Increasingly
funding bodies and ethics committees expect to see early engagement of patients
and the public in research projects. Working collaboratively with patients and lay
representatives throughout the research process can be an extremely rewarding
experience and it is important that their contributions are valued as much as those
from healthcare professionals. Researchers must really embrace the challenges of
partnership working and must not include lay representatives just because it looks
good! Organisations such as INVOLVE promote public involvement in NHS, public
health and social care research and provides useful resources and clear guidelines
for good practice to help researchers develop effective methods of incorporating
public opinion into research developments. See INVOLVE's website at
www.invo.org.uk.
 

Undertaking small-scale research projects
 

Educational research

http://www.invo.org.uk/


 If you are undertaking a paramedic degree or a higher degree you may be required to
undertake a research project as part of your assessment. This small-scale research is
unlikely to attract funding but can still be a useful contribution to paramedic practice
development. The largest cost in any study relates to staff time be it funded or non-
funded.
 
Funding
 Finding funding for any form of research is highly competitive, and few organisations
focus their grants on pre-hospital care. However, some organisations with an
appropriate interest are shown in Table 10.1.
 Table 10.1 Potential funders of pre-hospital research
  
Organisation Area of interest Website

Resuscitation
Council (UK)

Resuscitation
– training,
equipment,
drugs,
manual
interventions

http://www.resus.org.uk/pages/resacts.htm

The Laerdal
Foundation
for Acute
Medicine

Resuscitation
– training,
equipment,
drugs,
manual
interventions

http://www.laerdalfoundation.org/strategi.html

Higher
Education
Academy

Education-
related topics

http://www.health.heacademy.ac.uk/projects/miniprojects

Diabetes UK Diabetes http://www.diabetes.org.uk/Research/For-researchers/
The Stroke
Association

Stroke/TIA http://www.stroke.org.uk/research/apply_for_funding/

 An excellent source of funding ideas is RDFunding (www.rdfunding.org.uk), part of
the RDInfo web pages of the National Institute for Health Research (NIHR). As well
as browsing opportunities available currently, you can also sign up for funding alerts.
 Many researchers start off their research career by working in a larger team led by
a senior researcher where they learn their craft and develop their publishing profile so
that in time novice researchers want to work with them.
 

Dissemination
 No research project has been completed until its findings have been disseminated:
indeed it is unethical not to do so as this would represent wasted resources and a

http://www.resus.org.uk/pages/resacts.htm
http://www.laerdalfoundation.org/strategi.html
http://www.health.heacademy.ac.uk/projects/miniprojects
http://www.diabetes.org.uk/Research/For-researchers/
http://www.stroke.org.uk/research/apply_for_funding/
http://www.rdfunding.org.uk/


pointless exposure of research participants to risk (however small). Findings should
always be distributed to study participants, with sufficient detail and couched in
appropriate language to make them accessible to the intended audience. For
example, it would not be helpful to copy a scientific paper to the majority of patients,
although this might be appropriate for clinicians.
 

Writing for publication
 As a clinician, there are two types of journal that you can aim to publish in: peer-
reviewed and professional (non-peer-reviewed). The editor of the latter will typically
accept any well-written article that will be of interest to their readers. The former has a
multi-layered process for reviewing papers to quality-assure the paper. Initially a
paper will be reviewed by the editor to ensure that it might be of interest to their
journal's audience and is in compliance with any pre-existing editorial policies. Many
papers may be rejected outright at this stage. It is important to always consider that
your paper may be good but that it just was not what they were looking for at that
time. Those papers that are sent on for peer-review may be rejected following this
process or accepted for publication, albeit usually following a request for revisions to
the original manuscript.
 Although there is some overlap between the two types of journal, as a general rule
writers are encouraged to publish their research in the highest ‘quality’ peer-reviewed
journal with an audience likely to be interested in the subject you have investigated. A
journal's quality or status is measured by its ‘impact factor’, which is derived from the
number of times papers published in a journal are cited (referenced) in subsequent
peer-reviewed articles. The specialist Emergency Medicine Journal had an impact
factor of 1.477 in 2009, whereas the BMJ with its very broad audience had an impact
factor of 13.66. However, the readership of professional journals may be far higher
than that of a very academic journal and so reach a wider audience.
 Another key difference between professional and peer-reviewed journals is
‘indexing’. Only papers published in peer-reviewed journals are listed in databases
such as Medline and CINAHL, although it is also true that not all peer-reviewed
journals are indexed until they are established and meet certain criteria. The
important point is that your paper will not be found via an electronic search of a
clinical database unless it has been published in an indexed journal. It should also be
remembered that journals might appear in one index and not another.
 
Structure of papers
 The first stage in writing for any journal is to select the journal and read the
instructions for authors usually found on the journal's website or in the journal itself.
These instructions will specify how papers should be formatted with respect to
headings, fonts, tables, figures and references, and will also give the maximum
permitted word length and instructions on how to submit your article (almost always
via an online system). Failing to follow these instructions (which vary significantly
from journal to journal) is likely to result in your paper being returned without review. It



is also very helpful to read recent copies of the journal to get a feel for its style, and
journals encourage potential contributors to contact the editor to discuss their ideas.
 Publications in peer-reviewed journals are usually required to be in IMRaD format
(Introduction, Methods, Results and Discussion). A typical structure required for a
paper reporting is as follows:
  

 Title page, to include
  the title, which should be as short as possible but should: state

what the paper is about; include the design of the study undertaken
 the names and main organisational affiliations of all authors
(authors’ titles, job roles and qualifications may be asked for)
 the name, address, email and phone number of the corresponding
author (not necessarily the first author in sequence, but the person
who will deal with all correspondence from the journal and its
readers)
 the word count (usually excluding the abstract, tables and
references)
 key terms (usually up to five words or short phrases which describe
what your paper is about) – ideally MeSH terms to ensure your
paper is cited accurately in databases such as Medline (see
http://www.ncbi.nlm.nih.gov/mesh for a database of MeSH terms)

    Abstract (usually no more than 250–300 words). If your paper is describing
the results of research, this should be structured – for example

  aim – describing what question your research set out to answer
 methods – succinctly describing how you carried out your research
and including population (what group you recruited from, e.g. ‘adult
patients with asthma’); research design (e.g. ‘randomised
controlled trial’; ‘ethnography’ etc.), intervention; and data collection
methods e.g. interviews, diaries, questionnaire
 results/findings – including descriptive (e.g. 1/10 patients…) and
inferential statistics (p values and confidence intervals) for
quantitative research; and key codes and/or categories and/or
themes for qualitative research
 conclusions – a summary of the main findings and, where
appropriate, their implications for practice.

   
  Check carefully the authors’ guidance; for peer-reviewed journals the reviewers

read the papers ‘blind’. This means that your name and other details are placed in a
separate file that does not go to the reviewer.
  

 Introduction – see the usual length in the journal usually no longer than one
to two sides of double-spaced A4 and will include:

  

http://www.ncbi.nlm.nih.gov/mesh


a brief critical summary of what was known about the topic that has
been researched (referencing only key papers – this is not a
literature review)
 a justification for the current study having been carried out: the size
of the problem (e.g. ‘cardiac arrest occurs in 1 in 115,000 people
each year’); the severity of the problem (e.g. ‘only 5% of victims of
out-of-hospital cardiac arrest survive to discharge’)
 end the introduction with a one sentence statement of the aim of
your research

    Methods – provides sufficient detail to allow another researcher to replicate
your study. Sub-headings are useful but not essential. References are only
given for the data the sample size calculation is based on and unusual
methods

  Design (e.g. ‘randomised controlled trial’; mixed methods)
  Describe how participants were randomised to treatments

if appropriate
 Describe, if appropriate, how participants, researchers,
and statisticians were blinded to treatment allocations (or
if not, why not)
 Describe how the different components of a mixed
methods study fit together to enhance understanding
and/or explanation
 Identify the different methods of data collection used in the
study e.g. observation; questionnaire; interview; diaries
and so on

   Participants: who (e.g. ‘adult patients with asthma attended by an
emergency ambulance’) and where (e.g. ‘large UK ambulance
service’); inclusion and exclusion criteria
 Interventions – what exactly was done in intervention and control
groups
 Outcomes: primary (main outcome – e.g. ‘survival to hospital
discharge’) and secondary (everything else – e.g. ‘survival at 12
months, neurological status, length of hospital stay’)
 Ethics approval and consent

  The name of the ethics committee approving the study (or
state why no ethics approval was necessary)
 Describe how informed consent was obtained

   For quantitative research, include a sample size (power) calculation
 For quantitative research describe what statistical tests were used
for which outcome variables
 For qualitative research identify which approach has guided your
analysis (e.g. thematic analysis; constant comparison analysis;



discourse analysis) and how. Maintain transparency in relation to
how the data was deconstructed and coded/categorised/unitised.
 For qualitative research outline what activities have been
undertaken to facilitate data processing such as identification of
computer assisted qualitative data analysis software, or description
of systems of manual coding/categorisation

    Results/findings
  Number of participants and demographics (age, gender, co-

morbidity, etc. – if more than one group, these factors should be
compared to identify heterogeneity [differences])
 Recruitment – report protocol violations (e.g. recruitment of a
participant not meeting the inclusion criteria); treatment allocation
out of the randomisation sequence (i.e. patient allocated to
treatment B but given treatment A); missing data. All patients and
all data MUST be accounted for (Figure 10.1: Example of a
CONSORT flowchart)
 Outcome data

  For quantitative data use tables comparing groups: do not
duplicate data in text, but do interpret and summarise
 Report point estimates and spread of data

  for parametric (normally distributed)
data give means, 95% confidence
intervals, and p values

 for non-parametric data report
medians or modes and inter-
quartile ranges and ranges plus p
values

     In qualitative research it is important to indicate clearly when the
text includes a direct citation from a primary source such as
verbatim narrative from participants; or extracts from participants’
diaries; researcher's field notes etc. This is frequently achieved by
changing the font or the formatting of the relevant section of text
using techniques such as indenting.
 Qualitative research can seem to be more accessible and
meaningful to the reader through the logical combination of the
results and discussion sections as this, at the very least, avoids
unnecessary repetition of data. Some journals are more empathetic
to this approach than others.
 Explicit inclusion of raw data is useful not only to illustrate
discussion points but also to support the researcher's interpretation
of the data and increase its credibility.

    Qualitative researchers must clearly document processes and influences
involved in moving from the collection of the raw data through to the



interpretation of the data and the subsequent reconstruction and
recontextualisation of the data.
  Discussion

  Start with a brief summary (two or three sentences) of your main
findings
 Compare and contrast your findings with a critical review of
previous similar research (but do NOT attempt an exhaustive
review)

  Discuss the possible causes of any disparities
   Discuss any limitations
  Discuss how these affect the interpretation of your results

or findings
   End with a conclusion
  Identify any areas for further research (do not put this last

as it weakens the impact of your own research findings)
 State what your research has added to the body of
knowledge
 State any recommendations for practice

      Acknowledge all contributors, e.g. data collectors, participants, colleagues,
advisors.
  Funding – acknowledge sources of funding, stating the role of sponsors in
the study (if none, say so).
  Conflict of interests

  Always declare (even if only potential) or state none exists when
professional judgement concerning a primary interest (e.g. patients’
welfare or the validity of research) may be influenced by a
secondary interest (such as financial gain or personal rivalry)
 It may arise for the authors of an article when they have a financial
interest that may influence their interpretation of their results or
those of others
 Not inherently unethical but should be acknowledged and openly
stated

    References
  Carefully follow the journal's style for numbering (Vancouver style)

or author name and date (Harvard) in the text and in the reference
list
 Make sure these are accurate in the text and on the reference list –
this is your responsibility and not the journal’s.

   
  Figure 10.1 Example of CONSORT flowchart (from: Rawlins, L., Woollard, M.,

Williams, J. and Hallam, P. (2009) Effect of listening to Nellie the Elephant during



CPR training on performance of chest compressions by lay people: randomised
crossover trial. BMJ 339: b4707)
 

 

Authorship
 The vexed issue of who should be named as an author of a paper, and what order
authors’ names should appear in, has ruined many an academic relationship.
Fortunately there is guidance on this which is followed by most journal editors (see
International Committee of Medical Journal Editors. Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical
Publication, Updated October 2004 (online). Available at:
http://www.icmje.org/#author). In order to qualify as an author each person must have
contributed to all three of the following:
  

 conception and design or acquisition of data, or analysis and interpretation
of data, and
  drafting the article or revising it critically for important intellectual content,
and
  final approval of the version to be published.
 

  

http://www.icmje.org/#author


Anyone not meeting these criteria should be named as a contributor in the
‘Acknowledgments’ section, but note that all persons who do meet these criteria
MUST appear as authors unless they choose not to do so.
 
Writing style
  

 Always keep your intended audience in mind, but use simple English,
avoiding jargon and pomposity.
  Spell out abbreviations in full the first time you use them.
  Pay careful attention to spelling and grammar and use short sentences.
  If you are submitting a quantitative paper write it in the third person (e.g. ‘It
could be argued that’ not ‘I think’). Often, however, qualitative research
findings are presented in the first person (e.g. ‘It was clear from the outset of
data collection that my role would be complex’). (As always, check the
guidelines of the relevant journal.)
  Remember to check your use of tenses and be sure you are consistent
throughout your paper.
  Most journals require measurements to be presented in SI units.
  For proportions, give numbers first, then percentages (e.g. 10/100 [10%]).
  Check the reference numbers in your text relate to the correct reference in
the list at the end, and do the same for tables and figures.
  Do not make unsupported statements such as ‘all paramedics agree…’.
  Do not misuse capitals.
  Do use ‘they’ instead of ‘he’ or ‘she’.
  Most of all follow the journal's instructions on style – reading papers they
have previously published can provide a good reference point.
 

  
Peer-review process
 Peer-reviewers are rarely trained for their role and usually are not required to have
any particular qualifications. Rather they are drawn from clinicians with an interest in
the journal's subject, who have been published in the journal, and who volunteer for
the task. The journal's website will have information on the criteria that reviewers
adhere to when considering a paper and it is helpful to be familiar with this (see Box
10.1). However, the quality of peer-reviewers’ feedback can vary considerably, but the
editor will have the ultimate responsibility of deciding whether to accept your paper
and should manage any poor peer-reviewers. A good reviewer should consider the
following issues:
 



 
 Is the paper important?
  Does the paper read well and make sense?
  Originality – does the work add enough to what is already in the published
literature? If so, what does it add?
  Does this work matter to the intended audience (e.g. clinicians, patients,
teachers or policymakers)? Is the journal in question the right place for it? 
  Is the research question clearly defined and appropriately answered?
  Is the overall design of study appropriate?
  Are the participants studied adequately described and their conditions
defined?
  Are the methods clearly described?
  Was the design ethical?
  Have issues of rigour been addressed within the study?
  Do the results/findings answer the research question? Are they credible and
well presented?
  Were the interpretation and conclusions warranted by and sufficiently
derived from/focussed on the data? Is there a clear message?
  Are the references up to date and relevant without any glaring omissions?
  Does the abstract or summary accurately reflect what the paper says?
 

  When you receive peer-reviewers’ comments on your paper, read them carefully
and:
  

 Ask yourself:
  Do the reviewers have a point?

 How can you improve your paper based on their comments?
 Are the reviewers wrong?

  You do not have to make all the changes they suggest.
 You will need to justify why if choosing not to do so.

      Always thank the peer-reviewers in the ‘Acknowledgements’ section
  Never contact the peer-reviewers directly.



  Contact the Editor for advice/clarification if necessary.
  If asked to revise and re-submit do so promptly

  Provide a point-by-point response to all reviewers’ comments.
 Upload a revised copy of your manuscript showing ‘tracked
changes’.

    The Editor's decision is final (although you can sometimes lodge a rebuttal).
 

  If you successfully negotiate all the hurdles and your paper is accepted, sometime
later (it can be several months), you will receive a set of proofs which you are usually
required to respond to within 48 hours of their being sent to you. You will find that a
professional copyeditor will have edited your manuscript to comply with the style
requirements of the journal, so check very carefully
  

 for accuracy
  verifying the reference order
  double-checking figures and tables
  making only minor changes to correct typographical errors (too late to
amend your results/findings!).
 

  You will also be asked to respond to any queries the technical editor has – such as
errors in references or the failure to spell out abbreviations the first time they appear.
 
Publication ethics
 Publication ethics in medical journals is regulated by the Committee on Publication
Ethics (COPE) (see http://publicationethics.org/). This organisation helps to set
generic standards and also acts as a forum for communication between journals with
different publishers – ensuring that if an author behaves in a particularly unethical
manner their details will be widely distributed.
 The following are things to avoid when publishing in peer-reviewed journals:
  

 redundant publication
  more than 10% of the paper previously published elsewhere
  duplicate publication – not permitted, viewed very gravely
  simultaneous submission – not permitted, viewed very gravely
  plagiarism – always reference the work of others and yourself.
 

  Journal editors have a number of sanctions at their disposal for the management of
publication misconduct. In cases where this is suspected, editors can:
  

 contact authors for an explanation
  request raw data from the study

http://publicationethics.org/


 request copies of study correspondence
    contact employers

  contact ethics committees
  contact other journal(s) and/or COPE
  reject the paper without regard to reviews (or un-reviewed)
  refuse to consider papers by any of the authors for a period of time or
permanently
  publish a statement in the journal retracting the article, and giving the
reasons why.
 

  At worst employers may consider serious misconduct as grounds for dismissal: a
professional's registrant body (e.g. the HPC) may decide to investigate and impose
sanctions, including striking from the register; and a university may decide to
withdraw degrees. Always act ethically, and if in doubt, write to the editor for advice.
 Authors writing about pre-hospital research may quite reasonably be concerned that
a paper they publish in a peer-reviewed journal will not be seen by the majority of
paramedics. In this case, after publication, the author can contact the editor to seek
permission for the paper to be replicated in a professional journal. If permission is
granted the paper normally needs to be published in exactly the same format in which
it originally appeared and with a full reference to the peer-reviewed journal. Clearly
this will need to be agreed with the editor of the professional journal.
 

Presentations
 An excellent means of disseminating research findings is through conference
presentations. They will also advertise for abstracts to be submitted which will then be
peer-reviewed and the best selected for presentation. Two options are usually offered
– oral and poster presentations. As with journals, authors should carefully follow the
instructions for abstract format and content provided by the conference organisers.
Whether or not your paper is ultimately selected for presentation you will often be
provided with feedback from the peer-reviewers – this should be taken into account in
preparing your presentation if appropriate, or in preparing future abstracts for
submission to other conferences. If the abstract is accepted you will be expected to
attend the conference.
 

Oral presentations
 Presenters frequently use PowerPoint to help guide the audience through the
presentation. Never underestimate the importance of preparation for an oral
presentation.
 1. avoid trying to include too much information:

 
 five or six bullet points per slide



i. do not write in whole sentences

  no more than one slide per minute available
 allow two or three minutes for questions at the end

  2. Avoid over-use of animations, varying fonts and colours as this distracts
from your message and makes slides difficult to read:
 

 be particularly cautious about using video and audio clips, as these
often fail to work ‘on the day’ – only do so if absolutely necessary to
your point
 make sure the combination of font and background colours is readable
from a distance (always review your slides before the conference!)

  3. Try not to script your presentation – use the bullet points on the slides as
an aide memoire to prompt you instead and engage with the audience using
eye contact.
4. Structure your presentation in the same way as you did your abstract:
indeed you may wish to start by cutting and pasting your abstract onto slides
and editing them into bullet points:
 

 the key parts will be Aims, Methods, Results/Findings, Conclusion
i. don't try to report your literature review or discussion in
any detail

ii. the methods and results/findings should take up most of
the paper

iii. remember to include implications for practice in your
conclusions

 
  5. Put your contact details on the last slide.
6. Make a point of introducing yourself to the person who is chairing your
session, and ask them how they plan to manage the session (e.g. questions
from the audience after each presentation, or questions only after all
presentations in the session have been made).
7. Be yourself – do not try to act a part.
8. Time will pass really quickly, and a good conference chair will keep you to
your allotted slot. Planning the time that your presentation will take will pay
dividends:
 

 if you plan ahead you can ask a friend in the audience or the session
chair to give you a warning when a certain amount of time remains so
that you can ensure you get all of your key points across



 when the chair tells you to stop, do so

  9. When responding to questions:
 

 try not to be defensive if someone questions your work – think about
what has been said and be open-minded
 the questioner may have misunderstood a key element of your
presentation and argument
 if you do not know the answer, say so
 if you do not understand the question, ask for it to be rephrased
 remember that the audience may not have heard the question, so
paraphrase it before giving your answer.

   

Poster presentations
 Designing a good poster is a talent: it is important to remember that it is an entirely
visual medium. Unless you are naturally creative the temptation is to cram as many
words into the available space as possible, either replicating your abstract in its
entirety or the bulk of an associated paper. Instead it is better to:
 1. Follow the instructions for authors carefully, particularly with respect to:

a. size

b. orientation (i.e. landscape or portrait)

 2. Divide your paper into sections – Aim, Methods, Results/Findings,
Conclusions:

a. use the minimum number of bullet points necessary to provide only
the key information

b. avoid whole sentences if at all possible

 3. Ensure your poster's title, and authors’ names and affiliations stand out
clearly:

a. consider using organisations’ logos (with permission)

b. do not forget to thank contributors and participants (they might be
attending the conference)

 4. Minimise the number of different colours and fonts used:
a. ensure that your text is legible throughout the poster, particularly if
you use a picture as background



b. think about the size of fonts required for the poster to be readable
from a distance

 5. Use pictures to illustrate the theme of your poster;
a. use graphs instead of tables of results

b. use dramatic images to draw people in to read the text

 6. Always take adhesive back Velcro with you
7. If at all possible, have your poster professionally printed;

a. find out in advance in what format they would like the file from which
they will print

b. consider laminating your poster for extra protection and select a matt
finish to reduce glare

 8. Prepare a handout to go with your poster and leave copies attached to
your poster display board.
9. Use a poster tube for transportation.

 In most conferences authors will be expected to stand with their poster at pre-
determined times to answer questions from attendees.
 

Raising awareness in your professional peer-
group
 Apart from journal publications and presentations there are a number of methods with
which to get your message out to your target audience. For example, you can send a
copy of your paper/report to:
  

 The College of Paramedics
  The Joint Royal Colleges Ambulance Liaison Committee Guidelines Group
  The National Ambulance Services Directors of Clinical Care Committee
  The Resuscitation Council (UK)
  Special patient interest groups
 

  Most journals will also allow you to post the abstract from your published paper on
your own and/or your employing organisation's website.
 

Conclusion
 In this chapter, the purpose of clinical research for paramedics is outlined. You have
been introduced to some funding bodies that may financially support your clinical



research. The main approaches to disseminating your research are covered with
guidance as to how to write effective papers for publication and some useful tips for
producing good oral and poster presentations for conferences. Some of the
differences between peer-reviewed and professional journals are discussed but you
need to decide which publication will provide the most suitable vehicle for you to get
the results/findings of your study out in to the public domain.
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11 The future for paramedic research
 

Pauline Griffiths and Gail P. Mooney
 

Introduction
 The reader of this book should now have a sound level of understanding of research
and its relevance to paramedic practice. We have noted that understanding research
and being able to critique research is not merely an academic exercise that you do in
college but rather is an essential element of paramedic practice. The future for the
paramedic profession as outlined by the College of Paramedics (CoP) (2008)
envisages a career structure that embraces research as a key element of the
progress from paramedic student through to consultant paramedic. In this final
chapter we will draw on aspects discussed in the book and offers suggestions for the
development of paramedic research.
 

Considering your practice
 We have drawn a distinction between doers and users of research and have noted
that the basic level of paramedic practice requires the ability to read, discuss and
draw on research findings. However, as discussed in Chapter 2 we can develop
thinking skills to develop and enhance our practice without needing to go on a
university course. Undertaking a paramedic preparation programme, at entry to the
profession level or at specialist or advanced levels, will provide you with essential
knowledge to pass the course. Learning theory (or propositional learning) is, though,
only part of the learning that paramedics experience as they also learn by doing (or
experiential learning) and working alongside colleagues with other knowledge gained
by their own studies and experience. The paramedic is also required to be a critical
thinker and to seek answers to questions that arise from practice: to maintain an
inquiring and questioning approach to practice. So to develop practice knowledge the
practitioner can reflect during and upon clinical situations and so put into an



articulated form the tacit knowledge used and from this a theory of practice can
develop that can be tested within a research project. To illustrate this point we are
going to give you two examples of research studies that arose from practice and were
stimulated by the researchers asking ‘why?’.
 The first example (see Box 11.1) relates to a questioning of accepted practice
guidelines whilst applying knowledge from personal experience and a sound
understanding of anatomy, physiology, pathophysiology and pharmacology. Coupled
with this knowledge base the question reflects the paramedic's desire to do what is
best for the patient.
 

This question leads to a randomised controlled trial (See Box 11.2) and to findings
that can improve patient outcomes.
 

To answer this research question a quantitative approach was needed as the
findings had to be measurable and have statistical significance so as to answer the
research question: ‘Did the intervention (the independent variable) make a difference
to the outcome (the dependent variable)?’ What then if the question had asked
instead: ‘What are the experiences of carers who have witnessed a hypoglycaemic
episode?’ The only way to get that information would be to ask carers who have
experiences of the person they care for becoming hypoglycaemic and so a qualitative
approach would be required. Both approaches and those research studies that have
elements of both (mixed methods) have their place: the method chosen must be
suitable to answer the question asked. Currently however the majority of paramedic
research is the quantitative type and the development of paramedic research using
qualitative methodologies, such as ethnography, will have the potential to further
develop paramedic practice (see Box 11.3).
 



Example two relates to a study that came about because Griffiths asked of herself
‘How do medical assessment units (MAU) work?’ When turning to the literature there
was very limited information so Griffiths undertook an ethnography of one MAU for
her doctoral study to answer her own question.
 This study remains one of the few studies that have considered how MAUs work,
despite their presence (or similar) in most district general hospitals in the UK.
 

What to research?
 Students looking to select a research topic for Master's dissertation or doctoral thesis
can often identify an issue from their own practice or alternatively by reading
paramedic literature can find topic areas that are suitable to be researched. So by
reading research papers we can often identify areas of future research that have
been raised by the original study. It is difficult to be successful in gaining funding to
undertake research; as a small part player in a bigger project is how most
researchers begin their careers. Increasingly, funders of research demand that
practitioners and service users are involved in the design and conduct of funded
studies. This may lead to you being asked to join a large research project to
contribute your clinical expertise: this again is a wonderful opportunity to gain
research experience in a nurturing and well-supported environment.
 

Challenges of paramedic research and practice
 There are many challenges for the development of healthcare research; this includes
paramedic practice. As a registrant of the Health Professions Council you are
required to keep your professional knowledge and skills up to date (HPC 2008).
Being involved in a research study will help you to enhance your professional
practice. One of the challenges of undertaking research however is one of resources.
The time and cost to carry out a research study should not be underestimated. Even
a small scale study needs employer support ideally, even if that is only to give the
researcher some time release from practice. As more and more healthcare
professions endeavour to develop their practice through research the competition to
obtain funding is becoming greater. It is therefore even more difficult for the novice
researcher to find funding for their proposed study, but you may start small in your



area of interest and this may lead to greater involvement. Disseminating your work,
either from educational programmes or workplace led initiatives, is a very good way
to get yourself noticed and many researchers have been invited to join funded
projects due to a poster presentation, a publication in a professional journal or a
workplace presentation being noticed by research leaders.
 

Political influences on paramedic research and
practice
 The world of paramedic science has evolved rapidly over recent years and this
growth continues. The challenges of paramedic practice are being led increasingly by
political drivers, for example the unscheduled care agenda. The political agenda
influences the allocation of funding for those research studies that are seen as a
priority. The challenge for the paramedic profession is to compete for this limited
funding often in completion with other powerful professions. Also, the paramedic
profession itself must influence the political agenda so that what they see as priority
areas are researched.
 

Developing professional knowledge
 Professional knowledge is developed on both a micro and macro level: the
development of professional knowledge happens at an individual level and at a
professional level. The challenge for the paramedic profession is to develop a unique
body of paramedic knowledge to underpin paramedic practice and education. The
risk is that other healthcare professions may dominate this development. However, it
is recognised that all professions at some point influence one another due to the
nature of healthcare, which is rarely delivered by one professional group only.
 

Influencing your practice through research
 All healthcare practice should be evidence based but you do not have to be carrying
out research yourself to influence practice. There are many other ways to influence
and improve your practice as discussed throughout this book. Jasper et al. (2010)
argue that critically reflecting can make an important contribution to the evidence
base of health disciplines. Critical reflection gives you a clear structure through which
you can question and evaluate your practice. The process of reflection can also help
you build upon and expand your existing knowledge base. Reflection can also be part
of action research. Action research is different to traditional research and aims to
share knowledge and the learning that took place to create that knowledge (McNiff
and Whitehead 2009).
 Small scale evaluation can also be used to evaluate and influence your practice.
Evaluation allows healthcare professionals to make improvements and inform
decisions about whether a treatment or process should continue (Brophy et al. 2008).



Evaluation of practice incorporates the skills discussed within this book. You should
be able to reflect on practice and search and critique the literature as well as learning
from your evaluation. When searching literature you should include up-to-date
evidence based guidelines from reputable sources as previously discussed. An
outcome of your reflection or evaluation of practice should include implementing your
findings and considering change in practice where it is necessary.
 

Personal knowledge
 Whilst you are developing your practice through research you will be developing your
own personal knowledge. You do not have to be enrolled on an academic programme
to do this although it does help to have support. You may attend individual study days
or conferences to get ideas to improve your practice. Attending such days gives you
the opportunity to network and share ideas. You may set up a journal club where you
and your colleagues take turns to present critically appraised research papers. You
are required by the HPC to keep a portfolio of your continuing professional
development and you can take the opportunity to include these activities in your
portfolio. As part of your employment your development will be reviewed mostly now
within a ‘professional development plan’ (PDP). Your PDP should be incorporated into
your portfolio demonstrating how you are developing your own professional practice
and influencing paramedic practice.
 

Conclusion
 The future of paramedic research relies on both the individual paramedic, and the
profession as a whole, grabbing and making opportunities to expand its clinical
evidence base. It is evident that paramedic practice can only be developed with the
support of reflection, evaluation and research, both small and large scale. The
development and expansion of paramedic knowledge can and must be taken forward
by the paramedic profession and should not rely on, or be overly influenced by, other
healthcare professionals. With the move of paramedic education into higher
education paramedics’ research skills will be developed and enhanced with the
support of academics. It is imperative that paramedics take ownership of their own
development and that of their profession so as to build upon the knowledge base of
paramedic science and truly move to autonomous professional paramedic practice.
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Glossary
 

Audit trail   evidence provided in a qualitative research report, often in the form of
excerpts from the researcher's reflexive journal, that the methodology has been
adhered to in a rigorous manner
 Case study   a detailed analysis of a single case where the term case represents a
location, institution, community or other group
 Categorical data   data with discrete values e.g. male, female
 Causality   the relationship between the action of one variable that causes an effect
on another
 Central tendency   a set of scores based around the centre of the score distribution
represented by the mean, mode and median
 Chi-square   a non-parametrical statistical test used to explore the statistical
relationship between two categorical variables
 Cluster random sampling   a sampling strategy that involves organising the study
population into clusters or groups of similar entities before sub-sampling of the
smaller groups
 Cohort studies   a study following a cohort (group) of people to determine whether a
supposed outcome occurs
 Confidence interval   a range of values within which the true value is thought to lie
 Confounding factors   a variable, other than the independent variable that may
affect a dependent variable
 Construct validity   the extent to which a questionnaire reveals data that confirm
existing statistical relationships (also known as measurement validity)
 Constructionism   the epistemological theory that our access to reality is always
mediated through a social or psychological lens. In simple terms, what we see is what
we have been taught or conditioned to see rather than what is really there
 Continuous data   data measured along a continuum e.g. weight
 Control group   the participants in experimental research who do not receive the
experimental treatment or intervention. An alternative treatment or placebo may be
administered instead
 Convenience sampling   selection of people who have information on the topic
being studied who can be accessed conveniently to participate in a study
 Correlational research   a non-experimental research design in which relationships
between variables are explored without any intervention from the researcher
 Criterion-related validity   how well a new data collection instrument compares with
tried and tested measures
 Critical realism   a ‘softer’ form of constructionism which recognises the existence of
an objective reality but questions our ability to perceive it with any degree of certainty
 Cronbach's alpha   a reliability index that measures the consistency of the questions
within a scale



 Data saturation   the point in a qualitative research study at which no new findings
are being produced. Data saturation is often used to determine the sample size
 Dependant variable   the variable thought to be influenced by or depend on another
 Descriptive statistics   statistics used to summarise and present data, usually
presented as frequencies or percentages
 Double blind studies   an experimental study in which both researcher and subject
are unaware of who has been allocated to the control and experimental groups
 Ecological validity   the extent to which the findings of a study are applicable to the
participants’ natural social settings
 Epistemology   the philosophical study of the nature, constitution and origins of
knowledge
 Evidence based practice   practice based on research, professional and patient
experience
 External reliability   consistency when questionnaires are administered at different
times within the same population, also known as stability
 External validity   the degree to which the behaviour and opinions of the sample
population are representative of the wider population
 Experimental research   a methodology in which the researcher attempts to control
and/or manipulate all the relevant variables in order to take measurements that are
not distorted by extraneous factors
 Expert practice   expert practice is usually defined in healthcare settings as practice
based predominantly on the accumulated experience of the practitioner rather than
simply on the application of findings from research
 Fisher's exact tests   a method of testing the significance of the relationship
between categorical variables when the sample size is small
 Generalisable   research findings are said to be generalisable when they can be
applied to a larger group than that from which they were generated. Qualitative and
quantitative researchers usually have different approaches to ensuring
generalisability
 Hypothesis   a prediction that a relationship between variables will be established
 Hypothetico-deductivism   an alternative to inductivism in which the aim is to
attempt to disprove a research hypothesis. Continued failure to disprove a hypothesis
allows us to have a degree of confidence in its truthfulness or validity
 Independent variable   the variable that is thought to influence or manipulate the
dependent variable
 Inferential statistics   statistics that allow inferences to be made from the sample
population that can be applied to the general population
 Interrator reliability   the level of agreement among two or more independent
observers participating in an observation simultaneously
 Internal validity   the degree to which cause and effect can be demonstrated
 Internal reliability   (or consistency) is a measure of the extent to which instruments
within a scale measure the construct being studied



 Interval measurement   rank ordering of data where a regular interval is apparent
between the categories but no absolute zero is present
 Intervention group   the participants in experimental research who receive the
experimental treatment or intervention (also known as the experimental group)
 Kruskal-Wallis test   a non-parametric test designed to test the difference between
the ranked scores of three or more independent groups
 Likert scales   a scale utilising predetermined scores in which participants indicate
their level of agreement (or disagreement)
 Mann-Whitney U test   a non-parametric test designed to test the difference between
the ranked scores of two independent groups
 Mean   a measure of central tendency described as the sum of all values divided by
the number of values in your dataset
 Median   a measure of central tendency described as the value above and below
which an equal number of cases occur
 Methods   the data collection tools employed in a research study. For example, a
‘tick-box’ questionnaire is a quantitative research method and an interview is a
qualitative method
 Methodology   the overarching philosophical framework that directs the conduct of
the study. For example, a survey is a quantitative methodology and a
phenomenological study is a qualitative methodology
 Mixed-methods research   combines both quantitative and qualitative approaches to
collect and analyse data
 Mode   a measure of central tendency described as the most frequently occurring
value in a distribution of scores
 Naturalistic research   unlike experimental research, naturalistic approaches
attempt to gather data ‘in the field’ without interfering with or manipulating the sources
of the data
 Negative skew   an asymmetrical distribution of values where the long tail of the
graph is directed in a negative direction indicating that the majority of values are
clustered at the high end of the distribution
 Nominal measurement   the lowest form of measurement and relates to assignment
into categories that can be named and assigned a numerical code (e.g. paramedic
category 1 and emergency medical technician, category 2)
 Non-experimental   a study in which the independent variables are not manipulated
 Non-probability sampling   the selection of participants with no attempt at
randomisation
 Null hypothesis   the prediction that no relationship between variables will be
established
 Ontology   the philosophical study of the nature and constitution of reality
 Ordinal measurement   a level of measurement that allows sorting of data based on
a ranking system where order is apparent between each category but not quantifiable
(e.g. fair, category 1; good, category 2; excellent, category 3)
 



Paradigm   a set of assumptions about the nature of knowledge shared by members
of a particular research community
 Placebo   an inactive substance often given to the control group in an experimental
study
 Practitioner research   research conducted by practitioners, usually focussing on
their own practice, their own clinical area, or the practice of their immediate
colleagues. Practitioner research is therefore a form of insider research
 Pretest-posttest design   a research design in which data are collected before
(pretest) and after (posttest) an intervention
 Positive skew   an asymmetrical distribution of values where the long tail of the
graph is directed in a positive direction indicating that the majority of values are
clustered at the low end of the distribution
 Probability sampling   random selection of participants from a population by utilising
a sampling frame of list of potential participants
 Propositional knowledge   knowledge that can be expressed in terms of formal
propositions that results from or can be subject to scientific testing
 Prospective studies   a study in which current phenomena are explored by moving
forward in time to collect data
 Purposive sampling   selection of research participants based on the researcher's
judgement on their suitability for inclusion
 Qualitative   includes all studies that collect data in formats other than numbers.
However, it is also used in a more philosophical sense to describe studies that do not
subscribe to the ‘hard science’ research paradigm
 Quantitative   includes all studies that collect data in the form of numbers. However,
it is also used in a more philosophical sense to describe studies that subscribe to the
scientific research paradigm
 Quasi-experiments   experimental research where randomisation is not possible
 Quota sampling   a method of sampling in which certain characteristics within a
sample are deliberately sought e.g. ethnicity or gender
 Randomised controlled trial   experimental research incorporating randomisation of
a sample into experimental and control groups
 Random sampling   a sampling technique that ensures that each member of a
population has an equal chance of inclusion
 Randomisation   the random allocation of subjects into groups
 Range   a measure of central tendency described as the highest minus the lowest
score in a dataset
 Ratio measurement   rank ordering of data where an absolute zero is present
 Realism   the philosophical theory that the world can be perceived directly and more
or less accurately through our senses
 Reflection in action   a term coined by Donald Schön to describe a process of
thinking and reflecting whilst in the midst of practice
 



Reflection on action   a term coined by Donald Schön to describe a process of
thinking and reflecting away from and after practice has taken place
 Reflexivity   an awareness that the social researcher cannot achieve an entirely
objective position when conducting a study of the social world
 Reliability   a term used mainly by quantitative researchers to describe the accuracy
of their data collection tools both over time and between different researchers
 Reliability coefficient   a quantitative measure of the degree of reliability
 Retrospective study   a study in which information from the past is used to explain
current events
 Sample   a representative sub-set of a population
 Significance testing   a method by which researchers determine whether a
relationship between variables could have occurred by chance
 Single blind study   an experimental study in which the researcher is unaware of
who has been allocated to the control or experimental group
 Snowball sampling   a form of convenience sampling where participants
recommend others that they think will be suitable participants
 Stratified random sampling   a form of sampling that involves organising the target
population into strata or divisions according to predetermined characteristics before
implementing random sampling
 Survey   a method of obtaining data from a sample population through direct
questioning
 Tacit knowledge   knowledge that cannot easily be expressed in words, for example,
the knowledge required to ride a bicycle. Tacit knowledge can be contrasted with
propositional knowledge
 Test-retest reliability   a measure of the stability of an instrument involving
comparing the scores achieved on repeated administrations
 Variable   something that varies
 Validity (quantitative)   the extent to which a data collection instrument measures
what it purports to measure
 Validity (qualitative)   a term used mainly by qualitative researchers to describe the
‘truth value’ i.e. how accurately findings represent the social phenomena studied
 



Index
 

Analysis
 statistical, (i)
 thematic, (i)
 qualitative, (i), (ii), (iii)
 quantitative, (i), (ii)
 Anonymity, (i)
 Audio recording, (i), (ii)
 Audit, (i), (ii), (iii), (iv)
 trail, (i), (ii)
 Autonomy, (i)
 
Bias, (i), (ii), (iii), (iv)
 
Case control studies, (i)
 Challenges, (i)
 Clinical audit, (i), (ii), (iii)
 Clinical decision making, (i), (ii), (iii)
 Clinical governance, (i)
 evidence based practice, (i), (ii)
 Clinical guidelines, (i), (ii)
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