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ABSTRACT

SIQINS - Strengthenling Quality Improvement INtervention reporting in Surgery
By Emma Jones
Background

Surgical quality improvement (QI) research has been conducted with promising
results, but translating learning into practice is complicated by incomplete
reporting. This research aimed to identify which reporting items are most
frequently incomplete, and why incomplete reporting occurs.

Methods

A systematic review aimed to identify the current standard of reporting in the
surgical QI literature. MEDLINE, Scopus and the Cochrane Central Register of
Controlled Trials (CENTRAL) were searched. Articles were scored against a
modified Template for Intervention Description and Replication (TIDieR)
checklist.

A qualitative interview study was conducted. QI authors, consumers (those who
apply QI research in practice), editors and reporting guideline authors were
interviewed to identify why reporting is hard. An author checking exercise
involved asking the interview participants to describe how they would replicate
an intervention described in a QI article. The article’s authors checked whether
their intervention matched the participants’ interpretation. Data was analysed
using the constant comparative method.

Results

The systematic review identified 100 relevant articles. Reporting of fidelity was
absent in 74% of articles; and modifications were absent in 73%.

Participants (42) in the qualitative study included: 15 authors, 12 consumers, 11
journal editors and four reporting guideline authors. Of these, 28 were clinicians.
Reporting QI is hard because: Ql is an emerging field; features of hospitals and
journals create tensions for reporting; context is hard to describe; publications
are not always intended to be used for exact replication.

Discussion and conclusion

QI is a youthful field but stakeholders have well developed aspirations for QI
reporting. As the field matures, those involved in QI reporting place value on
describing context, identifying active ingredients, and recognising how QI
publications are to be used in practice. This research is relevant to an
international audience and could help galvanise a renewed sense of importance
for reporting.
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INTRODUCTION

Quality improvement (QI) in healthcare can be understood as the combined
efforts of healthcare staff, patients and carers, and researchers “to make the
changes that will lead to better outcomes (health), better system performance
(care), and better professional development (learning)” (p.1).! The spread and
adoption of QI has occurred across many clinical areas and settings, from
diabetes management in primary care? to perioperative care delivered in
hospitals.® In surgery, QI programmes have shown promising results across the
entire perioperative journey,*® which is defined as care received before, during
and after surgery in periods known as pre-operative, intra-operative and post-
operative, respectively.® However, published accounts of QI in healthcare are
frequently incomplete,”® which can produce important unwanted consequences.
This thesis is the first piece of research to offer a careful examination of the
problem of QI reporting in the perioperative academic literature, with the aim of
understanding what needs to be done to improve reporting for QI stakeholders
who are actively working in the field, such as authors, journal editors, and the

consumers of QI work.

Surgery is an important focus for quality improvement. Major surgery is
invasive, involving incision, excision or manipulation® to investigate or treat a
pathological condition which requires profound sedation or anaesthesia to
control pain.1® A full explanation of why surgery is selected to be the focus of
this thesis is provided in section 1.4, but reasons can be briefly summarised as
follows: surgery is a high-risk specialty of healthcare where the impact of
complications can include reduced survival.''1? Global estimates of
complication rates provided by the World Health Organization (WHO) range
from 3% to 22%.'2 Fourteen record-review studies (from Europe, North
America, Africa and Australia) together indicated that around 14% of patients
undergoing surgery will experience an adverse event, of which 3.6% can be
fatal and 10% can be severe.'* Figures also suggest that in 5.2% of patients

who experience an adverse event, the incident is potentially avoidable.'4

In surgery, QI has become an important mechanism by which a range of

problems, such as avoidable complications, can be examined, understood and
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addressed to reduce their future recurrence.® In addition to patient safety,
changes implemented during QI work can be made with the aim of improving
other dimensions of quality,’® which include: effectiveness, efficiency, patient-
centredness, timeliness and equity.® This thesis will focus on how QI is
reported across the whole patient journey which includes the pre-operative,
intra-operative and post-operative stages of care (encapsulated by the term
perioperative).® The terms surgery and perioperative have different meanings,
but the phrase ‘surgical research’ is well recognised’ and it will be used
throughout this thesis to relate to QI research which spans the perioperative

journey.

QI work can involve a variety of approaches to achieve its aims, including
methodologies adopted from the manufacturing industry, such as Total Quality
Management (TQM), Plan-Do-Study-Act (PDSA) cycles, Lean and Six Sigma.3
Each approach will not be defined in detail here, but they can be defined in brief
by exploring their common principles — they usually involve iterative
measurement, with many cycles of data collection; an examination of capacity,
flow or reliability in a system; and engagement of the workforce in the
improvement work.8 QI often uses a suite of approaches (such as combining
PDSA with Lean),'® rather than one standalone method.?° Systems to support
people who deploy and make sense of QI work now operate across the world.
For example, in the United Kingdom (UK), a national perioperative quality
improvement programme is being piloted with the aim of ensuring QI is an
objective from the outset of perioperative outcome measure collection.? In the
United States (US), the National Surgical Quality Improvement Program

(NSQIP) has reported promising effects on patient care.??

There are many reasons why reporting of QI in the academic literature might be
particularly problematic. QI is a new science?32425 where a consensus on
terminology?* and methodological direction?® is still in development. QI work can
also involve a large amount of variability in how interventions are designed and
implemented, and how the study itself is designed and conducted.34:526.27.28,29,30
One systematic review suggests that a “virtually infinite number of combinations
of features and local environmental circumstances” (p.244)2% can make study

design, and the reporting and synthesis of QI evidence, extremely challenging.
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The available literature provides some examples of how challenges associated
with reporting might be tackled, but practical strategies which move beyond the

reporting checklist are still very much in their infancy.
This thesis seeks to answer two questions.

1. What is the completeness of reporting in the perioperative literature on
QI methods and interventions and which elements are most frequently
missing?

2. Why is the reporting of QI in perioperative care so hard?

This chapter will explain why it is now recognised that it is important to monitor,
measure and improve quality in healthcare, and how the field that has become
known as QI has developed. It will then explore the notion that surgery is an
especially interesting area to investigate the challenges of QI reporting in more
depth. A definition of what is meant by the term ‘reporting’ is provided. A second
introductory chapter will explore the background literature in more detail to fully
explain what has motivated the completion of this thesis and why it provides a
compelling and helpful addition to the field of QI research. Each chapter in this
thesis feeds into the next, and they will build a series of core arguments to fully
explain why reporting in QI can be hard.

1.1 The emergence of quality improvement in healthcare

This section will explain how QI has evolved over many decades into a set of
terminologies and approaches which are recognised by clinicians and
healthcare researchers today. However, while QI approaches do have some
common features, many discrepancies remain in how it is described, and work
to improve healthcare does not necessarily always align with neatly delineated

approaches.

In healthcare, the evolution of ‘quality improvement’ — often shortened to QI —
emanated from a growing acknowledgement of the importance of a systematic
approach to examining the quality of care.3! Throughout history, many
individuals have raised awareness of quality. The work of Florence Nightingale

and Avedis Donabedian will be used here to highlight two approaches to



tackling quality-related problems which have been particularly influential for
modern-day healthcare practitioners and researchers alike.3233

Nightingale, a British nurse practising during the nineteenth century, raised
issues of poor quality in her 1858 publication ‘Notes on hospitals’** where she
eloquently provides baseline data, rationale and a clear description of planned
interventions to tackle problems relating to infection control and staffing. She
sets out a strong case for the need for improvement, organising data and
measurement in a similar way in which a QI project might be set up today.
Sheingold and Hahn® suggest that Nightingale’s work can be aligned with QI
through examining accounts of her improvement efforts during the Crimean war
of 1854.

Attempts to systematically improve quality continued into twentieth-century
healthcare and in 1966, Avedis Donabedian (a physician regarded as the ‘father
of quality assurance’ p.472)3? proposed the structure-process-outcome model.
This model evaluates the quality of healthcare by examining relationships
between structures of care, processes of care and health outcomes through
measurement.'336 Since 1966, many other models have been developed to
measure and improve quality, and such models (including Donabedian’s) often
recognise that the behaviour and values of the people working in healthcare
systems should be studied®” because a system can influence?®® (and be
influenced by)*® these behaviours. The examination of behaviour is also
recommended during QI work, to fully understand how an intervention works.3°
Thus, knowledge generated during an earlier movement to improve quality of
care helped to build a platform from which QI could emerge as a separate
discipline,®! and QI is still being helpfully supported by models which were

established at an earlier time.37:40.41

Despite a wealth of literature which documents an early commitment to
improving quality of healthcare, quality did not emerge as a general theme in
the medical literature until much later. A search of the International Secondary
Information (ISI) service’s database Journal Citation Reports suggests that the
first journals indexed to emphasise the quality of healthcare in their titles were

the American Journal of Medical Quality and The Journal of Nursing Care



Quality, which were both first printed in 1986. The prominence of efforts to
improve quality in healthcare literature stimulated debate about how quality-
orientated literature should be used as part of the broader evidence based
practice movement.*? Thus, through the cumulative efforts of many in the fields
of healthcare research and practice, a movement to study quality of care grew,
and QI eventually came to be known as an important vehicle through which

care could be improved.

Many ideas which began in industry have penetrated into healthcare to shape
what has become recognised as QI today. In industry, as early as 1914 Frank
and Lillian Gilbreth published on their techniques of ‘scientific management’
which were designed to optimise efficiency (originally in bricklaying) by reducing
waste.*344 Later, in 1924 while working at the Hawthorne telephone
manufacturing plant in Chicago, Water Shewhart described the first statistical
process control (SPC) chart, a tool for identifying variance which is ‘special
cause’ (data which vary in an unpredictable manner) and ‘common cause’
(variation which is inherent) in a system.*>4¢ Shewhart met William Edwards
Deming and Joseph Juran who also made an important contribution to the
development of Ql. Deming promoted Shewhart’s work on iterative
measurement and feedback mechanisms, which became known as Deming
cycles, or PDSA cycles,* and he developed a ‘system of profound
knowledge.’#” Deming’s system combined Shewhart’s views on variation and
quality control with elements of psychology and theory of knowledge, and this
has since been used to inform the field of improvement science.*® Juran, who
was also influenced by Shewhart, developed the ‘Juran trilogy’ which suggests
that continuous improvement requires equal attention to be given to planning,

control and improvement, three inter-related functions of industry.*8

The science of improving quality was then studied by others, including Taiichi
Ohno and Kiichiro Toyoda who developed the Toyota Production System (TPS)
during the 1940s and 1950s.#° Vilfredo Pareto, Peter Drucker, Kaoru Ishikawa
and Henry Ford®%° have also all made important contributions to the growth of
a movement towards improving quality throughout the twentieth century.
Acquiring an appreciation of this early work can facilitate understanding of what

Ql actually is,*®> and how it is described, which includes concepts such as
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reducing variation and waste, improving work flow and system performance,

and adapting the environment.>2

The factory floor of the 1920s was a world away from a Crimean field hospital of
the 1850s, yet Shewhart, Deming, Juran, and Nightingale were asking similar
guestions about quality. Thus, in today’s healthcare arena, various efforts to
improve quality across fields as disparate as industry and healthcare have
evolved to become known as quality improvement. From these disparate fields,
QI has emerged as a relatively new field in healthcare. Unsurprisingly, it suffers
from poor consistency in terminology and a lack of consensus on how it should
be defined. There is no single accepted definition of QI,'® and phrases such as
‘improvement science’, ‘science of improvement’, and ‘implementation science’
have all been used to relate to QI.15%35% Walshe®® studied the frequency of QI
terminology in the scientific literature between 1988 and 2007, and found that
some terms including Total Quality Management (TQM), audit, and patient
safety have been used consistently in healthcare for the past 28 years. Other QI
terms have come in and out of use over time, with QI approaches ‘re-invented’
rather than ‘innovative’, which Walshe terms ‘psuedoinnovation.” Powell and
colleagues* also reviewed QI terminology and found that terms such as
Business Process Re-engineering, TQM and Continuous Quality Management
(CQM) have been used in healthcare since the 1990s.

Despite the presence of many different terms and methodologies, each QI
approach has certain characteristics in common.%® QI approaches in healthcare
tend to be systematic and cyclical, using a deliberate structured process
involving measurement and data collection.’:> They also tend to use a set of
distinctive tools such as: Plan-Do-Study-Act (PDSA)/Deming cycles, Statistical
Process Control (SPC), Lean, Six Sigma, TQM, and Continuous Quality
Management (CQM), which are easily recognised as originating in the
manufacturing industry,> or tools such as brainstorming and flow charting,
which can be associated with many other fields.®® Finally, QI approaches tend
to be focused on a purposeful attempt to change frontline care in order to
improve outcomes and quality of care.1°>%¢ These changes are sometimes

directed at the improvement of healthcare systems, but they can also focus on



specific healthcare procedures (such as the prescription of antibiotics,” for

example).>3

The next section will explain why QI has been positioned as important to
healthcare. Only when it is clear why widespread and sustained attention has
been given to the subject of QI in healthcare, can a case for its complete and
accurate reporting be made. Conversely, it might also be argued that until
complete and accurate reporting of QI becomes better established, the

importance of QI to healthcare cannot be properly assessed.

1.2 The case for Ql in healthcare

In healthcare, the movement to improve quality was brought to the public’s
attention in 1999, 2000 and 2001 by the publication of three reports: To Err is
Human: Building a Safer Health System,>” the World Health Organization
(WHO) Report on Improving Performance,>® and Crossing the Quality Chasm: A
New Health System for the 21st Century.® These reports drew attention to
failures and, in particular, to preventable deaths caused by medical error. Since
these reports were published, the volume of research publications about patient
safety has increased by 72%.5° Failures in safeguarding safety also formed part
of the catalyst for QI work in the UK. Several public inquiries were important, but
the Bristol Inquiry®© in particular, which investigated deficiencies in paediatric
heart surgery at the Bristol Royal Infirmary between 1984 and 1995, brought the
public’s attention to medical harm. The findings that unintended harm might be
reduced by improving team work®%-62 and communication,®3 and by adopting a
systematic approach to monitoring care quality,®? were central to the developing
field of improvement. As emphasis on the quality of care grew, so too did the
drive to consciously place quality at the centre of policy making.*® The UK’s
Department of Health published An Organisation with a Memory,%* which
suggested that safety could be enhanced by developing systems for learning
and improving. Data capture and measurement lies at the heart of improvement
work,*® and this was promoted by the UK'’s Institute for Innovation and
Improvement, which was established in 2005, and replaced by NHS Improving
Quiality in 2013,%° and then the ‘NHS Sustainable Improvement team’ in 2015.
Lord Ara Darzi’s 2008 report ‘High quality care for all’ maintained this emphasis



on quality, ®® emphasising that QI should be carried out by local clinicians who

take ownership of their own data capture and learning.®’

Although a spotlight had been placed on improving quality, in 2009, the UK’s
Healthcare Commission, an independent regulator of healthcare quality,
published its report on failings in care quality at Mid Staffordshire NHS
Foundation Trust.®® In 20108° and 20137° two reports led by Sir Robert Francis
QC explained what happened at Mid Staffordshire and how lessons could be
learned from it. These reports had a strong impact on the media, politics and
research. Later in 2013, Don Berwick (senior fellow with the Institute of
Healthcare Improvement (IHI) in the US) and Sir Bruce Keogh (NHS England’s
medical director) published reports’®72 on improving the safety of patients in
England. As founder of the Institute for Healthcare Improvement (IHI), Don
Berwick has endeavoured to keep quality in the hearts and minds of clinicians
and researchers, and his report placed special emphasis on the adoption of QI
methods to facilitate healthcare improvement. A number of national and
regional groups were developed such as the NHS Sustainable Improvement
team and NHS Improvement. These teams aim to promote and co-ordinate

national and local efforts to plan, conduct and disseminate QI activity.

The adoption of QI activity has also been encouraged by the adoption of
mandatory as well as voluntary QI activity for clinicians. For many years
clinicians across the world have been required to take part in improvement
activities such as audit®? (for example, in the US, New Zealand, Australia’® and
the UK’475) not only for clinical revalidation,’® but also as part of their everyday
work. Though audit is certainly an important tool for improvement, the QI
activities which are recommended by official clinical bodies vary. In the US
clinical students are encouraged to learn about a suite of improvement tools,
but in the UK training in QI tends to have a narrower focus?’? (typically including
audit which is a focus of the NHS standard contract).”® Improving quality to
avoid sub-standard care has become the focus of many governments
worldwide,’® but the key issues which influence the delivery of QI are likely to be
different in each country of the world.”” This thesis will, in future chapters,

examine QI reporting internationally.



Public inquiry and government policy are clearly important drivers for QI, but the
world of research has also provided an important stimulus for increasing
awareness of the role and potential value of QI. A growing number of
publications have described the application of QI techniques. Systematic
reviews have demonstrated improvements in outcome using QI approaches.
For example, in surgery, QI interventions have benefited patients across the
whole perioperative journey including preoperatively (reduction in time to
surgery),34 intraoperatively (reducing closure complications)? and
postoperatively (reduction of surgical site infection,® central line infection,3
antibiotic errors® and antibiotic administration compliance).®” However,
cautionary notes have been published. The efficacy and effectiveness’® of QI
studies is not always strong,”® and this could be due to varied methodological
problems such as randomisation when QI is evaluated in RCTs,®° or the
variable fidelity in the application of QI techniques.®! In light of this, the literature
does not paint a picture that is too favourable, stating that QI should not be
seen as a ‘magic bullet' 7620 to improve services. Yet, enthusiasm has not been
hampered and authors call for improvement in the conduct in QI so that its

value as a useful approach to tackle operational defects can be harnessed.!

Examining the literature on how QI came to be an important part of the
landscape of healthcare quality has revealed that QI activities can be of
different types. A QI study can be conducted as part of a programme of
research or as a local QI project, and this distinction will be explored in the next

section.

1.3 Ql, research and QI research

Improvement projects are different to clinical research:3°.81.82.83 they are typically
pragmatic and led by local clinicians,®’ often in a single setting,®® and they tend
to be ongoing, or continual, in contrast to research which takes place over a
defined period of time.8* Research evidence® is a different type of evidence to
that generated by local improvement projects. @vretveit et al®® define three
types of QI research: research which examines the optimal conditions for an
intervention’s effectiveness at the level of an individual patient; research which
examines the effectiveness of QI processes at an organisational level; and

research which examines how systems of care produce outcomes. These types
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of QI research tend to be conducted across several sites® and often seek to
generate new knowledge by testing a hypothesis.*° QI research has been
likened to health services research, which typically aims to examine how care
can be delivered to achieve the highest quality of care,®* and applied research,
which can “bridge the gap” (p.1962)8¢ between the ideal setting of clinical trials
and actual routine care. Research which can be more readily applied to usual
clinical environments is a mechanism by which science can be translated into
action with more ease,® and recognition of this has prompted interest in the

growing field of QI research.

In QI research, which is usually applied to the real world, interventions tend to
be complex.®” They can involve many components which can be implemented
in a number of different settings or organisational levels, and each intervention
component can interact in expected and unexpected ways at varying stages of
the intervention-to-effect pathway.®8 Interest in researching complex
interventions has occurred alongside the growth of pragmatic trials, which test
an intervention under the usual conditions in which it will operate, in contrast to
explanatory trials which test causal hypotheses.”®8% QI research thrives in the
arena of applied science, and it aligns well with the view that pragmatic and
explanatory RCTs are not always mutually exclusive, because QI can operate
within either pragmatic or explanatory trials, or a mixture of the two.3 QI
research can also be grounded in a ‘broad church’° (p.2) of other types of
evaluative study beyond clinical trials, including health services research and
other disciplines. Thus, QI research may require the adoption of some principles
which originate in clinical research, such as the explicit reporting of rationale,?3
as well as the adoption of new approaches, such as the reporting of real time
data about context in complex healthcare systems.®® The need to recognise the
practical and applied nature of QI research is highlighted here as a driver for QI
work, but complexity in intervention design and implementation might also be

problematic, complicating attempts to provide full reports of QI work.

While some features have been proposed which can distinguish QI projects
from QI research, what counts as research evidence is not always easy to
delineate.®® For example, generalisablity could be used to distinguish research

from non-research (NHS Health Research Authority (HRA) decision tool:
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http://hra-decisiontools.org.uk/ethics/EngresultN1.html). However, some types

of research place more value on generalisability than others®! and both
improvement projects and QI research require careful attention to detail so that
generalisable lessons might be gleaned from the evidence gained from
individual projects.®? Both improvement projects and research attempt to
understand the complex interactions that occur within a healthcare system,
rather than control them as a traditional clinical trial might do. Portela et al*°
point out that debate about whether it is useful to distinguish between local
practical improvement projects and scientific research, remains unsettled. When
agreement is poor about whether QI is regarded as research or not, varied
expectations about what is reported and how it is reported could translate into
inconsistent or incomplete QI reporting. This thesis will further explore this
debate about what makes QI research, research, through review of the

literature and empirical work.

1.4 Why is perioperative care an area in which the challenges of QI
reporting should be explored?
Although some data suggests that the effectiveness of QI is limited, support for
Ql is widespread®! and this heightens the need for reports that are published to
be written completely and explicitly so that reasons for failures as well as
successes can be fully understood. Perioperative care is an especially
important area in which to explore the challenges of QI reporting in more depth
because QI is a mechanism by which both efficiency and safety can potentially
be improved for a large global volume of patients who receive 234 million major
surgical interventions per annum.1%13 Surgical teams are encouraged to
participate in QI activity to meet performance standards required by regulatory
bodies, and to provide data which is visible in the public domain.®3°* Finally,

both QI and perioperative care have a number of complementary features.

First, perioperative care as a scientific field is committed to encouraging
innovation,®® applied research, and the development of complex behavioural
and technological interventions which can improve the quality and safety of
patient care.®® The perioperative literature recognises a need for responsible
innovation, that new technigues are not immune to problems,®’” and activities to

improve quality are held in high regard.®® Second, the value of qualitative
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research is growing in both the QI and perioperative literature. The use of
qualitative methods was documented by perioperative researchers as early as
1995,% and this has continued into the 2000s.%%1% Surgical researchers are
also encouraged to embed qualitative approaches into their research design, to
learn more about the recruitment problems which can be particularly
troublesome for surgical trials.%! Likewise, QI literature has encouraged the use
of qualitative approaches for the collection of data about context, which can be
narrative in nature.%? Third, in surgical research, small changes may be seen in
the technique of one surgeon, or between different surgeons on a case-by-case
basis.®® This is not the same as the deliberate modifications to a QI intervention
which occur through several iterative cycles, but perioperative researchers may
be more accustomed to documenting complex interventions, which may not
always operate in a completely standardised manner. Consequently, the field of
surgery and perioperative care could offer fertile ground for the uptake of Ql,
and for further study to examine QI reporting and what practical solutions might

be developed to improve it.

1.5 Whatis reporting?

In historical usage, the term ‘reporting’ (defined in the 1926 edition of the New
Gresham English Dictionary) means 'to carry back' or 'to bring back’, 'to give an
answer', 'to relate’, 'to tell.':%3 Although the literal meaning of this word remains
the same, many mechanisms by which reporting might be conducted have
become established in the nine decades since this dictionary was published.

This thesis will focus on the reporting of QI in peer reviewed journal articles.

Academic journals are repositories of evidence collected in paper and/or online
formats as “articles.” The process by which an article in a journal becomes
published is not linear and involves communication between teams of authors
and editors. A manuscript (which will be called an ‘article’ throughout this thesis)
which is submitted for publication is managed by an editorial team. This
involves a group of individuals who may work in a hierarchical structure,
including: senior editors (sometimes known as editors-in-chief, or chief editors);
deputy editors (sometimes known as editor of scholarly content, or section

editor); and associate editors. They use clear structures and rules, such as
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subjecting articles to external peer review, to evaluate whether the manuscript

is fit for publication.04

The question: ‘What motivates good reporting?’ should first include
consideration of the ethical and regulatory background. In research, this has
been well described. The Declaration of Helsinki, a set of ethical principles for
research involving human subjects which has also been adopted by the World
Medical Association (WMA),0 states that researchers have an ethical duty to
ensure that accurate and complete results of their research (whether positive or
negative) are made publicly available. Ensuring complete study reports are
publicly available is also emphasised by funders and governing bodies for
clinical research such as the National Institute for Health Research,%¢ the
Health Research Agency!?” and the Medical Research Council’®® in the UK, in
addition to the European Medicines Agency.'%° These regulations emphasise a
requirement to publish, but more than this, they illuminate a need for authors to
publish with integrity, which means providing honest complete accounts of what

was done during any research study.0

The motivation to improve the quality of reporting has been promoted by the
publication of a number of influential papers, in particular, Greenhalgh et al’s
work ‘Evidence based medicine: a movement in crisis?’1!! and loannidis’ work
‘How to make more published research true’.''? These articles support a
movement towards ensuring research findings are not only published, but
published with details which make the findings reproducible. Campaigns such
as AllTrials also contribute towards this movement.! Although steps are being
taken towards creating a scientific community in which better reporting can
flourish, shared standards for data sharing practices are still an aspiration and
the level of enforcement for registration of research (and making it available)
varies between funders, sponsors, legislators and research ethics

committees.113

Publication of research findings which are fully reported is important in enabling
healthcare staff to choose interventions wisely, avoiding treatments which are
unlikely to provide any benefit.114115116 Systematic review supports this by

summarising the findings and methodological quality of a large number of
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published articles.'!” Meta-analysis can be used to combine data from several
independent experiments, and this can provide a more accurate and
transparent appraisal of literature.1® The decision to meta-analyse data is
influenced by heterogeneity. A low degree of heterogeneity between the
selected articles is preferable,''® as it increases the strength of any associations
uncovered between groups'!’ so that pooling data from similar studies can
provide a helpful summary of results. It is important therefore that complete
reports are available of all parameters at population, intervention and outcome
level, in order to allow systematic reviewers to accurately assess studies for

similarity later on.116.120

Another reason to publish fully complete reports, which is closely linked to a
sense of moral duty to both patients and healthcare staff, is that research which
is shared with other researchers may be less likely to be unnecessarily
duplicated, reducing waste of finite healthcare and research resources.*3
However, the blurred boundary between QI and research complicates the

straightforward adaptation of these principles to the field of QI.

This chapter has shown that QI in healthcare has grown from efforts (which
have evolved over many years) to systematically improve quality in healthcare,
and from ideas which originated in industry, in fields including bricklaying,
telephone engineering and car manufacturing. The case for QI in healthcare
has been supported by the results of public inquiry and government policy.
Perioperative researchers and clinicians are encouraged to drive forward local
improvements in care and QI research, and to promote the spread and adoption
of techniques which could improve care in other settings. The next chapter will
build on this knowledge to explain the challenges researchers and clinicians
face when attempting to describe their QI work in academic publications, and

why it is so important to overcome them.
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2 BACKGROUND TO THE CHALLENGES OF QI REPORTING

This chapter will present a literature review to explain which aspects of QI tend
to be poorly reported and what interventions are available to improve reporting.
The problem that high-quality reporting in the field of QI is likely to be a
particular problem due to the manner in which it has evolved (and continues to
evolve) as a scientific field will also be explored. Finally, this chapter will explain

what the consequences of poor reporting are.

2.1 The problem of reporting in Ql: a review of the literature

Researchers have raised concerns that harnessing learning from published
work about QI interventions has been difficult.”6121.122 One of the barriers to
learning is poor reporting,!?® as is clear from three systematic reviews’.8124
(listed in Appendix 1) on reporting quality in QI, and eight systematic
reviews?34:526.27.28,29.125 gn more general topics involving QI in perioperative care
(such as the efficacy of QI). This section will describe a literature review which

included these 11 articles.

The quality of reporting of QI has been directly examined in two systematic
reviews. Taylor et al® evaluated reporting of PDSA cycles in healthcare, and
found that 81% of included articles failed to provide a full description of the
number and timing of PDSA cycles. Levy et al” evaluated reporting of QI
interventions to increase compliance with antibiotic prophylaxis in surgery and
found that 75% of included articles failed to report missing data and 67% failed
to report generalisability adequately.” A third systematic review by lvers et al'?*
did not evaluate the quality of reporting directly, but set out to identify the risk of
bias of QI studies evaluating interventions to improve care in diabetes. Ivers et
al called for “quality improvement in quality improvement” (p.1)*?* because risk
of bias was frequently high, but also because reporting was inadequate.
Allocation sequence and concealment was unclear in 58% and 55% of included

trials respectively.

Six systematic reviews34526.27.125 ggught to answer questions about the efficacy
of QI in perioperative care. Although these systematic reviews were not
designed to specifically evaluate reporting quality, the authors extracted some

information from the included articles about data which was missing or
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incomplete. One of these reviews focused specifically on perioperative care,?
and five focused on healthcare more generally but included articles relating to
the care of surgical patients.*>2627.125 Two further systematic reviews, published
in 2013?28 and 2014,2° examined the use of surgical safety checklists, and these
are included here because a checklist is commonly reported as a type of QI

intervention.126

All of these eight systematic reviews except for one, which focused specifically
on the technical application of control charts,'?®> commented on the
heterogeneity of the contextual features of QI research. The authors explained
that differences between setting,3426:27.28 Jeadership?®2° and charisma® (which
are arguably all aspects of context)®® can complicate attempts to establish firm
recommendations about the efficacy of a specific intervention, but they did not
comment on the completeness with which this contextual data was described.
Other reporting items which were incomplete were reported. For example,
harms and unintended consequences of QI was found to be poorly reported by
Nicolay et al® and Treadwell et al.?®8 The reporting of cost was found to be poor
by Nicolay et al,® who found that cost reported in only two of 34 included
studies, and by Alexander et al,?® who found that cost was reported in only six
of 185 included studies. Not all authors reported this finding, and a deeper
discussion on cost was provided by Thor et al?” and Treadwell et al.?® Nicolay

also found outcome data reporting to be generally poor.3

When the 11 systematic reviews described above are evaluated using the
externally validated'?’” 11-item ‘Assessment of Multiple Systematic Reviews’
(AMSTAR) tool,*?8 it is possible to gain an overall picture of the strengths and
weaknesses in systematic reviews of QI research. Using AMSTAR, one point
can be allocated for each completely reported item and these 11 systematic
reviews scored an average (mean score) of 7.07/11. Doing this reveals that two
of the lowest scoring AMSTAR items were the provision of a description of the
publication types of the included articles (provided by three reviews)*262° and a
list of all included studies (provided by five reviews.)*728.29.125 These items
indicate whether a systematic review has included all relevant literature. The

reviewers all evaluated the methodological quality of their included papers but
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they mirrored concerns expressed by Grimshaw et al in 2003,2° that evaluating
the methodological quality of QI can be challenging.

Poor reporting in original papers and in systematic review is evidently a problem
across many reporting domains such as the QI method, study design, adverse
events and economic evaluation. This provides a strong indication that QI
reporting in perioperative care is likely to be problematic, and is thus a focus of
my thesis.

2.2 What reporting tools exist to improve reporting in QI?

Reporting guidelines are tools which authors can use to check whether they
have reported on every item of their study. The first reporting guideline was
published in 1989, for the reporting of controlled trials.'3° In 1994, concerns
were still being raised about inadequate reporting in medical research3! and
the Standards of Reporting Trials Group (SORT) recommendations were also
published.®? This led to the development of the CONSORT statement in

1996, offering reporting guidelines for authors of RCTs.

A large number of reporting guidelines have now been published. In a recent
systematic review of reporting guidelines endorsed by journals, 101 reporting
guidelines were identified,*3* and as at 10 November 2016, 345 reporting
guidelines were listed on the Enhancing the Quality and Transparency of Health
Research (EQUATOR) network website (http://www.equator-network.org),
which is a comprehensive searchable database of reporting guidelines. Recent
guidelines include those relating to: Health Estimates Reporting'2® (published in
June 2016), clinical guidelines!3¢ and health interventions using mobile
phones®®’ (both published in March 2016).

Specific guidelines for intervention reporting emerged after concerns about the
adequacy of reporting of non-pharmacological interventions had been raised by
researchers including Glasziou and Hoffman. They analysed: a consecutive
sample of 133 randomised trials describing surgery, therapy, or education;38 a
sample of 200 randomised trials describing physiotherapy;*3° and a sample of
60 systematic reviews describing stroke interventions.4° These studies

concluded that poor reporting of intervention characteristics is common.
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Many different reporting guidelines are relevant for authors of QI studies. For
example, reporting guidelines have been developed for different types of study
design including: the RCT;'#! observational studies;*? case reports;143
systematic reviews;# qualitative studies'*® (and the synthesis of qualitative
studies);146 diagnostic studies;'*’ and protocols.'#® Since QI research can be
conducted using many of these design types,° they may all be of use to a QI

author.

Guidance has also been produced to aid reporting of quality improvement
reports, specifically: The Standards for Quality Improvement Reporting
Excellence (SQUIRE) 2.0.14° SQUIRE 2.0 includes a reminder for authors to
include a description of their intervention rationale (a reason why it was thought
to work), the intervention itself, and the contextual elements thought to influence
the intervention. SQUIRE 2.0 encourages authors to write “in sufficient detail
that others could reproduce it” (p.2).2*° SQUIRE 2.0 may therefore be used
alongside other guidelines which have been designed specifically to guide

reporting of an intervention.

| identified seven publications (Table 1) which are relevant to reporting each
separate component of an intervention which can be described in any

evaluative study.
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Table 1 Intervention reporting tools

Reporting tool

Reference

TIDieR

Hoffmann TC; Glasziou PP; Barbour V, et al (2014).
Better reporting of interventions: template for
intervention description and replication (TIDieR)
checklist and guide. BMJ. 2014;1687(March):1—
13.150

ITAX

Schulz R; Czaja S; McKay J; et al (2010).
Intervention Taxonomy (ITAX): Describing Essential
Features of Interventions. Am J Heal Behav.
2010;34(6):811-21.%1

EPOC checklist

McAuley, L; Ramsay C (2002). Cochrane Effective
Practice and Organisation of Care (EPOC) Review
Group, Data Collection Checklist. Ontario: Institute

of Population Health, University of Ottawa.!%2

CONSORT extension

Boutron I; Moher D; Altman, D et al (2008).
Extending the CONSORT Statement to Randomized
Trials of Nonpharmacologic Treatment: Explanation
and Elaboration. Ann Intern
Med.2008;148(4):295.153.154

Journal Article
Reporting Standards
(JARS)

Cooper H (2008). Reporting standards for research
in psychology: why do we need them? What might
they be? Am Psychol.2008;63(9):839-51.1%

The Western Journal
of Nursing Research

intervention checklist

Conn V (2012). Unpacking the black box:
Countering the problem of inadequate intervention
descriptions in research reports. West Jn Nurs Res.
2012;34(4) 427-433.1%3

STARI

Pinnock et al (2015). Developing standards for
reporting implementation studies of complex
interventions (StaRl): a systematic review and e-
Delphi. Implement Sci. 2015;10(1).156
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Two references are notably different from the others in this list. The EPOC data
collection checklist and the ITAX are not reporting guidelines. The EPOC
checklist was originally intended to guide systematic reviewers on the extraction
of data from primary studies,®? and ITAX is a taxonomy,*>! which is a method
of managing information on a particular topic. But they helpfully categorise the
elements of an intervention, and authors might use them as a resource to

understand what fully complete intervention reporting should look like.

These guidelines have a number of features in common. They all require a
description of: the intervention setting, who delivered the intervention, the mode
of delivery of the intervention (for example, face to face) and the dose or timing
of the intervention. Six of the seven checklists request a description of the
rationale for the intervention,123:150.151,152,155,.156 gnd six request a description of
the materials used to deliver the intervention and the fidelity of the
intervention.123.150,151,154,155.156 However, only four request details of any
modifications carried out during the course of the study,'?3:150.151,156 gr how the

intervention was titrated for individual use.123:150.151,154

Two of these guidelines!®?1%¢ directly state that they have used Moher et al’s
guidance for developers of health research reporting guidelines,®” which are
endorsed by the EQUATOR network. The remaining guidelines were written
before Moher et al’s guidelines were published. Three authors (of the
CONSORT extension,53154 ITAX!5! and JARS'%®) reported that a consensus
process was used, similar to that described by Moher et al.’>” The process by
which the EPOC and Western Journal of Nursing Research intervention

checklists were developed was less clear.

All seven intervention guidelines have been cited by other PubMed indexed
research. As at 1 November 2016, the TIDieR checklist'>® and the CONSORT
extension'>* have each been cited over 100 times. The other intervention
reporting guidelines have been cited between one (for the Western Journal of
Nursing Research intervention checklist and the EPOC checklist) and 36 (for
the JARS guideline) times. The use of citation rate has been criticised because
it may not be an accurate reflection of impact or clinical relevancy, but it is a

helpful indicator of the popularity and spread of this work.158
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Authors of QI research in perioperative care are often reminded that their
interventions are likely to be complex. Thus, they may also benefit from using
reporting guidance for describing complex interventions.8” Reporting guidance
for describing the contextual features of the organisation or setting within which
the intervention operates have not been developed, but the Model for
Understanding Success in Quality (MUSIQ) tool, which is described as a
‘conceptual model’ for contextual features in Ql, could be used as an aid for

reporting.3°

In addition to guidelines to improve intervention reporting, the authors of QI
research in perioperative care are provided with guidance to improve
intervention design in both Q1% and surgery.1%161 The use of these tools
during the conception and early design of a study could also facilitate more
complete reporting when it is time to write the study up later on. Finally, the
authors of QI research in perioperative care may benefit from referring to the QI
Minimum Quality Criteria Set (QI-MQCS).%6? This tool was not designed as a
reporting guideline either, but its 16 separate domains, which are recommended
for critical review of QI research, could be used as an indicator of what good
reporting might look like. For example, some of the QI-MQCS items include: the
intervention rationale, intervention description, implementation, study design,
fidelity, and organisational characteristics. The QI-MQCS could be used
alongside 194 other tools put forward to evaluate the quality of non-randomised
studies,'®® and at least three tools put forward to evaluate the quality of

randomised studies.164

The effect of individual reporting guidelines on reporting completeness has
been evaluated in specific disciplines such as rehabilitation medicine,1¢ and in
healthcare literature more broadly. Howell et al'®® evaluated the impact of the
SQUIRE guidelines (SQUIRE version 1.0)4° seven years after they were first
released. They examined 56 QI articles published before the SQUIRE
guidelines and 97 QI articles published after the SQUIRE guidelines and found
no significant difference between the two groups in completeness of reporting.
In 2006, 10 years after the publication of the CONSORT guidelines, a similar
study by Plint et al*%® identified eight articles which had evaluated reporting
before and after the publication of the CONSORT statement in 1996.%32 Using
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journal endorsement of CONSORT, which is typically a statement encouraging
authors to adhere to the guideline,'3* to evaluate CONSORT adoption, they
found that use of CONSORT tended to influence RCT reporting for the better,
with some reporting items (such as method of sequence generation) affected
more than others (such as blinding).16¢ Although CONSORT seemed to have a
positive impact on reporting, researchers including Altman and Chan remained
concerned about the adequacy of methodological reporting in randomised
trials,®” but a recent Cochrane review has demonstrated that journal
endorsement of the CONSORT checklist does improve reporting.*® In contrast
to this, a review which excluded CONSORT (because so much previous work
has been conducted on its impact) could not identify a relationship between
journal endorsement of seven reporting guidelines (BMJ economic checkilist,
CONSORT for harms, PRISMA, QUOROM, STARD, STRICTA and STROBE)

and the completeness of reporting.3*

2.3 Why is reporting problematic?

The literature reported in section 2.1 suggests that QI reporting is generally
poor across a range of items including description of the intervention, QI
method, and internal and external validity. A plethora of reporting guidance,
tools to aid intervention design, and tools to aid critical appraisal already exists,
some of which have been endorsed by journals (section 2.2). This leaves a
puzzling question: if researchers have access to guidance and tools for the
improvement of reporting, why then is reporting so hard, to the extent that items
remain frequently missing from published reports and intervention descriptions

are incomplete?

This section will explore the literature on healthcare reporting more generally,
first on challenges associated with using reporting guidelines, and second on

the challenges associated with the writing and publication process itself.
2.3.1 Challenges of reporting guidelines

The literature describing the impact of reporting guidelines (section 2.2) draws
attention to many problems. First, research can take years to have an impact on
practice and for action to be taken.'%® A good example of this can be taken from

the recent work of Altman and Simera.'3° They explain that concerns about the
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communication of findings from medical research were raised as early as 1934,
and a need for high reporting standards was emphasised throughout every
following decade. Yet, it took from 1934 until 1989 for the first reporting
guideline to be published. To use a more up-to-date example, it could be
suggested the second, more recent iteration of SQUIRE (version 2.0),%3
published in 2015, has not yet had time to influence reporting practices. The
problem of time lag could explain the vexing conundrum that endorsement of
CONSORT seems to have affected reporting practice, yet endorsement of other
reporting guidelines has had less influence. Perhaps CONSORT, as the first
guideline to receive wide acceptance, has had more time to influence practice
and to stand alone during its early years without facing competition from

hundreds of other reporting guidelines.*®

Second, reporting guidelines and checklists can be problematic because many
interrelated factors influence their use. In a recent editorial in the International
Journal of Nursing Studies, Buss and Agdal'’® suggest that peer reviewers
should judge research articles using practical knowledge, rather than the literal
application of reporting guidelines. They argue that literal use of reporting
guidelines could cause articles to be inappropriately rejected which could be
damaging because potentially helpful research could remain unpublished,
invisible and unable to contribute to the evidence base. Thus, the act of
reporting scientific research is not a linear process which relies on the
mechanical application of rules. Instead, it is complicated, non-linear, and can

involve teamwork, intuition and practical experience.’°

Finally, the sheer number of reporting guidelines could be cumbersome. At least
345 reporting guidelines (listed by EQUATOR) and 194 quality evaluation tools
(listed by Deeks et al)%3 exist. This means that authors may feel overwhelmed
and unsure which tools to select!1® and they may not have adequate training or
guidance on how to use them."* For example, Wells et al*’? used in-depth case
studies to establish that authors should accompany an intervention description
with sufficient detail about context, but they do not advise which reporting tools
should be selected to do this. Researchers have addressed this in the field of

public health, by proposing a sequential approach for deciding how to select
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reporting tools,*”® though such a framework has not yet been developed for the
authors of QI research in perioperative care.

2.3.2 Challenges of the writing and publication process

The process of submitting an article for publication has been examined by
Smyth et al*’* who interviewed 59 clinical trialists, 48 of whom were chief
investigators. This qualitative study was conducted as part of a larger project
called ORBIT/L174175 which aimed to explore the extent of the problem of
reporting bias in clinical trials. Many trialists (41%) did not have their article
accepted at submission to the first journal, and they resubmitted it elsewhere.
Smyth et al*’! identified various factors (the journal’s impact factor, the direction
of their research findings and whether they felt the journal would publish
negative results, and word count restrictions), which influenced where the article
would be published and how long the article would be. Smyth et al*’* also
suggest that difficulties with guidance from editors and peer reviewers on how
to redraft an article are common and this can create a mixture of reporting

problems such as missing information.

Reporting difficulties in QI specifically have been examined qualitatively by
Davies and colleagues,?® who authored the SQUIRE guidelines. Using
interviews and focus groups with 29 users of the SQUIRE guidelines, they
identified that while the SQUIRE guidelines were useful, some uncertainties,
like feeling unsure how to report mechanisms of change or intervention
modification, persisted.?® Qualitative interview studies to investigate how QI
research is conducted and reported, beyond the use of the SQUIRE guidelines,

and what could be done to improve it, have not yet been completed.

The question of what to report and how to report it is accompanied by more
fundamental challenges about wider incentives and motivations. For example,
using systematic review, Scherer et al'’ identified that just over half of
abstracts presented at conferences were later published. The 27 included
articles used a mixture of open and close-ended questionnaires to ask the
abstract authors why their research was not published. Lack of time was the
most prevalent reason, and ranked by the participants to be the most important.

Scherer et al'’® report that less frequent reasons given for non-publication
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include: “trouble with co-authors”; “publication not an aim”; “publication not
permitted by sponsor”; and “negative results.” While Smyth et al'’* explain why
publications might include incomplete (partially reported) items or omitted items,
Scherer at al'’® expose the reasons why some research may never be

published at all, creating poor reporting by invisibility.

The literature includes some suggestions of how the reporting problems of
missing information, or non-publication, might be addressed. Gattrell et al*’’
compared the reporting quality of published RCTs which declared (or did not
declare) the support of professional medical writers. They found that support
from medical writers improved the completeness of six out of 12 CONSORT
reporting items.1’” Manuscript preparation time was not evaluated as part of this
work, but lack of time!’® could be a factor which leads to enlisting the help of
medical writing support. Conn,*?® author of the Western Journal of Nursing
Research intervention checklist, explained that challenges to reporting might be
overcome by involving a team of active co-authors; by using citations rather
than detailed descriptions of well-established methods, and by using the active
rather than passive voice, thus saving space for a more complete intervention

description.

Chalmers and Glasziou recommend that awareness of reporting guidelines
should be raised, and they emphasise the use of reporting guidelines in their
model of the “stages of waste in the production and reporting of research.”*78
They further recommend that authors and journal editors should be trained in
guideline use and that peer review should be supplemented by expert review
from methodologists and the consumers of the research.’® In the field of QlI,
organisations dedicated to healthcare improvement have also responded to the
challenges associated with ensuring reporting is complete. They have
developed practical tools such as online writing tips (www.ihi.org), webcasts (a
video broadcast over the internet)’® and writing conferences (www.squire-

statement.org.)
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2.4 Why is reporting QI likely to be particularly problematic?
This section will explain that reporting in the field of QI is likely to be a particular
problem due to the manner in which it has evolved (and continues to evolve) as

a scientific field.
2.4.1 The evolution of QI as a scientific field — type of reporting

Various authors have expressed the notion that Ql is an ‘emerging’ or new field
of science?32425 and this has involved some disagreement about how authors
should present their work scientifically. The urge to present QI as a science can
influence many things, including the choice of scientific language and
terminology, the scientific reporting of the study design (such as randomised or
observational), and the QI method (such as SPC, which is used in QI work to
identify variance which is ‘special cause’ (data which vary in an unpredictable

manner) and ‘common cause’ (variation which is inherent) in a system.4>46

The scientific language which has been used in recent surgical QI research
includes: cause and effect,® prediction to estimate risk,8° and effect size,® which
are helpful to understand the relationship between an intervention and an effect,
but writing about QI and understanding it as a scientific field'8 may require a
different approach. Davidoff helpfully points out that improvement interventions
are social treatments, not pills.*®? The dose, frequency, ingredients and titration
of a pill can be replicated exactly, but QI interventions can involve many
different technical components, applied in different combinations,?6:183 which
can be modified as more iterative cycles of measurement occur.3® The extent of
this complexity can be highly variable between studies.'®* Also, while the setting
for a pharmaceutical intervention (the human body) could involve a multitude of
variables, the setting for a Ql intervention (a social unit such as an operating
theatre, ward or whole organisation) is perhaps even more complex, variable
and difficult to predict. Thus, QI interventions and their settings are often more
difficult to describe than a pill. Taxonomies have been designed to help authors
select which ‘type’ of intervention their work should be categorised as,'20:185186
but these can be problematic, as Colquhoun et al*®” explain: one author may
use the behaviour change wheel'® to refer to an intervention as ‘environmental

restructuring’, and another may use the EPOC framework'®° to describe the
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same thing as a ‘structural intervention’. Thus, there is considerable
heterogeneity in the interventions themselves, but also in the tools and
terminology available to researchers to classify and describe them. Colquhoun
et al are responding to this problem as part of an international working group

that aims to provide a single consensus on the classification of interventions.

QI research is not the only field in which interventions are complex and hard to
describe: interventions in surgery*®! and rehabilitation!4%1% can also be
described as complex, and difficult to describe. For example, the surgical
procedure alone can be performed with “an almost infinite set of subtle
variations” (p1).16! The contextual and social features which Davidoff'®2 points
out to be important in QI can be an important reporting feature in non-Ql
studies.’? Surgical research includes many examples of social and behavioural
processes, such as the competency and skill of the person delivering the
intervention and the notion that the surgeon may become part of the
intervention itself.°> However, Davidoff's analogy, which distinguishes QI as an
especially difficult field in which to describe an intervention, is helpful because
the QI literature has a particular focus on the contextual and social features of
QI work.

Contextual features including leadership, a supportive culture, motivation to
change, and QI team norms are the most powerful determinants of success in
QI in healthcare settings.1921°1 Social actions such as “persuading people that
improvement is possible, encouraging and maintaining participation, and
learning from each other” (p.198)°* have also been proposed as key
determinants of success in QI.1% These reporting features, which require
particular attention in QI, are vast in number. Context, for example, is proposed
by some authors to be disaggregated into 25 separate characteristics,* and
these can be linked to eight categories provided by Estabrook et al:1% culture;
leadership; evaluation; social capital; informal interactions; formal interactions;
structural and electronic resources; and organisational slack. These contextual
features may be poorly prioritised, leaving authors unsure about which should
and should not be reported.'®* To use the words of Catchpole, “untangling the
knots in people and systems” (p.1)*° is not easy. Yet authors of QI reports must

try to do this, and articulate it in a language which is easy for others to
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understand if they would like their published QI work to be helpful to others in
settings which are distant to their own.

Ql literature has also raised the “curious methodological wrinkle” (p.395)?’ that a
QI method (such as SPC) can be regarded as part of an intervention.?”:1% The
overlapping acts of measurement, method and intervention are characteristic of
QI, but may make it difficult for authors to understand which features of their
study should be described in which sections of their report. The type of
methods can vary enormously between studies.?® Nicolay et al® described at
least eight different types of QI method used in perioperative care. There is
considerable heterogeneity in how each of these methods is described. For
example, audit and feedback have been found to include up to 17 different

modifiable elements.19

Researchers acknowledge that as the scientific field of QI evolves, a large
number of terms are being used to describe QI,18 and these can frequently
change over time.?4%° Thus, it is perhaps not surprising that a single accepted
definition of QI is still lacking.'°! To add to this, as the scientific field evolves the
volume of publications in QI is growing,>® and the work is likely to be scattered
across a large number of journals and databases.%’ The inconsistent use of
key terms and a wide spread of subject categories for indexing QI work could
make literature searching difficult. If it is hard to identify the QI literature in the
first place, 119 systematic reviewers may not be able to obtain all relevant
literature. Also, if the literature is hard to find and includes inconsistent
terminology, QI authors who wish to use previously published reports to aid the

write up of their own'?3 may find the task of writing hard.
2.4.2 The evolution of QI as a scientific field — depth of reporting

There is little consensus on how much detail should be provided for descriptions
of context, implementation and behaviour!®® that are typical of QI work. Some
Cochrane reviews of QI have named these variables as ‘effect modifiers’?% (the
presence of a third variable which can modify an intervention’s effect),?°! and
choosing how tightly to describe these ‘modifiers’ could be affected by the type
of study design.'®! For example, researchers implementing a QI study of

randomised design may want to apply tight specifications on the types of
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population and interventions studied to limit differences between cases and
controls. Yet, where social interventions, like QI interventions, are evaluated
researchers may need to accept that variability exists that can be accounted for
by research designs (rather than controlled out).2%? Deciding how the study
design can affect intervention description is complicated, not least because QI

research can involve a wide variety of study design types.°
2.4.3 Understanding how to report QI in perioperative care

Reporting QI could be particularly problematic if the training needs of those who
are actually doing the reporting are not met. A need for surgical staff to better
understand research methodology,?°® quality improvement and quality
measurement?%4 has been raised and the ability of curricula to deliver this
information could contribute towards successes and failures in QI reporting

practices.

Three systematic reviews have investigated i) the effect of a specific QI training
curriculum on perioperative staff's QI knowledge and ability to implement QI
activities,?%52% and ii) the methodological quality of the curriculum content.2%7
These reviews included a total of 39 articles (of which 22 were controlled trials)
and 59 separate QI curricula. Interestingly, the curricula varied in quality, and
Ql-specific educational objectives were not always well applied.?°”
Nevertheless, these reviews conclude that the perioperative learner’s
confidence in QI application improved.?°529 This offers relevant insight because
although these curricula are not immune to problems?°” and are not widely
applied outside of the US,”® proper training and continuing education in
research methods (including QI) may in turn promote the reporting and
publication of sound QI project and research outputs. Specific training on how to

use reporting checklists’® and literature searching?°® may also be beneficial.

2.5 What are the consequences of poor reporting?

This section will draw on the literature to explain why getting reporting right is so
important. Three main consequences of poor reporting will be highlighted:
threats to the conduct of systematic review, threats to the replication of
successful studies, and research waste. If systematic review conduct is

inadequate; if successful studies cannot be replicated; and if research is
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wasted, then the ability of policy makers, clinicians, healthcare managers and
researchers to use research to benefit patients will be threatened.

2.5.1 Threats to the conduct of good systematic review

The problem of clinical (diversity in intervention type and setting) and
methodological (diversity in the design and conduct of a study) heterogeneity is
well recognised in systematic reviews of perioperative QI research.3#4526.27,28,29
This degree of variance could make the task of reporting complicated, and if this

is the case, then the task of systematic review also becomes more complicated.

The extent of heterogeneity in reporting across QI publications can create
difficulties for the systematic reviewer at each stage in the review process. First,
if terminology varies considerably between studies it may be hard to capture all
relevant literature,?4197.198 and if a reviewer is not able to be fully exhaustive,
less reliable estimates of the effectiveness of QI interventions may be
produced.” Second, inconsistencies in reporting can affect the process by
which meta-analysis is applied. Meta-analysis synthesises evidence by
combining or ‘pooling’ data and the selection of studies with a low degree of
heterogeneity between them is encouraged so that data from similar studies
can provide a helpful summary of results.117.118.119 Meta-analysis can be
conducted using a number of different statistical models to examine diversity
within and between studies.''” These models, including the fixed effect, random
effect, or meta-regression models, have been applied in QI research,?6:20° put
incomplete reporting of parameters at population, intervention and outcome
level can make it difficult to accurately assess studies for similarity.16:120
Sometimes, heterogeneity is so problematic in QI that it is not possible to apply
statistical modelling for heterogeneity at all.1%? If useful comparisons cannot
made between QI studies, consumers of QI work may struggle to understand
whether a study should be replicated or not.

The solution of finding a suitable way to combine data, or to present
heterogeneous data when meta-analysis is not possible, is developing as the
scientific field of QI evolves. While meta-analysis usually uses parameters at
population, intervention and outcome level, contextual features can be also

regarded as important ‘influencers’ of QI interventions.®3210 For example, an
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intervention like educational material may not work effectively without the
context of a supportive group setting.®® Thus, while context tends not to be used
during meta-analysis, it could influence the magnitude of observed clinical
heterogeneity between QI studies, and the decision of whether (and how) to

combine the data.

Finally, the problem of heterogeneity in the language and terminology used in
QI could create difficulties during the last stage of a systematic review, which
involves dissemination of the work. When a systematic reviewer writes for
publication, wide variation in reporting practices could make it difficult for them
to use previously published reports to aid the write-up of their own, potentially
adding to the cycle of poor reporting.1?3

The issue of reporting bias in QI could also create difficulties for systematic
reviewers. Reporting bias includes both publication bias, which tends to cause
non-publication of articles with negative findings,?!' and selective reporting bias,
which tends to cause non-reporting of harms and outcomes within articles that
are published.’* Both types of reporting bias are known to be problematic in
QI,124126 hut this thesis seeks to examine the completeness of reporting of what
is eventually published, thus the possible reasons underlying selective reporting
bias, rather than publication bias will be considered. A recent study called
ORBIT,1"417 explains why this type of bias occurs in systematic reviews of
clinical trials. Kirkham et al*”® evaluated a cohort of 283 Cochrane systematic
reviews, and found that 55% of them did not include data for the primary
outcome from all included studies.'’® The omission of data occurred not only
due to data extraction errors, but also because the primary outcome did not
occur in patients during the trial, and thus the reviewers opted not to report it
even though it was documented in the original article.” Saini et al,1’* evaluated
a cohort of 931 studies (within 92 Cochrane reviews) and found that 86% of
them did not provide full data on harms because the data was incompletely
reported in the original included studies.

Understanding why reporting bias occurs in systematic reviews of clinical trials
is a useful starting point from which understanding can be developed about why

some reporting items are frequently missing from published reports and
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systematic reviews of Ql. It is important to overcome the problem of reporting
bias because when selected outcomes are omitted, systematic review may be
more susceptible to generating inaccurate conclusions about the impact of
interventions.211.174.212 Systematic reviewers are also warned against failing to
select studies with negative results and succumbing to selection bias

themselves.?13.214
2.5.2 Threats to successful replication

Editors and authors share a joint responsibility to ensure that published articles
are written explicitly,*'° which means the writing should be ‘fully and clearly
expressed; leaving nothing implied’.1”® This enables the reader to extract data
effectively during systematic review and to replicate a successful intervention in
her/his own setting.116:215 Attempts to replicate successful QI studies have
reported mixed success, but to improve the ability to replicate, complete
reporting must be the starting point. This form of reporting might be termed

‘writing for replication’.

Replication is to copy or to create a 'replica’, and in research, the desire to
replicate successful clinical interventions began in the field of clinical trials. In
research, replication can take place for two reasons. An intervention can be
replicated for immediate application to clinical practice in settings other than that
of the original study,?6 or it can be replicated for further repeated testing. This
repeated testing can be conducted by different investigators in the same setting,
which commonly occurs in basic science,?!” or in different clinical settings to
explore which intervention components should be changed.?* Thus, the desire
to replicate is also associated with a drive to identify which components are
more likely to succeed or fail and how they interacted to produce an outcome.

These components have become known as ‘active ingredients’.?1®

The identification of active ingredients can be difficult and requires good
descriptions from the original study authors. The Enhanced Recovery After
Surgery (ERAS) literature provides a useful example of how such ingredients
might be identified. ERAS is not routinely referred to as a QI intervention in the
literature, but like QI interventions, ERAS pathways contain multiple elements

(such as early mobilisation, intra-operative fluid balance and carbohydrate
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loading) to achieve an overall effect (reducing surgical stress response to
reduce length of stay) which improves an existing clinical process (perioperative
care).220221,222,223224 |n a study by Smart et al,??® multivariate and univariate
analysis was applied to data from a consecutive series of 400 patients who
underwent colorectal resection, and ERAS to identify which elements of the

intervention were predictive of failure (delayed discharge).

These elements included: continued intravenous fluid infusion, lack of a
functioning epidural, lack of early mobilisation, vomiting requiring nasogastric
tube insertion and re-insertion of a urinary catheter.??® It is helpful to watch out
for those patients who fit into one of these five categories so that remedial
action can be taken early, but the ability to understand exactly what each item
means and why they may occur adds to the usefulness of this data. In an earlier
paper, by two of the same authors (Kennedy and Francis), data from a cohort of
196 colorectal ERAS patients were examined.??® Taking early mobilisation as
an example, the authors carefully defined what they meant by ‘early
mobilisation’ and found that paralytic ileus and analgesic failure were both
associated specifically with deviation from the early mobilisation intervention.?26
Thus, full intervention reporting and writing for replication could be important for
creating an exact copy, as well as for the purposes of predicting failure and

understanding how failure is mediated (by paralytic ileus and analgesic failure).
2.5.3 Previous examples of replication in QI

Some efforts have been made to replicate successful QI programmes although
these publications are rare. As loannidis suggests in another context, this could
be because so much emphasis is placed on innovation through new
interventions, rather than replication of old ones.??” In QI, one notable
replication attempt has been the Matching Michigan programme.??® This English
programme attempted to replicate a successful QI project undertaken in the US
(the Keystone project), which aimed to reduce bloodstream inflections from
central venous catheters (CVC-BSIs).??° The Keystone project reduced CVC-
BSIs from a mean of 7.7 to 1.4 CVC-BSiIs per 1,000 patient days with sustained
improvement at three years?2° and in the UK, this outcome was matched but the

improvements could not be confidently attributed to the programme.?28
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Examining this replication attempt raises two key points. First, as loannidis
suggests, for replication to be successful, an a priori understanding of the
essential features which need to be replicated is needed.''? The reporting items
described in the original Keystone project could have been important to
enhance decision making about whether to replicate and how to replicate.
However, it is not possible to understand from the original Keystone article??°
whether the authors intended to enable their readers to create an exact replica,
or what the key mediators of success were, as this came in a later ex-post
theory.?®> Understanding which ingredients should (or should not) have been
faithfully replicated, and how much detail should be provided, is not yet fully

realised in the literature.

Second, a ‘replica’ indicates an exact copy should be made, but literature
exploring what happened during Matching Michigan suggests that where
cultures and contexts are so different, the creation of an exact replica might not
be possible or desirable.’®? For example, in the UK, staff acted in an insular
way, with little interaction between groups, so a collaborative community (that
was important to the success of Keystone)?® was hard to establish.1%? This
raises the question of whether QI authors should be writing to encourage exact
replication, or not. Providing complete accounts of how the intervention
operated in practice could allow either exact replication, or informed decision
making about which elements to modify in another setting. Both may be
legitimate responses to the challenges of spreading improvement, and both

require the publication of a high-quality account of the original.

Whether a study is replicated, or ‘re-created’ by modifying it to suit the local
circumstances, the ability to reproduce successful outcomes could be
influenced by the fidelity with which the intervention was originally delivered.?3°
Literature suggests that exact replication could be enhanced by documentation
that the original intervention (including details such as dose, number and type of
intervention components) was delivered with a high degree of fidelity over time,
exactly as it was planned.?® Yet, QI research is not always implemented with a
high degree of fidelity, and one of the reasons is that social, contextual and
behavioural features tend to be an integral part of delivery. For example,

Rycroft-Malone et al?3! used PDSA cycles to evaluate the implementation of
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recommendations about preoperative fasting, but the fidelity of the roles of the
PDSA facilitators was variable because the roles were linked to everyday
activities. This level of variation may seem at odds with what high fidelity is
trying to achieve: a higher degree of confidence that the study findings can be
explained by an intervention which was consistently delivered.?3? However,
Rycroft-Malone et al?3! draw on the work of Hawe et al?33 to confront this
dilemma by suggesting that standardisation and fidelity may not always be the
best approach when the function and process of the intervention delivery can be
examined instead. More work could be done to identify which peculiarities of QI
reporting require the most attention so that any consequences of poor reporting

(such as an inability to replicate) can be avoided.
2.5.4 Research waste

Writing explicitly and completely to reduce waste has been pitched as a
laudable task for many years. For example, Altman and Simera®3® used a quote
from Waife in 1959, to illustrate that a drive to reduce waste formed part of the

rationale for the development of reporting checklists:

“Certainly, it would be a sad waste of effort to allow reams of data to lie
yellowing in a dusty file, while in other laboratories workers are

unnecessarily repeating the study.” 234

Research waste is a possible consequence of poor reporting, and reducing this
waste is an important ethical principle informing this thesis. During 2014 a group
of researchers published a series of five articles about research waste in the
medical journal, The Lancet.113:208,235, 236,237 The Lancet series provided the
‘human’ reasons why research should be well reported, such that the benefits
derived from research should be enjoyed by everyone, but it also explained the
possible financial cost of wasted research. Chan et al report that only half of the
€6 billion provided by the European Union (EU) for research between 1998 and
2006 led to published research reports.''® These concerns are echoed in the
surgical literature where a cross-sectional observational study of the
clinicaltrials.gov database identified that one in five surgical trials were

discontinued early and one in three were unpublished.?® In addition to waste by
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invisibility, waste can be caused by incomplete reports which can then be

deemed to be unusable.236

Much of this waste is expected to affect basic science and drug trials, which
receive a heavier proportion of funding than applied health services
research,’®298 byt The Lancet series also raised issues in applied research
such as poor intervention description.?*¢ Inadequate intervention descriptions
could mean that policy makers and healthcare managers may not understand
how to allocate the resources needed for implementing and sustaining an
intervention in a new setting. This is important because if an intervention’s
implementation can be planned with adequate resources, it is more likely to be
fully absorbed by the implementing organisation.?*® Complete reporting is also
important to avoid the unnecessary duplication of research projects because
research should only be conducted if the research question cannot already be
answered.?®® Much research waste is avoidable, and just as avoidable adverse
events which occur in surgery** should be reduced, so should the potentially

avoidable errors in reporting.

The Lancet series raised the proposal that to avoid waste through invisibility or
sub-optimal reporting, sustainable infrastructure? is required. This ethos has
already been embraced in surgery by the Restoring Invisible and Abandoned
Trials (RIAT) initiative,?*° which encourages the publication of all research
outcomes, and the IDEAL collaborative,'6* which encourages accurate and
transparent intervention development. Events such as the fourth World
Conference on Research Integrity,?*! publications such as the Nuffield bioethics
series on research culture,?*? and the REWARD alliance (REduce Research
WAste and Reward Diligence - http://researchwaste.net/) (formed by the lead

authors of The Lancet series), also drive forwards a reduction in waste in
healthcare more generally. Chan and colleagues!*? place reporting checklists
and their systematic adoption by journals, among their list of key

recommendations to reduce research waste.

This literature on research waste makes a strong case for the notion that
reporting should be complete, and able to explain how the intervention led to

the study outcome and what resources are needed to implement it. This will

36


http://researchwaste.net/

allow clinical teams to replicate successful interventions, thus contributing
towards the spread and adoption of QI in perioperative care. This is vital in
enabling the millions of patients undergoing major surgery each year to gain the

best possible benefits from any learning from QI studies.

2.6 Researchable questions, yet to be answered

This introductory chapter has shown that QI is intended to improve
perioperative care. Any publications that result from QI activity should be
capable of enabling the reader to obtain a clear and accurate picture of what
happened to patients and healthcare staff during the study. Yet reporting quality
of QI generally (not just in perioperative care) appears sub-optimal and each
type of poor reporting is described in Table 2 with an example selected from the
literature to illustrate each one. The consequences of poor reporting could have
a significant impact on the ability of other researchers (such as systematic
reviewers), and clinicians to use the evidence generated from QI work for the

benefit of patients.

Despite the fundamental role of reporting, it is not yet known which reporting
items are the most problematic in the QI perioperative literature. This will be an
important question to answer to enable more specific recommendations to be
generated about how to move the problem of poor reporting forwards. Therefore
the first research question to be answered is: “What is the current standard of

reporting of Ql in the perioperative literature”?

This introductory chapter has partially explained why reporting might be poor in
research in general, in Ql, and in perioperative care specifically. It has outlined
a number of possible solutions for overcoming the problem of poor reporting
that have been proposed, including reporting guidelines. These guidelines exist
to enable authors to helpfully and completely describe each aspect of their
research, but the literature indicates that the reporting guidelines should not be
perceived as a panacea. There is a paucity of qualitative research exploring
why poor reporting exists and why the problem has been persistent over many
years. This gap in understanding needs to be rectified so that any suite of
interventions developed to improve reporting can be fit for purpose, and tackle
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the root of the problem. Thus, the second research question to be answered is:

“Why is reporting QI research in the perioperative literature so hard?”

Therefore, this thesis seeks to add new knowledge to the field of perioperative
QI by exposing why reporting can be difficult and exploring what needs to be
done to improve reporting for a range of stakeholders who are interested in
perioperative QI and are actively working in the field. The next chapter will
explain how systematic review will be used to answer the first research question
(“What is the current standard of reporting of QI in the perioperative literature”?)
and how qualitative methods will be used to answer the second research
question (“Why is reporting QI research in the perioperative literature so hard?”)
Each following chapter will develop a core argument to contribute towards a

whole picture of why reporting QI in the perioperative literature is hard.
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Table 2 Types of poor reporting

Type of poor reporting

Mediators of poor reporting

Example from literature

1. Poor reporting by incompletion:
giving a partial description of
reporting items

Lack of knowledge: Variable level of QI education among
authors (not knowing what should or should not be
included)

Bias: reporting bias

Lack of reporting guideline: checklists not endorsed;
checklists not applied correctly; checklists not used at all
Lack of word count: insufficient space to provide full details

Incomplete descriptions
of PDSA cycles are
often reported, with the
number of cycles but not
their length or duration.®

2. Poor reporting by inaccuracy:
giving an incorrect description of
reporting items

Lack of knowledge: Variable level of QI education among
authors (not knowing how to describe a reporting item).
Lack of awareness: Unaware of existing literature

QI curricula are varied in
their methodological
rigour and quality.?%’

3. Poor reporting by omission:
omitting reporting items entirely

Lack of knowledge: Variable level of QI education among
authors (not knowing what should or should not be
included)

Lack of reporting guideline use: Journals have not
endorsed QI checklists; checklists not applied correctly;
checklists not used at all

Lack of word count: insufficient space to describe full
details

A systematic review of
QI, reported articles
frequently failed to
report missing data
(75%) and
generalisability (67%).”

4. Poor reporting by deviance:
reporting items provide a distorted
view of what actually happened

Selective reporting bias

Selective outcome
reporting is a common
problem in QI.1%*

5. Poor reporting by invisibility:
not publishing an article

Bias: Publication bias
Funding: Study is shelved - ran out of funding

Lack of time can be a

barrier to publishing at
all.t7t
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3 METHODS

3.1 Introduction to the methods chapter

This chapter will set out and justify my research methodology, methods and
approach to data analysis. | will explain why specific research design decisions
were made and how the research was conducted. | will show that | have
brought my own experiences to this research process and | will reflect on how
this motivated the design of my research. Finally, | will explain how my research

was managed in an appropriate research governance framework.
This thesis aims to answer two questions:

What is the completeness of reporting in the perioperative literature on
QI methods and interventions and which elements are most frequently

missing?

Why is the reporting of QI in perioperative care so hard?

To achieve the research objectives, complementary strategies were used. First,
systematic review, completed in 2014, was used to describe the completeness
of reporting of QI in the perioperative literature. Second, an interview study was
conducted between September 2015 and March 2016 to investigate why the
reporting of QI methods and interventions in the perioperative QI literature can
be difficult.

3.2 Personal motives

This section begins with a statement of my personal motives. These are
important to document, because they shaped the formulation of research
guestions and my reasons for wanting to answer them.?4® The research
guestions were the root from which all other elements of the study were
designed.®* My personal motives for completing this research lie in my

experiences as a novice researcher, a clinician and a surgical patient.

The problem of poor reporting has been vexing to me as a researcher, clinician
and patient. As a novice researcher | recognise the importance of producing a
reproducible written account of my research, but | also recognise that writing

40



with the clarity required to achieve this can be challenging. As a clinician (I am
a practising physiotherapist) | have ongoing concerns that research papers do
not always provide an adequate description of how an intervention should be
implemented so that | can recreate the same results for my patients. As a
surgical patient | have observed a system, and the people working in it, for the
entirety of my patient journey, on which several experiences have stimulated my
interest in reporting in Ql. Perhaps the most profound was experiencing long
periods of perioperative fasting. | have a clear memory of feeling nauseous,
thirsty and uncomfortable during long delays while | waited for a nurse to
contact the surgical team for news on my status — even though the guidance is
quite clear about what should happen. Such experiences prompted me to ask:
‘If researchers have identified how to improve fasting times, can they
communicate their work thoroughly, explicitly, and accurately so that the

clinicians looking after me would be able to use it?’

These experiences helped me to recognise the research problem, but when
combined with the literature, they also helped me to identify how to approach
the problem through the research design | describe here. For example, they led
me to prioritise ‘context’ in my interview schedule. As a clinician, | have been
immersed in the physical working world of the NHS for 18 years. The day-to-day
discourse | have encountered has included topics such as resource allocation
and leadership, which, in addition to other characteristics of organisational
settings, have been scrutinised in the literature under the broad term ‘context’.3°
Reading the literature helped me to understand how the contextual factors | had
seen enacted in a clinical setting (such as resource allocation and leadership)
might affect how QI interventions work. For example, Delphi processes?® and
systematic reviews'%? have been used to isolate the clinical microsystem (a
group of staff working together to provide care for a population),?** and the
functioning of the QI team as the contextual factors which most directly
influence QI success. Thus, | applied the lessons | have learned from clinical
practice and the literature in designing a study which is capable of finding out
which contextual features are important to include in a QI report, and also which
contextual features might help to explain why reporting can be difficult.
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3.3 Systematic review

Systematic review was selected to answer the question: ‘What is the
completeness of reporting in the perioperative literature on QI methods and
interventions, and which elements are most frequently missing?’ Specifically, |
decided to use the systematic review method to ensure that any conclusions
drawn about the completeness of reporting in the perioperative literature were
as reliable as possible. Reliability pertains to something which can be trusted,
which is consistent in its performance.?4> Systematic reviews overcome a range
of problems associated with traditional approaches to reviewing academic
literature: a failure to state a clear review question; poor description of inclusion
criteria; selection bias during paper identification; reporting bias during
aggregation of data; and failure to capture all relevant literature.”.246 The
systematic review method enabled me to assemble a pool of literature which
was complete and specific to the topic of QI in perioperative care, and to
manage that pool of data in a reliable manner. Consequently, systematic review
can be regarded as a convincing and reproducible method to inform healthcare
and research delivery,?*” including answering questions about the
completeness of reporting of QI in perioperative care.

A systematic review team of clinicians and social scientists was formed with the
intention of assembling a group who could understand all aspects of QI
interventions as described in the perioperative literature. Clinicians could ensure
that technical aspects of the intervention were correctly identified, such as the
speciality in which it was operating, or the clinical objective of the intervention,
such as improving compliance with venous thrombosis prophylaxis. Social
scientists could help to hone thinking about the adequacy of the description of

the intervention and its context.

The roles of each person in this team were clearly defined from the outset. | am
an extended scope physiotherapist specialising in the care of hip and knee
surgical patients, and | took responsibility for leading this team. During this
systematic review | acted as first reviewer. | designed a small pilot study to test
the study selection process, the search strategy and the data extraction sheet. |
independently extracted data and allocated scores to all 100 papers using the

checklists described in section 3.3.4. | worked closely with the second reviewer,
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Dr Nicholas Lees (NJL), who is a Consultant in Anaesthesia and Critical Care at
the Royal Brompton and Harefield NHS Foundation Trust. NJL and | completed
both single and double data extraction together, also explained in section 3.3.4.
My two supervisors, Graham Martin (GPM), Professor of Health Organisation
and Policy at the University of Leicester, and Mary Dixon-Woods (MDW),
Professor of Health Services Research at the University of Cambridge, helped
me to revise versions of the search strategy and data extraction sheets after
piloting, as well as to resolve uncertainties about which papers should be
included. Each person’s contribution at each stage of the review is detailed

below.

The PRISMA statement was used to guide the design of each element of this
systematic review to improve its value and utility.14424¢ AMSTAR,*?® an
externally validated tool*?” designed to assess the methodological quality of
systematic reviews, has also been widely used across healthcare.?*° In line with
recommendations that critical appraisal guidance can be used alongside the
PRISMA statement,146:246.2%0 | referred to AMSTAR to pre-empt methodological
problems which could arise, and build in strategies to overcome them. For
example, | designed a data extraction sheet to include a record of the full
reference of each included study, and | kept an audit trail of decision making
throughout the review process. To increase transparency and robustness, the
systematic review protocol was registered with PROSPERO
(CRD42014012845). It was also submitted for external peer review, and the
protocol was published.?! The first page of this publication is provided in

Appendix 11 to form a record of publications arising from this PhD.

This review was conducted by adhering to a series of predefined, reproducible
steps to identify, select, and critically appraise relevant research.44247 Each

step is described below.
3.3.1 Study selection: Overcoming conceptual and terminological confusion

The accurate identification and selection of relevant research was complicated
by a degree of conceptual and terminological confusion over the term “quality
improvement intervention” (as discussed in the preceding chapters). Poor

identification of terms which have high face validity among clinicians and
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academics is a recognised problem in systematic reviews of complex
interventions, including QI.14%.252 Determining what qualified as a ‘quality
improvement’ study was not straightforward. Although study selection reporting
does not usually include a discussion of why some papers were excluded and
not others, authors are encouraged to explain when much arbitration was
required to resolve disputes.'#4 In order to provide an account of this systematic
review which is reproducible, | will give a brief explanation to illustrate why

uncertainties arose about which papers to include, and how they were resolved.

Many complex interventions have features in common with QI, but would not
necessarily be considered to constitute a QI intervention themselves. For
example, Enhanced Recovery After Surgery (ERAS) pathways combine existing
knowledge (such as early mobilisation, intra-operative fluid balance and
carbohydrate loading) to achieve an overall effect (reducing surgical stress
response to accelerate recovery and reduce length of stay). This can then
improve the quality of a clinical process (perioperative care).?20221,222.223,224 Q|
also tends to use existing knowledge to combine several interventions to
improve clinical processes, although ERAS is not routinely referred to as a QI
intervention in the literature. Methods of improvement (such as PDSA cycles or
SPC) are sometimes referred to as interventions, yet so too are the quality
interventions that such methods seek to implement. For example, the literature
may use the term ‘intervention’ interchangeably to describe both the application
of PDSA cycles (which | have called a QI technique—see below) and a quality
improvement intervention (which | have called quality intervention—see below),
such as a checklist. While initially vexing, discovery of this confusing feature of
the literature did help me to realise that not all complex interventions are quality
interventions and not all interventions to improve quality of care involve quality

improvement.

To improve my confidence in my ability to accurately classify studies as QI or
not, | adopted the suggestions of Shepherd and colleagues.?>? They propose
that applying known taxonomies and contacting experts in the field can help to

overcome difficulties in reviewing studies which evaluate complex interventions.
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The taxonomy | chose was that of Shojania et al,?>® who describe a
classification system ranging from provider reminders to financial incentives,
which is built on other well-established taxonomies of behaviour change
interventions.2°4255.256,257,258 ghojania et al’s original taxonomy which identified
nine QI strategies (listed in Table 3), was later amended by replacing the
category organisational change with ‘team changes’ and adding 2 new
categories (case management and electronic patient record), to make up an 11
item tool.1?® Shojania et al’s original taxonomy?°3 was accompanied by detailed
guidance notes. | opted to use Shojania et al’s earlier nine-item taxonomy?°3
because it was succinct and easy to follow, but | modified it to create a new 11
item version of my own, which classifies the strategies numbered 1-9 in the
original as examples of quality interventions, and those numbered 10 and 11 as
QI techniques (Table 3).

| distinguish between quality interventions and QI techniques by defining quality
interventions as specific changes to clinical or organisational systems. | defined
QI techniques as the methods used to support the change, which
characteristically involves a pre-defined set of steps. Thus, a reminder system
for hand-washing would be classified as a quality intervention. Methods such as
PDSA cycles, which aim to support the implementation of the reminder system,
would be classified as QI techniques. Of note, the distinction between a quality
intervention and a quality improvement technique is not hard and fast, but is
rather more of a heuristic and, to some extent, context-specific. Thus, feedback
is listed in the taxonomy as both an intervention and a technigue because
feedback can be delivered as part of a quality intervention'®® such as a
reminder system, but it can also be delivered as part a QI technique, such as

audit and feedback.

Shojania et al'?6:253 instruct their readers that some QI interventions, such as
patient reminder systems, do not intervene to change practice alone and would
only be counted as a QI strategy if they added another approach to
organisational change such as team work or Continuous Quality Improvement
(CQM). | developed this further by specifying for this review that the quality
intervention should be combined with any QI technique (not just CQI) to count

as a QI strategy. Therefore, to qualify for inclusion in this systematic review,
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articles had to report both a quality intervention (strategies 1-9 in Table 3) and

an associated QI technique (strategies 10-11 in Table 3).

To ensure reliable classification of articles using the taxonomy, a series of
article selection training exercises were conducted among the four contributors.
MDW and | jointly considered selected articles for inclusion, and discrepancies
were resolved with GPM. To tighten our ability to use the taxonomy reliably, a
second round of this exercise was completed where GPM and | independently
considered a selection of seven articles for inclusion and discrepancies were
resolved by NJL. Selection criteria were refined to ensure consensus and
reliability. | also improved the reliability of article classification by studying how
others had used Shojania’s taxonomy in previous systematic reviews. Tricco
and colleagues,? for example, used the 11-item version of Shojania’s
taxonomy?2¢ in their systematic review on the effectiveness of QI strategies on

diabetes care.
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Table 3 Quality Improvement Taxonomyt

QI strategy Definition Example Surgical
Methods Examples

Articles reporting any QI intervention (1-9) must include one additional item

(10-11).

1 Provider Any ‘clinical Decision aids MEWS
reminder encounter-specific’ | Reminders The WHO
systems information Surgical Safety

intended to prompt Checklist
a clinician to recall

information or

consider a specific

process of care

2 Facilitated Transfer of clinical | Telephone call Relay of BP
relay of clinical | information from Postal contact measurements to
data to patients to the the pre-
providers provider (not assessment team

during a patient
visit)

3 Provider Dissemination of Educational Component
education information outreach visits separation

Distribution of training and
educational recurrence rates
material Cadaveric
Clinical guideline | training and
information surgeon
confidence.

4 Patient Dissemination of Distribution of Tri-modal pre-

education information educational habilitation
material programmes
Individual or compliance and
group sessions effect on LOS
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QI strategy Definition Example Surgical
Methods Examples
Promotion of Access to a BP devices Follow-up phone
self- resource that calls with
management enhances the Patient diaries recommended
patient’s ability to adjustments to
manage their care
condition
Patient Any methods of Appointment SMS exercise
reminders encouraging reminders reminders before

patient compliance
to self-

management

bariatric surgery

Organisational

Any change in

Multidisciplinary

Changes to staff

change organisational teams rota to facilitate
structure Communication early patient
Health records mobilisation after
elective
arthroplasty
Financial, Any financial Positive or 18-week wait
regulatory, or bonus, negative target for elective

legislative reimbursement or | incentives for orthopaedic

incentives provider licensure | providers or surgery
scheme patients.

Feedback Any feed-back of Distribution of Percentage of

clinical

performance

feedback via staff
education
sessions or e-
mails. Can occur
as part of SPC or
audit and
feedback.

patients
achieving target
LOS
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Ql strategy

Definition

Example
Methods

Surgical
Examples

Articles reporting any QI technique (10-11).

10 | Audit and Any feedback of PROMs Percentage of
feedback clinical LOS patients

performance Morbidity and achieving target
summarising mortality LOS
percentages of
patients who have
achieved a target
outcome which
has been
measured at
intervals over time.

11 | QI methods Systematic PDSA, Six Improving
techniques for Sigma, TQM, processes for

identifying defects
in clinical systems
and making
improvements,
typically involving
process
measurement and

re-measurement

CQl, SPC, Lean

acetabular cup
placement in
minimally
invasive hip

surgery

TAdapted from Shojania et al (2004) Closing the Quality Gap: A Critical Analysis

of Quality Improvement Strategies (Vol. 1: Volume 1—Series Overview and

Methodology). Technical Reviews, Rockville (MD): Agency for Healthcare
Research and Quality (US).
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As a novice researcher | was initially unsure which papers reported both human
factors (HF) and QI interventions, and which papers reported only HF
interventions. To avoid misclassification of articles, | contacted some experts in
the field who shared their views with me on the key differences. This informal
coaching helped me to form a basic level of understanding which | later built on
through more structured reading. | generated a short series of queries relating
to specific papers where | was unsure if the intervention described a HF or a QI
approach. The HF experts responded to these queries and helped me to
become consistent in my classification of interventions. Developing a working
relationship with this extended circle of experts also enabled me to work with
them to formally record what we had learned, and we published an article
which explained the similarities and differences between QI and HF.?>° This
publication can be found in Appendix 11. | also contacted the authors of papers
identified by the search strategy on six occasions to ensure | had correctly
classified the intervention they described. While this was helpful, recall
difficulties or heterogeneity in the experiences of different authors on the same

paper may have threatened the reliability of the accounts provided.
3.3.2 Study selection: Search strategy

The search strategy (Table 4) sought to capture terms relating to (i) surgery, (ii)
quality improvement and (iii) methodology. Deciding which combination of
search terms to select to ensure the capture of all relevant literature was
difficult. There is considerable ambiguity about how terms related to QI should
be applied'?® and they tend to be used inconsistently in abstracts.?* To ensure |
selected terms which have been commonly used to describe QI activities |
obtained key terms from: abstracts of known QI papers (which were included in
a previous systematic review of QI in surgery®); a published QI search strategy
conducted by the Health Foundation;*3 and a small literature scoping exercise
to explore QI terminology. The quantitative search terms were obtained from a
published search strategy which is available via the Cochrane Collaboration in
Naumann’s document ‘How to develop a search strategy for a Cochrane
review.’260 Another small literature scoping exercise identified published search
strategies using perioperative?6:.224 and qualitative?6%253 search terms, and any

terms still felt to be missing were added during discussion with my supervisors.
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To reduce unwanted ‘noise’, free-text search terms needed to be sensitive
enough to ensure appropriate papers were identified and specific enough to
ensure that inappropriate papers were not. Broad free-text search terms were
used, for example ‘quality adj2 improvement’ captured titles such as ‘Can
quality circles improve hospital-acquired infection control?,’264 which would not
otherwise be identified by ‘quality improvement.” The syntax ‘adj2’ is used in
MEDLINE to capture words within two words of each other, in any order.
However, this also resulted in the capture of articles which described quality of
care in general, rather than quality improvement specifically, and so the search
strategy suffered from poor specificity. | therefore also used Medical Subject
Headings (MeSH) terms—controlled vocabulary used for article indexing that
can help to overcome problems with specificity?®>—such as ‘General Surgery/’
and ‘Operative Time/’. This search was comprehensive because it used a
combination of keywords, subject headings (sh), multi-purpose words (mp),
publication type (pt) and Medical Subject Headings (MeSH). During search
strategy pilot tests, a selection of known surgical QI papers® was successfully

captured using the search strategy in Table 4.
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Table 4 Search Strategy

Combine column A and column B using AND, then combine using AND to either column C or column D

A: QI term family

B: Perioperative term family

C: Qualitative term family

D: Quantitative term family

Deming.ti,ab

6 sigma.mp.

(Six adj1 sigma).mp.

(Lean adj1 sigma).mp.
Measurement for
improvement.ti,ab.

(quality adj2 improv$).ti,ab.
(quality adj1
management).ti,ab
(improv$ adj2 science).ti,ab.

(process adj2 improv$).ti,ab.

(Plan and do and study).ti,ab.

PDCA ti,ab.

pdsa.ti,ab

“plan do check”.ti,ab.
(method adj2 improv$).ti,ab.

preoperative.mp.
Per-operative.mp.
surg$.ti,ab.

exp General Surgery/

exp Surgical Procedures/
Operative/ or Operative Time/
Perioperative.ti,ab.
Perioperative.ti,ab.
Pre-operative.ti,ab.
Operative.ti,ab.
Cancer$.mp.

“‘enhanced recovery”.ti,ab
eras.ti,ab.

“rapid recovery’.ti,ab.
(fast.mp. AND track.ti,ab.)

Operating theatre.mp.

Quialitative.ti,ab.

(Focus Groups.mp. OR exp
Focus Groups/)

(exp Interview/ OR
interview.mp.)

(Interviews as Topic.mp. OR
exp Interviews as Topic/
ethnograph$.mp.

content analysis.mp.
grounded theory.mp.
grounded approach.mp.
(exp Qualitative Research/ or
qualitative.mp.)
Phenomenology$.mp.
“discourse analysis”.mp.

‘constant comparison”.mp.

Randomized.ti,ab
‘Randomi?ed controlled
trial”.pt.

“‘Randomized controlled
trial”.pt

“controlled clinical trial”.pt.
‘randomized controlled
trials”.sh.

‘random allocation”.sh.
“double blind method”.sh.
“single-blind method”.sh.
single?blind method.sh
clinical trial.pt.

exp clinical trial/

(clin$ adj25 trial$).ti,ab.
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Combine column A and column B using AND, then combine using AND to either column C or column D

A: QI term family

B: Perioperative term family

C: Qualitative term family

D: Quantitative term family

(health.mp. AND behavioural
economics.ti,ab)

“operations research”.ti,ab.
“decision science”.ti,ab.
Shewhart.ti,ab.
Pareto?chart.ti,ab

“Statistical process

control”.mp.

“Statistical quality control”.mp.

Toyota.mp
Paretochart$.mp

“Control chart”.mp

“Operating room$”.mp
Anesthe$
Anaesthe$

Trauma.mp

“observational method”.mp
“theoretical sampl$”.mp.
“thematic analys?s”.mp.

“improvement report$”.mp.

((singl$ or doubl$ or trebl$ or
tripl$) adj25 (blind$ or
mask$)).ti,ab.

placebos.sh.

placebo$.ti,ab.

‘comparative study”.sh.

exp evaluation studies/
prospective studies.sh.
(control$ or prospective$ or
volunteer$ or
retrospective$).ti,ab.
“Interrupted time?series”.ti,ab
Time-series.ti,ab

“Repeated measure”$.mp
Cohort.mp
“Case?control”.mp

“Case control”.mp
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Combine column A and column B using AND, then combine using AND to either column C or column D

A: QI term family

B: Perioperative term family

C: Qualitative term family

D: Quantitative term family

(Assess$ adj3 process
quality.)mp

Evaluat$ adj3 process
quality).mp
Compliance.ti,ab
“Quality control”.mp
Process control.ti,ab
Control chart$.ti,ab
(Adherence OR
adherence.ti,ab)

Group adj3compar$.mp
Control.ti,ab

Before adj2 after.mp
Eval$.ti,ab

Variability OR variation OR

variable.mp
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Bibliographic databases were selected for their representation of both surgical
and QI literature. The Ovid SP version of MEDLINE, and Scopus was searched
on 28 May 2014. The Cochrane Central Register of Controlled Trials
(CENTRAL) was searched on 28 May 2014 using the terms ‘quality
improvement’, ‘quality improvement in surgery’ applying the limit of ‘trials.’
CENTRAL was also used to search for records registered by the Cochrane
Effective Practice and Organisation of Care (EPOC) group (which indexes
interventional studies focused on improvement in health care delivery). The
“related articles” function of PubMed was also searched. The restrictions of
publication year (2000-2014), humans NOT animals, and NOT infants were
applied.

The search results were supplemented with hand-searching of the reference
lists of full-text articles and an existing systematic review by Nicolay et al on the
application of quality improvement methodologies to surgery.® Papers included
in the systematic review by Nicolay et al® were included in my systematic
review, unless they were published prior to 1 January 2000, or included

paediatric cases.
3.3.3 Study selection: Eligibility criteria
This systematic review sought to include:

¢ All studies published (including those published online ahead of print)
between 1 January 2000 and 28 May 2014, so as to capture articles
indexed since the publication of the Institute of Medicine’s “To Err is
Human: Building a Safer Health System” report.>’

e Studies reporting a deliberate effort to produce change in active
perioperative care and meeting the criteria for QI as specified in a
modified version of a taxonomy generated by Shojania et al?>3 (Table 3).

e All surgical specialties.

e Adult surgical care.

e Elective and emergency (trauma) surgery.

e Primary and secondary care.

e Qualitative and quantitative literature.
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Exclusion criteria included:

¢ Clinical audits, unless they explicitly reported on the implementation of a
QI technique designed to produce and evaluate a change.

e Qualitative papers reporting exclusively on staff or patient experience of
Ql.

e Papers reporting on screening and diagnostic techniques such as
endoscopy.

e Papers reporting on end-of-life care.

e Papers not published in English.

e Abstracts, conference proceedings and editorials.

e Cadaver studies.

e Paediatric studies.

| acted as the first reviewer and after duplicates had been removed, |
independently assessed and then excluded titles and abstracts of the first
13,603 papers. | set aside the remaining 1,115 papers because | could not
make a decision alone on which ones to select. Two reviewers (NJL and I)
independently assessed titles and abstracts of these 1,115 papers to reach
agreement on the selection of the final cohort of 100 full text articles.
Disagreements about eligibility were resolved by discussion with a third
reviewer (GPM or MDW).

3.3.4 Data extraction

A training exercise was completed where NJL and | independently extracted
data from nine published surgical BMJ Quality Improvement Reports. Although
the journal BMJ Quality Improvement Reports was not included in the final
review (because this journal was not PubMed indexed at the time of writing), it
was useful to include it in a training exercise to ensure each author applied the
Template for Intervention Description and Replication (TIDieR) checklist

consistently.

For the actual review, data from the 100 articles that met the inclusion criteria
were extracted onto a standardised Microsoft Excel template based on items

from the TIDieR checklist and a checklist containing a small number of
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additional features relevant to QI (Table 5). To enhance rigour, double data
extraction was independently carried out by two reviewers (me and NJL) for the
first 12 included papers using the data extraction template.?%® Each reviewer
independently scored these papers using the checklists described above. Then
a consensus meeting was held to discuss the scores. The level of agreement
between us was high. All scoring on 10 of these 12 papers was agreed at the
first consensus meeting. Two of these 10 papers were given identical scores.
The largest variation in scoring was 4 points and this occurred in two of the 10
papers. At the second meeting, the remaining two papers, for which the TIDieR
scores allocated by NJL and me differed by two points, were discussed and a
consensus was reached. | then conducted single data extraction for the
remaining 88 included papers. NJL reviewed my completed scores and verified
the data extraction. Discrepancies that could not be resolved were then
discussed with GPM or MDW. This combination of double and single data
extraction improved confidence that the frequency of error could be reduced. It
also allowed for pragmatism because the average time spent for single

extraction is significantly less than double extraction.?56
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Table 5 Data extraction template items

Additional features

Quality Intervention (TIDieR parameters)

QI Technique

1. | Author Brief name Name of QI technique
2. | Year Why: rationale for intervention Baseline measurement
3. | Country What: materials used to apply the intervention Data collection schedule
4. | Surgical speciality What: procedures processes used in the intervention Data analysis (e.g. driver diagrams)
5. | Setting Who: provided the intervention, including level of training | Data volume/duration (e.g. length of
PDSA cycle)
6. | Use of PROMS How: mode of delivery: (e.g. face to face, internet) Description of prediction of change
7. | Use of SQUIRE Where (location: emergency/elective, primary/secondary) | Missing data (and reasons given)
8. | Adverse events When and how much: duration, dose, intensity Description of generalisability
9. | Presence and type of | Modifications to intervention during the study Named primary outcome
PPI
10. How well (planned): strategies to improve/ maintain
intervention compliance
11. How well (actual): the extent to which the intervention

was delivered as designed
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3.3.4.1 Use of the TIDieR checklist to assess reporting of quality interventions

The TIDieR checklist'*® contains 12 items relating to intervention reporting
criteria. TIDieR is recommended by the Enhancing the QUAIity and
Transparency Of health Research (EQUATOR) Network as an extension of the
Consolidated Standards of Reporting Trials (CONSORT)*! and SPIRIT148
statements to improve reporting across all ‘evaluative’ study designs. The QI
interventions (items 1-9 in Table 3) identified in this systematic review were
scored using a modified version of the TIDieR checklist (Table 5).138 Item 9
(tailoring: personalization or titration of the intervention) was removed because
the interventions studied were not titrated for individual patients. This resulted in
a total of 11 TIDieR checklist items, and the maximum score that could be
obtained by any article was 11/11. Scoring was guided by the TIDieR group’s
explanatory statement,'° further clarified through email correspondence with

TIDieR’s first author, Dr Tammy Hoffmann.

Articles were scored as “Yes” for each item that could be assessed as reported
in full. If the description was unclear or if no description was given, the article
was scored as “No” for that item. For example, where a paper clearly described
the modifications made to an intervention in a manner judged to be fully explicit,
it was rated “Yes” under the TIDieR item ‘modification’ (item 9 in column 2 of
Table 5). An example of a paper achieving “Yes” under this criterion described
the modifications made as follows: “After multiple trials of various insulin
protocols, a simplified high-infusion protocol replaced the low-infusion protocol
with intermittent boluses” (p.25)%%” Many papers reported on multiple
interventions, for example a safety bundle.?%8 In order to accurately replicate a
multifaceted programme, all of its components must be fully described.
Therefore, each article was scored once against each TIDieR item, regardless
of number of interventions, and was only rated ‘Yes’ if all components reached

the required standard.
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3.3.4.2 Use of the checklist of data extraction items (Table 5) to assess

reporting of QI techniques

QI techniques (items 10-11 in Table 3) reported in articles were scored using a
checklist of relevant items (Table 5). The checklist items were based on the
EPOC review group’s data collection checklist,'>? which has previously been
used in systematic reviews to consider reporting features specific to QI
measurement.'?° Relevant items from the EPOC checklist were selected for our
checklist, including baseline measurement, data collection schedule, data
analysis, missing data, and named outcomes. A further item relating to data
volume/duration was added in response to a recent publication by Taylor et al®
on the reporting of PDSA cycles.

3.3.4.3 Use of the checklist of data extraction items (Table 5) to assess

additional reporting features

As well as the TIDieR checklist and the checklist of QI techniques, the data
extraction template included items relating to reporting of: patient and public
involvement (PPI); adverse events; patient reported outcome measures
(PROMS); and use of the Standards for QUality Improvement Reporting
Excellence (SQUIRE) statement?®® (Table 5). PPl was defined as the
incorporation of the knowledge, skills and experience of patients, informal
caregivers, and the public into a study?’® and it was included because it is
encouraged across all types of surgical interventional studies.?’* An adverse
event was defined as any unfavourable or unintended sign, symptom, or event
associated with the intervention; reporting of such events is important to enable
the full understanding of possible benefits and harms of interventions.86.272
The SQUIRE statement? is a reporting guideline for QI studies, and is
recommended by the EQUATOR Network so mention of it might be considered

a feature of high-quality studies.
3.3.4.4 Absent reporting features

In view of best practice recommendations produced by the York Centre for
Reviews and Dissemination!’ | provide an honest statement of what was not

reviewed. Methodological flaws and risk of bias were not examined because the
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review did not focus on intervention effect. Bias is a term that will be used
frequently throughout this thesis and bias can be defined as the result of factors
that cause a systematic (non-random) departure from the true results in data

analysis.?4
3.3.5 Data analysis

Data were analysed descriptively using an Excel data extraction sheet. This
extraction sheet displayed textual descriptions of interventions. | used the four
steps suggested by Popay et al?’3 to guide how | organised the findings. In the
first step, existing theory on the benefits of complete reporting was examined in
a literature scoping exercise (see Chapter 2). Second, the tabular format of the
extraction sheet gave an overview of the main themes of intervention
description (the TIDieR items), QI technique description, and the additional
reporting items. A vote-counting system was used as described by Popay et
al?”3 to identify common measures across all the included studies, such as the
number of incomplete TIDieR items. For example, if the average TIDieR score
across all 100 included papers was found to be 6.3/11, that would mean that, on
average, 43% of the recommended TIDieR reporting items were incompletely
described or omitted. Arguments have been posed against this type of
‘counting’,?’* but | found that it gave a helpful overall description of the data.
Third, relationships were examined between the studies by producing a visual
representation of which features were shared across the included studies. The
robustness of each included study was not evaluated because the review did

not seek to draw conclusions about the interventions’ effect.

3.4 Qualitative work

My systematic review on how well QI is described in the perioperative literature
revealed that reporting is sub-optimal (see Chapter 4). The most frequent
incomplete items were intervention fidelity and intervention modification. The
systematic review did not identify why reporting was sub-optimal, and why some
items were incomplete more frequently than others, however. | therefore sought
to explore this in my second study. This involved making choices about study
design. This section will demonstrate why one study design (a Delphi study to
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design an adapted version of TIDieR) was rejected, in favour of another (the

qualitative work) to explain why reporting is poor.

At first, it seemed feasible that fidelity and intervention modification reporting is
most often incomplete because the TIDieR checklist (see section 3.3.4) might
not be suited to the reporting of QI interventions, which typically seek to actively
respond to local circumstances by modifying the intervention components as
the study progresses. This raises challenges of how to assess fidelity. In many
fields, fidelity involves adhering closely to the study protocol and pre-specified
intervention, 245275276 pecause delivering the intervention in the same way can
increase the scientific confidence that observed differences between groups are
due to the intervention.?3%232 Thus, in a clinical trial the treatment dose
(including the length of the intervention time period and the expected minimum
and maximum range of the dose) may be pre-specified.?3? This dose (or dose
range) is typically adhered to throughout the study because in a trial a protocol
is followed. However, QI interventions may require a different approach. Issues
in QI work which relate to fidelity and modification will be presented here to fully

explain why a qualitative study design was eventually selected.

In a QI project, or a study of QI, it is not usual to adhere to a strict protocol for
the delivery of the intervention.?%9 Instead, the intervention can change as the
study progresses through several iterative cycles of measurement. In some QI
studies, a high degree of fidelity may not be possible at all, due to many
interacting social and behavioural elements. In others, fidelity may be high
during the first period of measurement. Once the QI measurements have been
fed back to the QI team, the intervention may be modified in response to the
data. Then, when measurement resumes, it may be beneficial to retain
intervention fidelity again for the new, modified intervention. For example, a
reminder system for the use of hand sanitising gel may be implemented during
PDSA cycle 1 using one audible prompt on entering the ward. Following a
period of measurement, it might be amended (say, by changing the number of
audible prompts at different time points). While the dose has changed (and
therefore by the standards of traditional clinical trials, fidelity is reduced), the
intervention remains faithful to its intended ethos of reducing infection. Fidelity

in QI is thus less a matter of adhering precisely to exacting prescriptions
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specified in protocols, and more a matter of ensuring that an intervention is fully
operationalised as it was planned during each PDSA cycle (and this may mean
qualitative and quantitative changes in the intervention from one cycle to

another).

Similarly, the TIDieR checklist also encourages documentation of unforeseen
modification, and of modifications which occur between protocol submission
and publication of the primary paper. This has been referred to in clinical trial
guidance as a ‘protocol deviation.’ 1*4277 Modification reporting is also important
in QI, but again, the way it is reported in QI may be dramatically different. QI
can involve modifying the intervention several times during the study because
Ql is intended to be flexible, and change according to the needs of the patient.8’
These issues led to my asking whether the TIDieR checklist was suitable for
use as a reporting tool in QI, and whether it should be modified to suit the

distinctive features of QI research.

At one point, in discussion with my supervisors, we considered the possibility of
a Delphi process to design an adapted version of TIDieR. A Delphi process is
recommended to generate consensus on items during the development of
guidance and reporting tools.'>” However, jumping straight to checklist
development created a feeling of unease. Although the systematic review?5!
had revealed that reporting was sub-optimal (see Chapter 4 for results), it was
not yet understood why reporting is so poor, what constituted the defining
characteristics of a QI intervention, and what authors (and journals) needed to
support better intervention and QI technigue reporting. | did not have any
evidence to support a hypothesis that adapting the TIDieR checklist would
affect the standard of reporting for the better. The risk, then, would be jumping
to a cure before fully understanding the nature of the pathology. Therefore a
Delphi exercise was rejected as premature, in favour of a method capable of
exploring why reporting is poor and what should be done to facilitate improved
reporting (and thus laying the foundations for future work intended to improve
reporting standards, whether via a checklist or through other means). Improving
reporting is a laudable future research aim because incomplete intervention

description threatens the reproducibility of surgical QI work, which may then
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produce several other unwanted consequences. For these reasons, | chose to

undertake a qualitative study.
3.4.1 Qualitative study objectives

The gqualitative study aimed to explore the question: “Why is the reporting of QI

in perioperative care so hard?”
The specific study objectives were to:

e Describe the reasons why reporting QI interventions and QI techniques
in the perioperative QI literature can be difficult.
e Explore what counts as a QI intervention.

e Inform wider debate about how QI reporting would be best supported.

The next section will explain the design of this study, which involved semi-
structured interviews and an author-checking exercise to assess concordance
between readers’ interpretations of a published QI paper and the authors’

intended meaning.
3.4.2 Advisory panel

An advisory panel was formed to help ensure this study retained relevance to
people with an interest in QI reporting activity (stakeholders) (see Table 6).
Panel members met with me separately roughly twice a year for a telephone or
face-to-face meeting for approximately an hour. Each panel member could

withdraw from the advisory panel at any time.
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Table 6 Advisory panel members

Name Role

Jo Howarth Patient safety and quality lead, Yeovil District Hospital
NHS Foundation Trust.

Rachel Johns Anaesthetist, Yeovil District Hospital NHS Foundation
Trust.
Gill Penny A patient with experience of cardiac surgical care

(including intra-operative never event which include:
wrong site surgery, wrong implant, or retained foreign

object).?’8

Louise Davies An Associate Professor of Surgery (Otolaryngology) at
the White River Junction VA Medical Centre, VT, US,
and a senior scholar at the Dartmouth Institute for

Health Policy and Clinical Practice, US.

Gretel Working with the University of Leicester change and
Stonebridge improvement team, Gretel has expertise in applying
‘systems thinking’ in industry.

Advisory panel meetings were structured around what was most pressing at the
time the meeting was called. For example, one later meeting in the study
allowed Gill (the patient member for the panel) and me to work as partners,
reading a selection of excerpts from transcripts together and extracting themes.
The panel was helpful in encouraging a culture of embedding new ideas and
ways of thinking into the study as they arose. Different levels of involvement for
advisory panels have been recommended ranging from consultation to equal
partnership.2”® In this study, panel members offered opinions on the utility and
appropriateness of study documents such as information sheets and the
interview schedule. They also commented on whether the study was being
planned and conducted in a manner which was relevant and acceptable to QI
stakeholders. The panel helped to keep me focused on one of the intended
benefits of reporting, which is to produce improvement in care for patients. This
extra focus on how my study might add value to the existing pool of research on

QI reporting was very motivating for me. They worked collaboratively with me to
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resolve problems with jargon, so that any recommendations produced by this
study could be readily understood by different audiences. They also worked

collaboratively to help with recruitment.

The literature provided insight into the optimal methods for involving an advisory
panel.?’® The governance and management of the advisory panel was

supported by:

e Providing the panel with printed copies of a role description, written with
them to define their roles and time commitment to the study.

e Building in 10 minutes to the start of each meeting to identify any
problems with the way the panel is conducted.

e Keeping a reflective log to document any critical incidents.

e Asking the PhD supervisory team to assist with face-to-face meetings if
necessary, to ensure that the advisory panel retained relevance and

applicability throughout the study.
3.4.3 Telephone interviews

Interviews can be used to encourage participants to share their experiences
and their views about what is important to them.?8° Generating data in this way
was well matched to my research objective of increasing knowledge about why
reporting QI interventions and techniques can be hard and how reporting
practice could be better supported. The interviews were conducted by
telephone because | aimed to recruit participants from varied geographical
locations and many were based abroad. One-to-one interviews facilitated

discussion on a subject which required some concentration.
3.4.4 Inclusion criteria

Participants were eligible for inclusion in the telephone interview study if they

were:

e Willing and able to give informed consent for participation in the study.

e Male or female, aged 18 years or above.

e A QI author, QI consumer, or QI gatekeeper (see definition in section
3.4.5 below).
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3.4.5 Definition of recruitment groups

The starting point for this part of the study was the question of why reporting is
hard in the perioperative QI literature and how should it be improved. Groups
with an interest in reporting activity (stakeholders) were defined at the 2015
EQUATOR and REWARD conference to include: researchers, research
organisations, funders, editors, publishers, communications experts and
research users.?®! These groups have previously been described in the
literature (which defines ‘research users’ as clinicians, systematic reviewers,
patients and policy makers)?3¢ and in the UK’s Concordat to support research
integrity.*1° Accordingly, the stakeholders were included in this study population
if they wrote up perioperative QI work for publication (termed QI authors); read
perioperative/surgical QI literature in order to change care (Ql consumers); or

made decisions about publishing QI literature (Ql gatekeepers).
The stakeholder groups are further defined as follows:

Ql authors: This group included individuals who were involved in the
development of QI approaches and projects, and who reported their QI work in
the published literature. The main qualifying criteria were, first, that they were
listed as an author on a paper reporting QI in perioperative care which has been
published in a PubMed-indexed journal. Second, authors were recruited if they
had published a paper since the production of the Institute of Medicine “To Err
is Human: Building a Safer Health System”>’ report in 2000. This report is
thought to have triggered a much higher volume of original patient safety and
systems-based research articles.>® Consequently, a study population of QI
authors writing papers after 2000 would provide insight from individuals who

have contributed to a growing specific field of quality and safety literature.

QI consumers: This group included managerial and clinical healthcare staff
who read QI reports and use them to inform changes in the delivery of
perioperative care. Managerial staff included Directors and Associate Directors
of Patient Safety and Quality or Quality Improvement Chief Operating Officers
who have used QI reports to plan their improvement strategies. Clinical staff

had a range of clinical roles — nursing, medical, physiotherapy, and so on — and
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had used QI reports to improve their service. This group were using QI reports

to improve their service in the 24 months prior to interview.

QI gatekeepers: This group included individuals who have conducted
gatekeeping activities, particularly in relation to the reporting and publication of
QI projects and approaches. These activities included making decisions about
how QI should be described in perioperative QI reports (reporting guideline
authors) and about which perioperative QI papers should be published (journal
editors). In the findings chapters, (chapters 5, 6, 7 and 8), the reporting
guideline authors are referred to as ‘influencers’ to differentiate influencers from
editors. These people were not required to have a specific interest in surgery,
but they were interested in promoting complete reporting in surgery and
perioperative care as part of a requirement to safeguard high standards of
reporting in healthcare more generally. This group had undertaken this QI

gatekeeping activity in the 24 months prior to interview.

Editorial team members were selected only if they had a direct role in managing
the scientific content of the journal such as handling manuscripts and providing
strategic guidance. 194282 Defining this study population was complicated by a
wide variation in editorial job titles which I initially struggled to understand. To
overcome this knowledge gap, | discussed variability in editorial roles with
senior colleagues. Literature such as the Council of Science Editors White
Paper on promoting integrity in scientific journal publications also provided
clarification on role definitions.?®? | realised that editorial teams commonly
consist of individuals in a hierarchical structure. Job titles for individuals most
directly responsible for scientific content include: senior editors (sometimes
known as editors-in-chief, or chief editors), deputy editors (sometimes known as
editor of scholarly content, or section editor), and associate editors. Members of
the editorial team mostly responsible for dictating the overall tone of editorial
policy (sometimes known as editorial board members) or for the administration
of the journal (sometimes known as managing editors or editorial assistant)

were not part of the defined study population.

Participants were grouped according to their predominant professional role, but

some participants had parallel current interests which aligned with a second
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group. For example, QI authors also mentioned a need to ‘consume’ the QI
writing of others. Some participants had experience from previous roles which
they could draw upon during interview. For example, a reporting guideline
author also held extensive previous editorial experience, although he had not
held a senior, deputy, or associate editor position during the 24 months prior to
his participation in this study. While the varied experiences of individuals in
each group could threaten between-group comparisons, complete
standardisation was not desirable for this study. The participants do not exist in

a vacuum, and their varied Ql-related activities add depth to the data.

These three groups (authors, consumers and gatekeepers) were chosen to
provide deeper insight into how reports are written and what helps or hinders
their use. | hoped that three groups would provide a diverse range of
perspectives, but a possible limitation is that not every type of reporting

stakeholder was included. In particular, patients were not recruited.

Literature has supported patient and public involvement (PPI) in the conception,
design, delivery, and write up of scientific research.?83284 PP| has been
encouraged in the delivery of QI work by UK organisations such as NHS
Improvement,?® and international organisations such as the Institute for
Healthcare Improvement (IHI) in Boston, MA, US.28¢ The GRIPP (Guidance for
Reporting Involvement of Patients and Public) checklist?®” is included in the
EQUATOR Network’s library of reporting tools to prompt researchers to report
their PPI activity. However, patient involvement in QI reporting has not yet been
widely observed in the QI literature and reporting PPI activity in surgical
research is known to be poor.2’* Also, researchers may need more time to
optimally implement the new SQUIRE guidelines, %5 (published in 2008'#° and
20152%%) and improve the reporting standards of QI itself,?8® before attempts are
made to add PPI to the reporting requirements. For these reasons, patients
were not defined as key stakeholders in surgical QI reporting. This was agreed
with the patient member of the study advisory panel, who also added that the
interview schedule was likely to involve technical language relating to
methodology, which might be explored more easily by participants who were

experienced in QI reporting.
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3.4.6 Participant identification, eligibility assessment and recruitment

A sampling frame is a list from which the sample can be selected.?® The
sampling frame for this study included individuals who were active in the fields
of higher education, publishing, research funding or healthcare. These
individuals were working in organisations such as The Health Foundation, IHI,
universities, Collaborations for Leadership in Applied Health Research and Care
(CLAHRCSs) and hospitals. As described above, the sample was stratified
according to author, consumer or gatekeeper, and these groups were defined in

advance.2%

Purposive non-probability sampling methods were used.?*> The use of pre-
defined study population characteristics to identify suitability for selection
reduced the risk of selection bias (section 3.4.5). Participants were deliberately
selected with the expectation that they would contribute to answering the study
question: “Why is reporting so hard?” They were chosen purposively and their
characteristics (such as job role and publication track record) ensured their
participation in in-depth interviews could produce relevant subject matter.
Snowball sampling was included in the study protocol as a complementary non-
probability sampling method. It involves asking recruited participants for names
of others who might be interested in taking part.?®* As the study progressed,
however, it became clear that a large sampling frame could be obtained without
using ‘snowballing.” This reduced any potential further burden on the
participants enrolled into the study because | did not need to ask them for any

additional information.

To satisfy a requirement to recruit a sufficient number of QI consumers, and to
represent consumers from different healthcare settings, four NHS trusts were
accessed as recruitment sites. Four was deemed an adequate number because
these trusts supplemented a wide spread of recruitment across non-NHS
organisations and they provided adequate breadth of hospital types. NHS
employees were only recruited at these four sites. The four organisations were
purposefully sampled to capture a spread of views using the following criteria:
trust size (measured by number of beds);?*? type of trust (Foundation or non-

Foundation); number of manuscripts published in BMJ Quality Improvement
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Reports with authors affiliated to the trust in question; and the type of QI
activities undertaken. All four trusts were actively involved in implementing QI
projects and were signed up to NHS England’s ‘Sign up to Safety’ campaign,
which commits them to turn their improvement aspirations into a concrete safety

improvement plan.

| identified, approached, screened (checking that the participants’ demographics
matched the inclusion criteria) and recruited potential participants using a range

of techniques. No incentives were used.

A poster was designed to advertise the study. It was e-mailed directly to
individuals who were known to the study team through word of mouth, personal
contacts, or their QI publications. This e-mail included a standard letter of
invitation which introduced me and the nature of the study, and invited them to
contact me (Appendix 2). The letter, which included a participant information
sheet (Appendix 3), was approved by the University of Leicester (UoL) as
research sponsor, and the UoL’s Research Ethics Committee (REC). This letter

of invitation was sent to:

e The QI authors whose papers | had included in the systematic review?®
(Appendix 9). These authors were approached using the correspondence
details given on the publication. QI authors were also recruited through
personal contact with the Leicestershire Improvement, Innovation and
Patient Safety unit (LIIPS).

e QI consumers, such as quality improvement leads and directors of patient
safety, who were recruited directly using personal contact details or through
contact details on publications which are available in the public domain.

o QI gatekeepers, who were approached directly from: BMJ Quality and

Safety (http://qualitysafety.bmj.com/), the International Journal of Quality in

Healthcare (http://intghc.oxfordjournals.org/ ), the TIDieR research group

(Centre for Research in Evidence Based Practice, Faculty of Health
Sciences and Medicine, Bond University, Queensland, Australia, 4229), the
SQUIRE group (http://www.squire-statement.org/), and The Health

Foundation (UK) (http://www.health.org.uk). Professionals from journals or

universities were approached using their work e-mail addresses.
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Individuals not known to the study team were also recruited through the method
described above. A poster was placed on the SQUIRE guidelines home page

http://tinyurl.com/zav5d9v . A telephone number and e-mail address was

provided so that individuals who had not been approached directly, but are
active in QI research, could contact this study team. Participants were able to
register their interest using an online registration form at the study website:

www.le.ac.uk/qi-project-emma-jones

Recruitment began in two phases. UoL sponsorship, UoL indemnity insurance
and UoL REC approval were received by 18 September 2015. From this point
recruitment of non-NHS participants commenced. When Research and
Development (R&D) approval was gained for each site, recruitment of NHS staff
could begin at that site. R&D approvals were gained between 19 October and 6
November 2015.

3.4.7 Number of participants

| estimated that a sample size of 30-40 would be sufficient for this study. This
number was estimated as a ‘best guess’ of how many participants would be
needed before no new themes arose from the data. A sample size of 30-40 has
previously been shown to be enough to reach theoretical saturation in similar
studies where telephone interview data about QI was analysed.?82° In order to
ensure the recruitment (and retention) of at least this number of people, the
sampling frame (section 3.4.6) for this study included twice the number of
people | thought would be required. Approaching a larger number of people
ensured that even after some people had declined, and some participants
changed their mind and withdrew later, a sufficient pool of participants remained

to participate in the study.

Theoretical saturation is described by Charmaz?°© as the point at which
theoretical insights no longer emerge by analysing new data. Theoretic insights
do not mean coded items, but patterns in the data. Patterns are generated by
looking for relationships across and within sampling groups. They are then used
to build an understanding of the study questions.??%2% During data analysis |

recorded the point at which the same patterns consistently emerged to monitor
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when concepts reached theoretical saturation. ‘Keeping a close eye’ on

saturation in this way helped to inform me when data collection could stop.

Meetings with supervisors were a safeguard against assuming too early that
saturation had been reached because an open dialogue about the data was
encouraged. For example, the feeling that some journal editors struggled to
understand the nature of QI was identified across the first seven transcripts.
Rather than claiming saturation, further analysis was needed to explore what
the ‘nature of QI' means, and how editors were perceived to enact a lack of

understanding.

It was hoped that roughly equal numbers of participants would be recruited in
each of the three groups. Participants were not selected from specific surgical
specialities but it was expected that at least one clinician from general surgery
(breast, colorectal, endocrine, upper gastro-intestinal, and transplant) and one
from orthopaedics would be interviewed, because these are the two most
common types of consultant surgeon in the UK?°52% and the second and third

most common respectively in the US.2%7
3.4.8 Participant interview schedule

| interviewed each participant once and each interview lasted between 30
minutes and one hour. Interviews began on 30 September 2015 and were
completed on 18 March 2016. Each interview consisted of two parts, an

interview and a QI report checking exercise.

The interview schedule (Appendix 4) design was informed by reflecting on the
results of the systematic review, and through discussion with the advisory panel
(see section 3.4.2 above). The interview schedule was ‘tested’ for ease of use
by practising interviews with colleagues in the Social science APPlied to
Healthcare Improvement REsearch (SAPPHIRE) group at the University of
Leicester. These mock interviews allowed me to ensure that my questions were
easily understandable and that interviews could be kept to an appropriate
length.

The interview involved asking the participants why QI intervention and QI

technique reporting might be hard. An opening question about general
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experiences of QI gave each participant time to speak without interruption. This
eased them into the interview and gave useful further demographic information.
The interview schedule was designed to elicit participants’ experiences of

writing or reading QI reports, and why they thought reporting might be difficult.

The interview also involved asking participants to read excerpts from a specific
QI report by MCulloch et al.?%8 This report was selected because, first, it met the
inclusion criteria for our systematic review of QI in perioperative care. Second,
this paper scored 7/11 using the TIDieR checklist in the systematic review,
which was the most common (modal) score and therefore represents the level
of reporting which participants are most likely to encounter. Third, it used PDSA
cycles, which our systematic review identified to be one of the most commonly
reported QI techniques in the perioperative literature. This report is, therefore, in

many ways a typical example of the existing QI literature in surgery.

Some of the text was highlighted to draw participants’ attention to the sections
most directly related to the intervention; the paper was also anonymised to
avoid the participants being influenced by recognisable names or organisations.
The first page of this report is included (Appendix 5) to illustrate how it was
highlighted and anonymised. Each participant was given this paper two weeks
before their interview. If participants had not read the paper ahead of the
interview, time was allowed during the interview. Participants were asked to
describe whether they felt they could, in their own settings, re-create the
intervention, thus encouraging more talk about replication. In addition to
describing a specific intervention, the participants were also encouraged to
elaborate on what they thought about the reporting within this article more
generally, with questions such as: what were the most helpful things about how
QI was reported which might enable you to replicate what they did; what were
the main problems with how QI was reported; and what could be done to make
reporting better? (Appendix 4). This enabled the intervention description task to

act as a prompt for further discussion about intervention reporting.

At the end of the interview participants were asked if they had anything they
wished to add which had not yet been said. This helped to ensure that important
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themes were not missed. Participants were also asked if they wished to receive
copies of any published manuscripts produced as a result of this study.

3.4.9 Author-checking exercise

Participants in the telephone interview study were asked specifically for consent
for anonymised sections of their transcripts to be shared with the authors of the
McCulloch et al QI report described above. | explained to each participant that
this would provide insight into the degree of mismatch between how they
understood the intervention described in the paper and how the authors of the
paper felt it had actually been designed and delivered. Exposing the extent to
which the authors’ and participants’ views aligned was intended to highlight
whether participants correctly interpreted the paper and if not, which parts were
misunderstood. It would be impossible to conclusively establish this without
having the authors of the report clarify its intended meaning. | term this process
‘author-checking’. Checking whether documented events or items match what is
actually perceived in practice has been used in previous research as a

validation method for designing checklists for safety reporting in surgery.?%8

The six authors of this paper are termed the ‘Lean authors’ because their paper
focused on using the QI technique Lean in emergency care. Three of these
authors were approached directly by e-mail and they each received an
information sheet specifically designed for the author-checking exercise
(Appendix 6). These three authors included the first, second, and last authors.
The American Medical Association Manual of Style,?*® which is cited by the
Council of Science Editors White Paper on promoting integrity in scientific
journal publications,?8? suggests that a first author on a manuscript has usually
contributed the most to the work. Subsequently, authors usually appear in
descending order according to their level of contribution, but a decision can be
made to place the most senior author last.?% Therefore, while the views of half
the authorship team is not a complete view of the whole team, these three
individuals are likely to have contributed most to the project and this is sufficient

to obtain a sense of divergent and shared views for this piece of work.

The author-checking exercise was conducted through a series of one-to-one

telephone interviews. The interviews each lasted around 45 minutes and
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followed an interview schedule (Appendix 7). Two grids (Table 12 and Table 13)
were issued to the Lean authors two weeks prior to the interview, and they were
used as a topic guide to stimulate discussion about what was difficult to report,

and why.

The first grid contained a list of anonymised excerpts selected from the
transcripts of participants. These excerpts related specifically to the McCulloch
et al*®® article. Excerpts were selected across all three stakeholder groups
(authors, consumers and gatekeepers). Between two and five excerpts were
placed in each of seven categories: word count/journal requirements; the
character of QI work; description of materials used; replication; context and
second publications; QI method; and theory underlying the intervention (Table
12). These categories had emerged as consistent themes across all participants
during coding. | selected the excerpts, which were then reviewed by both of my
supervisors (MDW and GPM) to ensure that a wide spread of participant

statements was included.

The second grid included 10 items suggested by the earlier interview
participants as possible methods by which reporting might be improved (Table
13). A visual analogue scale, drawn as a horizontal line of 100mm, asked the
participants in the author-checking interviews to score each item (from strongly
agree to strongly disagree). Because these grids contain findings from the
interviews, they are presented in Chapter 8, section 8.1.

3.4.10 Data analysis

Interviews were transcribed verbatim by professional transcription services,
which were bound by confidentiality agreements. NVivo (a software package

designed to aid qualitative data analysis) was used to manage the data.

NVivo has been criticised for imposing an external structure, thereby making
analysis technical and more superficial.?®® | sought to avoid this pitfall by
discussing my analysis on a regular basis with my supervisors and with my
advisory panel. This enabled a free-flowing dialogue of ideas which were not
strangled by an external structure. | enjoyed verbalising my thoughts because

sharing them with others helped me to give careful thought to my interpretation

76



of the data. Despite its pitfalls, | found NVivo to be extremely useful, because it
provided an easy method by which I could navigate a large number of words,
but also record of the evolution of the project. NVivo could tell a story of how
codes became themes and the process | used to generate meaning from the

data.

The methodological literature provides a range of perspectives on whether
qualitative research should be conducted as a deductive (use data to confirm or
negate an idea) or inductive (generate ideas from the data) process, or as a
combination of the two.?2% In addition to this traditional definition of deductive
and inductive strategies, some have debated whether or not there should be a
hard and fast distinction?* between them. Glaser and Strauss’s grounded
theory and its associated constant comparative method3°°® emphasises the
importance of theory generation from the data and many researchers have felt
that qualitative work should intuitively be ‘inductive.’?8® Opposing arguments
have placed value on deductive qualitative studies which test a hypothesis
based on pre-existing theory, such as Rashidan et al*®® who used the
behaviour change theory during their qualitative research to explain GP
prescribing. This study supports the view that inductive and deductive strategies
can be used in the same project,231:302.303 gnd | therefore used both strategies.
The deductive research strategy used in this thesis was concerned with using
existing literature (which proposes the widely held perception that reporting is
poor) to consider arguments as to why this problem exists. This literature
informed the development of the research questions and interview schedule.
Inductive reasoning was used in parallel to the deductive strategy. The interview
transcripts were read and concepts were identified, then re-grouped and re-
defined. This allowed entirely new themes to be generated. The themes were
used to answer the question “Why is reporting so hard?”, and contributed to the
development of theoretically significant ideas. This study also supports the view
that deductive and inductive strategies are not always mutually exclusive.?®* |
noticed this during a phase of line-by-line coding when | generated new codes
inductively, but at the same time orientated myself towards deductive analysis,
recognising a wish to confirm (or not) a theory about the emerging code.
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The constant comparative?®® method helped me to make comparisons as the
analysis progressed.?® | tried to think about the participant’s perspective as |
read the transcript. This helped me to notice how data at different points in the
same transcript could be compared to get a sense of how meaning surfaced
from the conversation. | was also able to compare data on the same topic
between individuals. | used the constant comparative method to focus my
analysis of the story of poor reporting, to explain what is difficult to report in QI,
why it is hard, and how it might be improved. The stages of this analysis are

described chronologically below.

The first step of analysis involved becoming familiar with the transcripts. | read
them and | noted down interesting points.?8° Following this, data collection and
coding were conducted concurrently, allowing the emergence of new codes to
inform the interview schedule. | continually discussed coding and themes with
my supervisors; this allowed new insights to be included as the data analysis
developed. The second step of coding involved open coding. | analysed the
data line-by-line, noting what the essence of each line was in a short phrase.
Then | found it more intuitive to use segment-by-segment coding, providing
meaning for larger chunks of data. This phase of coding was fast and |
generated concise codes made up of short words or phrases, such as ‘peer
review’ or ‘reporting guidance.’ | then used broad ‘bucket codes’ to sort my data
into categories. Bucket codes are described by Marshall and Rossman3°4 and |
found them to be a useful method of translating data into a tentative list of
categories called ‘buckets.’ | later sub-divided these larger bucket codes, such
as ‘replication’, into smaller ‘open’ codes, such as: ‘replication is desirable’, or
‘replication is not needed’. Reflecting on this data led me to create strong
analytical directions and complete a phase of focused coding. | used the
principles of axial coding (relating codes to each other to create new categories)
and selective coding (discarding redundant codes and selecting relevant
codes). Axial and selective coding was described by Strauss and Corbin,3% but
rather than follow axial and selective coding exactly as it was originally

proposed, | adopted Charmaz’'s?®° approach of ‘sensitising concepts.’

The term ‘sensitising concept’ originates from the work of Blumer (1969)3° and

Charmaz has used it to describe a set of assumptions (or general ideas) from
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the qualitative data which, when combined, ‘sensitise’ the researcher to ask
particular questions about a problem.?® As | explored my codes, sensitising
concepts were helpful, because they are not defined by a set of clear attributes
and rather “suggest directions along which to look” (p.160).%°” For example, |
allowed my assumptions about the data to produce initial codes such as ‘the
patient in the middle,” which later became part of a theme about values.
Blumer3°® emphasises that “meaning is derived from or arises out of social
interaction” (p.2) and social interaction is important in generating sensitising
concepts. Codes such as ‘the patient in the middle’ highlighted my interest in
the value of patient involvement for QI and the value which would be gained for
patients by improved reporting. Line-by-line and segment-by-segment coding
helped me to see the data through the participants’ eyes, but sensitising

concepts allowed me to follow leads that | recognised within the data.

The use of sensitizing concepts suited the requirements of this study because
open coding could still be sorted in a logical frame, while at the same time,
decisions could be made about how each category should be defined as new
links between codes were identified.?°® The process of sorting the data allowed
me to constantly compare data from the same individual, different individuals,
and the categories of author, consumer and gatekeeper. | refined and
developed my sensitizing concepts and | was able to eventually build up a level
higher than coding, which involved the abstraction of information to create

themes and, eventually, theory.308

In the last stage of analysis, one of my supervisors (GPM) reviewed a selection
of excerpts from three transcripts (one QI author, one QI consumer and one QI
stakeholder) to verify the themes | had identified. GPM read the transcripts and
reviewed them against the themes which are described in Chapters 5, 6, 7 and
8. The transcripts reviewed by GPM were selected at random using an internet
based random number generator

(http://andrew.hedges.name/experiments/random/original.html) so that selection

bias (the risk that | would deliberately select a ‘good’ transcript to improve the
outcome of the verification exercise) would be reduced. The verification of
qualitative data by a third party has been discussed at length in the

literature.309:310.311 | recognise that the same data can be interpreted differently
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by different people and that these differences are often celebrated as part of the
richness of qualitative enquiry.2*> My own view is that | could not reasonably
present a set of themes without adhering to the process of regular ‘checking’
and discussion with my supervisors which has been so central to the evolution
of this project. This working style has involved differences of opinion, but it has
always sought out consensus, and verification is a means by which | believe |

can demonstrate a set of qualitative results which can be judged by others.

The steps of analysis recorded above were broadly sequential and easy to
follow. The question of when | should conduct the literature review for my
interview study was not as easy to unravel. Authors hold differing opinions and
while every researcher brings a pre-existing background knowledge,3% some
suggest that reading the literature too early might be best avoided so that
subsequent data analysis is not affected by preconceived ideas.3® Conversely,
Charmaz is clear that timing restrictions on conducting literature review are not
necessary. This was fundamental in my study because the systematic review
was conducted first, and a priori arguments on the problem of replication were

constructed early.

According to the Felder Solomon Index of Learning Styles questionnaire,3'? |
am an active and visual learner. Using NVivo is a very visual method of working
with data, using colour codes and highlighting. During early drafting of my
findings chapters (5, 6, 7 and 8) | translated NVivo references (quotes) from the
data into a Word document which had been organised into headings and sub-
headings, reducing the data into manageable chunks. Early in the analysis |
also used a ‘grid’ structure to display comparisons within and between
individuals about what they felt was hard to report, why they felt it was hard to
report it, and how reporting could be made better. This helped me to make
sense of the data and eased my ability to translate it into themes as looking
down columns and across rows to make sense of data is very familiar to me
from my clinical background in hip and knee surgery. | commonly use matrices
(for example, the management recommendations for patients with metal on
metal hip replacement)3!® to synthesise complex information on an everyday
basis. This improved my confidence that | had thoroughly examined each

participant’s story, that regularities and relationships across the data had been
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exposed, and that my emergent themes were complete. To present the
qualitative findings chapters (5, 6, 7 and 8), | used quantitative data to count
how many participants expressed particular views. This helped me to be
conscious of examining detail, to avoid giving undue attention to views that

were not commonly held and to give an honest and transparent account.34

3.5 Qualitative work: Study operating procedures

This section will explain how | aimed to act responsibly and sensitively in
response to the ethical requirements of this study. Ethical requirements,
including informed consent, confidentiality, withdrawal and safety monitoring are
woven into the fabric of the standards | set myself as a researcher and a

clinician.
3.5.1 Informed consent

A participant information sheet was attached to every e-mail sent to potential
participants inviting them to participate in the study. This information sheet
explained: the purpose of the study; any risks involved; the data collection
method; how the information would be used; confidentiality; the time involved in
the study; and participants’ freedom to withdraw at any given time without
prejudice and with no obligation to give the reason for withdrawal (Appendix 8).
The information sheet also explained that sections of the anonymised
transcripts may be shared with the study team, and with the authors of the QI
paper used in the task during the interview. The participant was allowed as
much time as they wished to consider the information and ask questions. Each
participant was given my contact details if they wished to ask questions.
Participants were advised that if they would like to take part they could either e-
mail me or register their interest on the online registration form at the project

website www.le.ac.uk/gi-project-emma-jones.

| then sent each interested participant a second ‘interview arrangement’ e-mail.
This e-mail asked whether the participant had had an adequate chance to ask
any questions. If they wished to take part, the participant was asked to complete
the consent form (Appendix 8) which was written into the body of the e-mail.
The participants returned their consent form by replying to the e-mail from their

own personal or work e-mail address. Consent was only obtained by me.
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Completed consent forms then printed out and kept in a folder dedicated to
consent as source data. This folder was stored by the UoL'’s Department of
Health Sciences in a locked drawer. Participants were provided with a copy of
the anonymised QI report by McCulloch et al.?%8 They were asked to consider
highlighted sections of this report prior to their interview but if they did not have
time to do so, extra time was allowed on the day. This second e-mail contained
a link to an online scheduler which participants used to book their interview

appointments (https://emmajonesleicester.youcanbook.me/.) YouCanBook.Me

is a secure password-protected online booking system available to the public.
3.5.2 Confidentiality and data handling

This study complied with the Data Protection Act3!® and the Social science
APPlied to Healthcare Improvement REsearch (SAPPHIRE) group’s Standard
Operating Procedures for handling confidential information.36 All interviews
were conducted by telephone in a private room using an encrypted voice
recorder. The telephone call was recorded while the telephone was on loud
speaker. Participants were reminded that the tape recorder could be turned off
at any time if they wanted to speak privately and that in any written outputs they
would be referred to by number not name. The QI report?®® used during the
interviews was anonymised by removing the authors’ names and affiliated
institutions, though participants could have identified this relatively easily if they
had tried.

The digital recorder was kept in a locked office drawer at the UoL’s Department
of Health Sciences and recordings were deleted when the study was
completed. All interview transcripts were stored on a password-protected
university computer. The interview transcripts were anonymised using study-
specific participant numbers and only | knew the identities of individual
participants. Where quotations were used no identifiable information was

included.

Access to the strengthening quality improvement intervention reporting in
surgery (SIQINS) study computer files containing transcripts, and documents
such as screening logs was strictly limited to me via username and password. A

screening log kept details of individuals who had been screened for inclusion.
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This log included their study number and a reason for exclusion if they were not
recruited. An enrolment log listed the study-specific numbers of individuals who
were enrolled on the study, as well as their contact details (telephone number)
and the date of interview. The participant’s name and other identifying details
such as institution was only included on the e-mail verification of consent. The
e-mail verification of consent was printed and stored in a binder dedicated to
consent forms at the University of Leicester’'s Department of Health Sciences, in
addition to being stored electronically in a separate password-protected SIQINS

study file.
3.5.3 Discontinuation/withdrawal of participants

Each participant had the right to withdraw from the study at any time. Four
withdrew before an interview had been arranged because they did not have
sufficient time to complete the interview. Participants were told that they could
withdraw at any time during the interview. If a participant withdrew during the
interview, consent would be sought to use the interview data up to the point of
withdrawal. If the participant did not give permission for their data to be used, all
data relating to that individual that had not yet been anonymised (and could still

be linked to the participant) would be destroyed.
3.5.4 Safety monitoring

No medical harm was anticipated as a result of participating in this study. The
study was not an interventional study, no patients were involved, and patient
care was not altered. It was unlikely that any untoward, unfavourable and
unintended sign, symptom, or disease would be produced in a participant.
Nonetheless, | operated on the principle that an interview would be terminated
as necessary if a participant expressed discomfort. Regular supervision with my
PhD supervisors helped me to ensure that interviews were conducted to the
best standard | could deliver, with sensitivity to reducing participant burden.
Risks to my own safety were minimal because interviews were conducted by

telephone only.

3.5.5 Quality control, quality assurance procedures and approvals
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This study was overseen by me and my supervisors (MDW and GPM). We
ensured that management systems were in place and used efficiently to
maintain high standards of research integrity and behaviour. We met initially
more frequently, resolving queries face to face and by e-mail as the study
opened. Later, we met at least monthly. The study was conducted in
accordance with the current approved protocol and the principles of good
research governance which included ensuring that the research followed sound
ethical principles such as careful data management and respect for

confidentiality.

The Department of Health (DH) research governance framework applies to all
research under the remit of the Secretary of State for Health. This framework
states that all research conducted with NHS staff requires a sponsor. The
sponsor for this study was the University of Leicester, which took overall
responsibility for the conduct of this study. The NHS Health Research Authority
(HRA) decision tool (http://hra-decisiontools.org.uk/ethics/EngresultN1.html)
was used to identify that SIQINS did not require NHS REC approval because
the study recruited NHS staff as participants, not patients. The DH research
governance framework also stipulates that the principles of Good Clinical
Practice (GCP) apply to all studies, not just clinical trials. Thus, GCP is the gold
standard for non-CTIMP (Clinical Trial of an Investigational Medicinal Product)

studies and full GCP certification was competed before recruitment began.

Under the Medicines for Human Use Regulations Statutory Instrument (Sl)
2004/1031,3'" which was transposed into UK law from the EU clinical trials
directive in 2004,'4 it is against the law to start recruiting until a clinical trial has
been approved by a research ethics committee. SIQINS is not a clinical trial and
does not fall under the jurisdiction of this law, but the principles of the Medicines
for Human Use Sl highlight that any research which is subject to the DH
research governance framework should undergo ethical review before
recruitment can commence. Therefore University of Leicester Research Ethics
Committee (REC) approval was sought. The protocol, participant information
sheet, and all proposed advertising material was submitted to the University of
Leicester REC for written approval. All study documents were approved prior to

any participant recruitment.
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The process of obtaining the required approvals to begin recruitment was a
meandering path which engendered feelings of delight, frustration, boredom
and achievement. Reflection upon this process has been useful because
qualifying how | conduct myself now has helped me to focus on how I should

progress towards a future leadership role.

3.6 Qualitative work: Reflective practice

A reflective diary was kept throughout this study. This helped me to come up
with solutions for the various problems | faced along the way. Although this
chapter has been presented chronologically, my experience of conducting the
research was not so neat. | managed the busy and sometimes messy
emergence of overlapping research stages by constant reading and vigilant

management of my calendar during recruitment.

| found the telephone interview method to be convenient because they were
conducted in my place of work. This meant that | could immediately share my
reflections on how an interview went with colleagues in the SAPPHIRE team
while it was fresh in my mind. Although a lack of non-verbal cues may cause the
participant to feel detached from the interviewer,3'8 | did not find it difficult to
build a good rapport over the phone. This could have been because my
interviewees were all QI stakeholders who were likely to have a strong ability to
present themselves as coherent speakers to others. Also, my participants may
have already felt familiar with the existing network of QI researchers which
includes me and my supervisors. When | had established a good rapport, | felt
that | had built a “climate of trust” (p.143)%%° which enabled speech to flow more
readily. The telephone did not represent a major barrier to this climate of trust
because a conversation about reporting was unlikely to reveal personally

sensitive topics.

There were some challenges to conducting telephone interviews, which | have
termed ‘technical’, ‘organisational’, ‘operational’ and ‘social’ challenges.
‘Technical’ challenges included accidently cutting the phone off and battling with
poor telephone reception. ‘Organisational’ challenges included learning to
navigate the UoL system to gain access to international dialling (which is not

installed at the desk of each student). ‘Operational’ challenges related to the
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day-to-day operation of the project. For example, | adjusted my working hours
to accommodate telephone calls to varying overseas locations, including
Australia, which required a very late evening in the office for me and an early
start for the interviewee. ‘Social’ challenges included the realisation that visual
cues are important, particularly at the end of a conversation. A little more effort
was needed on the telephone to co-ordinate the successful closure of a
conversation without seeming too abrupt. | used Christmann’s suggestions3'° to
inform my approach to telephone interviewing and kept a log of my experiences
which reminded me not to make the same mistake twice. | hope that it will
serve as a useful tool for my future career path which is likely to involve further

qualitative research.

| also found it helpful to deliberately take a short pause before dialling the
telephone number for each interview to remind myself to listen carefully.
Although | did not ask my participants directly for their views on what it was like
to take part in my study, listening to the cues they gave helped me to adapt the
conduct of the research as | went along. For example, the reactions of my
participants helped me to realise that | did not always manage to make myself
clear. To avoid delays created by needing to repeat or re-phrase complex
questions, | adapted my interview technique and | learned to sum up what |
wanted to ask in a single sentence. Interviewing successfully felt like a complex
skill to learn and a constant combination of reading, reflecting and asking the
opinion of my colleagues was vital to complete this study. | was motivated to
commit to this continual cycle of reflecting, learning and changing my practice
because promoting accurate reporting of what was done and why it did (or did
not) work is important to me. | wanted this study to provide insight into how
successful QI interventions could be reported with greatest impact for patient

care.

In this chapter | have explained how the systematic review and interview study
were conducted and | have justified my research design choices. | have
provided an honest account of what motivated me to complete this PhD and
how | navigated a steep learning curve. In the next chapters | will present the

results of my empirical work. The first findings chapter, Chapter 4, will present
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the results of the systematic review. The following four findings chapters,
Chapters 5-8, will present the results of the qualitative study.
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4 SYSTEMATIC REVIEW FINDINGS

As | explained in Chapters 1 and 2, reporting quality in QI and surgery is
consistently poor, and has been for some time. Some features of poor reporting,
which have been identified in separate evaluations of the perioperative and QI
literature, may also be seen in a specific review of the perioperative QI
literature, but this review has not been conducted yet. Accurate identification of
which reporting items are most frequently incomplete in the perioperative QI
literature could enable specific recommendations to be generated about how to
move the problem of poor reporting forward. Therefore, the objectives of this
systematic review were to answer the questions: ‘What is the completeness of
reporting in the perioperative literature on QI methods and interventions?’, and
‘Which elements are most frequently missing?’ Systematic reviews are
conducted by adhering to a series of predefined, reproducible steps to identify,
select, and evaluate relevant research,#424’ and findings generated from each

of these steps will be reported in turn.

4.1 Article identification

The PRISMA diagram (Figure 1) reports the phases of article identification and
selection. The search strategy identified 16,103 abstracts from database
searches and 19 from other sources. Duplicates were removed, leaving 14,718
articles. From this, a further 13,603 articles were excluded during initial
screening leaving 1,115 potentially relevant articles. NJL and | independently
assessed titles and abstracts of these 1115 articles (in discussion with GPM
and MDW) where discrepancies arose against the inclusion criteria, resulting in
the full-text being obtained for 223 articles. Of these, 123 articles were excluded
because they were: not written in English (3), not QI (83), reviews or conference
abstracts (8), not surgery (24), unobtainable (2) or cadaver studies (3). On

completion of this process, 100 articles were deemed eligible for inclusion.

When the process of article identification is reported, discussion of why some
papers were excluded and not others is not usually presented. Instead, authors
are encouraged to elaborate only when much arbitration was required to resolve
disputes.'** This systematic review did require much arbitration to design and
deliver a suitable article selection process and resolving disputes about which

studies to include was often difficult. | provided an account of why such disputes
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arose and how they were resolved in Chapter 3, section 3.3.1. Making this

explicit is an important step towards reducing variability in QI definition.

Figure 1 PRISMA Flow Diagram
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4.2 Study characteristics

Of 100 articles, 40 focused on two or more surgical specialties. The remaining
60 named a specialty including: cardiothoracic (21), colorectal/general (19),
musculoskeletal (4), vascular (4), urology (3), gynecology (3), hepatobiliary (1),
upper gastrointestinal (1), transplant (1), ophthalmology (2) and
otorhinolaryngology (1). Settings included emergency (6), emergency and

elective (13) and elective surgery (81).
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Study designs were varied (Table 7). Many articles (65) did not explicitly identify
their study design, but on inspection were found to be before-and-after studies
(a design using data collected at defined time points before and after the
introduction of an intervention, also known as the pre-test/post-test design).32°
Nine studies were labelled as cohort321:322,323,324,325,326,327,328,329 yiat did not
appear to feature true observational study designs, and one study was
mislabelled as a case-control.33° The US was the most frequently reported
country for study setting (67/100) (Table 7).

Table 7 Study design and country of publication frequency for 100
perioperative QI papers

Study design Number of papers

Uncontrolled before and after (including 85
Statistical Process Control studies)
Non-randomised controlled interventional study
Cluster randomised trial

Randomised controlled trial

Case series

Time series or segmented time series

Cohort

R N N DN DM D

Country of publication Number of papers

us 67
Netherlands
UK
Germany
Australia
Norway

Finland

P P W W~ 01N

Taiwan
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Table 7 (continued): Study design and country of publication frequency
for the 100 perioperative QI papers

Country of publication Number of

papers

Iran
Tanzania
Turkey
Columbia
China

India
Switzerland

France

e e e = T = =

Italy

The most commonly reported motive for undertaking QI was that of reducing
infection (30), followed by improving intra-operative clinical processes (such as
reducing never events) (18) and reducing post-operative complications (such as
bleeding and prolonged intubation) (15). The least frequently cited aims were:
improving the post-operative discharge process (3), improving self-management
(3) and reducing the post-operative incidence of venous thromboembolism
(VTE) (1) (Table 8).
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Table 8 100 perioperative QI publications categorised according to

targeted clinical issue

Intended clinical outcome of the QI intervention Number of
papers

Reduce post-operative complications — VTE 1

Improve post-operative process - organisational (e.g. 3

discharge process, complication reporting)

Improve self-management/patient and family satisfaction 3

Reduce post-operative error (e.g. medication errors, un- 4

necessary tests)

Reduce post-operative complications - pain and sedation 5

Improve pre-operative process (e.g. fasting, admissions 9

documentation)

Improve intra-operative process - organisational (e.g. start 12

time, waiting time between cases)

Reduce post-operative complications - general (e.g. 15

hyponatremia, lengthy intubation)

Improve intra-operative process - clinical (e.g. operative 18

technique, never event)

Reduce post-operative complications - infection 30
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An analysis of the number of QI articles published per year revealed a steady
increase in the yield of publication volume over time, rising from three articles
published in 2000, to 17 articles in 2013, with 68 articles published between
2008 and 2013. The journal that each article was published in was analysed
using Web of Science (WOS), a web-based platform which provides access to
the Science Citation Index. Seventy-three articles were published in journals
which were indexed by WOS, and these journals were indexed under 24
category types. The most common categories were surgery (31 included
articles) followed by cardiac and cardiovascular systems (10). Other types of
category included: health policy and services; urology and nephrology; public,

environmental and occupational health; and medical informatics.

4.3 Completeness of reporting: Quality interventions and QI techniques
In this section, | report the appraisal of the completeness of reporting of the
TIDieR checklist items and QI techniques (Table 5). A full list of 100 included

papers can be found in Appendix 9.
4.3.1 Completeness of reporting: Quality interventions (TIDieR).

All articles used a combination of quality interventions (Chapter 3, section
3.3.1), such as introducing a care pathway, providing staff education, changing
the timing of ward rounds and issuing reminders. No specific combination of
interventions was used more often than any other. The most commonly
reported intervention (classified according to the modified Shojania et al?>2 QI
taxonomy) was education (59), including any form of teaching and learning,
such as workshops. Nine studies provided access to web links for additional
material such as web-based educational modules. Checklists were reported as
guality interventions in 14 articles; protocols were reported as quality
interventions in 43. More than half (51) of the studies included feedback as part
of the quality intervention.

The distribution of TIDieR scores for the reporting of quality interventions across
100 papers approximately followed a normal bell-shaped curve, with a slight
skew towards higher ratings (Figure 2). The most common (modal) score was
7/11. The average (arithmetic mean) score was 6.31/11. The median score was

6. The TIDieR items that were most usually fully reported were: why (complete
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in 98 papers), brief name of intervention (complete in 94), where (complete in
77), what (procedures) (complete in 69), and who (complete in 52) (Figure 3).
The nine articles from the journal BMJ Quality Improvement Reports, which
were used in a training exercise to improve the consistency of article selection,
were also scored separately by me and the second reviewer NJL. These nine
articles achieved a slightly higher mean TIDieR score of 8.2.

How well the researchers actually adhered to the intervention protocol and
reported intervention fidelity (item 11: how well actual — Table 5) was the most
frequently incomplete TIDieR item (Figure 3), absent in 74 articles. An example
of good reporting of intervention fidelity is provided in Thomassen et al:®3! “Our
checklist was used in 61% of all anaesthesias during the testing period”
(p.1183).

Modifications to interventions were also generally poorly reported (incomplete in
73 articles). Other items that were not fully reported in more than half of the
included papers were: what (materials — any physical or informational materials
used in the intervention and details on how they can be accessed) (incomplete
in 62 articles), when and how much (incomplete in 60 articles), and how well

(planned) (incomplete in 53 articles).

Only one article was judged fully complete against the 11 TIDieR items.33?
Extracts of text from this paper (Table 9) offer examples of each completely

reported TIDieR item.
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Table 9 Example of fully complete TIDieR items

TIDieR items
1 2 3 4
Brief Name WHY: Rationale WHAT: Materials WHAT: Procedures

“Multifaceted systems

intervention” (p. 2014).

To determine whether a
multifaceted systems
intervention would eliminate
catheter-related bloodstream

infections.

Web-based training module
(http://www.hopkins-
medicine.org.heic/), a
standardised checklist to be
used during central venous
catheter insertion, a daily
goals form, a central catheter
insertion cart with four
drawers and partitions to
organise the contents, which
can be rolled to the patient's

room.

Five interventions, including
“‘empowering nurses to stop
the procedure if guidelines
were not followed” (p. 2016).
An example of reporting item 4
(procedure) for this
intervention is: “we discussed
with both residents and nurses
that the nurse should page the
SICU attending physician if the
resident, after the nurse
identifies a violation, fails to
correct the violation” (p. 2016).
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TIDieR items

5 6 7 8
WHO: Staff Group, training HOW: Mode of delivery WHERE: Setting + WHEN & HOW MUCH:
& expertise infrastructure Dose/Duration

“An interdisciplinary team
including the SICU
codirectors, ICU physicians,
nurses, and infection control
practitioners” (p. 2015).
Additional information about
how the QI team worked
together included: “The SICU
leadership met with both
groups of providers and
emphasized our focus on
patient safety and teamwork”
(p. 2018).

“All physicians or physician
extenders who insert central
catheters were required to
complete a Web-based
training module and
successfully complete a ten-
guestion test before they were
allowed to insert a central

venous catheter” (p. 2016).

The surgical ICU is a 16-bed
unit for adult patients
undergoing general,
orthopaedic, transplant,

trauma, and vascular surgery.

Extra features of the setting
relevant to the intervention
included “Hospital
Epidemiology and Infection
Control (HEIC) required
leaders from hospital
administration to . . . provide
the SICU with the additional

resources required” (p. 2018).

From 1 January,

1998, through 31 December,
2002, ALL those who insert
central catheters were
required to complete a Web-
based training module (URL
provided) and successfully
complete a 10-question test.
The checklist was
implemented in two phases,
which included a 2-week
observation period.
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TIDieR items

9 10 11
Modifications HOW WELL: HOW WELL:
(Planned) (Actual)

The management of central
venous catheters once they
are inserted did not change
during the study period, with
the exception of the change in
daily patient visits in the study
SICU to ask whether catheters
could be removed.

Following a pilot test, the
checklist was modified based

on feedback received.

Residents were informed that
a checklist was being used.
This strategy allowed nurses
to feel more comfortable
intervening if they observed a
violation, because they felt
that an expectation had been
set and as a result, they were
less likely to have an
uncomfortable encounter with
a physician and they could
stop the procedure if they saw
a violation of evidence-based

practice.

An example of actual
compliance with one of the five
interventions: “During the first
month, nursing completed the
checklist for 38 procedures:
eight (24%) for new central
venous access, 30 (79%) for
catheter exchanges over a
wire, and three (8%) were
emergent. A nursing
intervention was required in
32% (12/38) of central venous
catheter insertions” (p. 2017).

SICU, surgical ICU; QlI, quality improvement.
* Adapted from Berenholtz SM, et al.33?
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4.3.2 Completeness of reporting: QI technique.

The most frequently reported QI techniques (refer to Chapter 3, section 3.3.1 for
the distinction between QI techniques and quality interventions) reported in the
articles were audit and feedback (42), PDSA (28), Six Sigma (16), Continuous
Quality Improvement (CQI) (16), and Statistical Process Control (SPC) (10).

Assessed against the QI technique criteria, based on the Cochrane Effective
Practice and Organisation of Care (EPOC) review group’s data collection
checklist (Table 5), the most frequently complete items were naming the QI
technique (fully reported in 95 articles) and outcome measures (86). The most
common incomplete items were the description of missing data (not complete in
83 articles) and the provision of a primary outcome measure (missing in 90
articles) (Figure 4). This was followed by incomplete reporting of an explicit
prediction of change (missing in 78 articles) and data volume (e.g. length and
number of PDSA cycles) (74). Just over a third (38) of articles discussed

whether or not the results might be transferrable to another setting (Figure 4).

Figure 4 QI technique scores for 100 perioperative Ql papers
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4.3.3 Additional study features

Use of the SQUIRE Guidelines was reported in only one article.®3° Only two
articles — both in the area of orthopaedic surgery — reported patient and public
involvement. In the first of these, Robarts et al®33 interviewed patients to identify
research priorities and service needs and involved patients in a process
mapping exercise. In the second, Rycroft-Malone et al?*! collaborated with a
patient co-researcher throughout the conduct of the study. Six studies used
patient-reported outcomes in the form of non-validated visual analogue pain or
patient satisfaction scales.333:334,335336,337.338 Qne study reported adverse effects
of the QI intervention: in this case, nurses and junior doctors reported anxiety

about implementing the interventions.33?
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4.4 Discussion: Systematic review

This is the first systematic review assessing how well QI methods and quality
interventions are described across diverse settings (emergency and elective,
and primary and secondary care) in surgery. The methods were designed to
allow the review to extend beyond a presentation of raw outcome data, and also
to consider: What rationales are provided for the application of specific QI
strategies? How is QI defined? To what extent were patients involved? This
systematic review has been subjected to peer review and was published in
June 201628 (Appendix 11).

This systematic review has demonstrated that the reporting quality of the
perioperative QI literature is sub-optimal when measured against the TIDieR
checklist and a second QI method checklist. The reviews strengths include the
use of standardised data extraction tools and checklists, and achieving
consensus with a third reviewer to limit subjectivity in data analysis. Forming a
systematic review team which included both social scientists and clinicians also
ensured that messages could be developed which addressed gaps in current
understanding. In addition to these strengths, it is possible that there were some

limitations to this work.
4.4.1 Limitations of the systematic review

Limitations of the systematic review include problems with: the accurate
identification of the literature, the scoring of the results and the use of the
TIDieR checklist. Before each of these points is addressed, an opening
statement to defend the selection of the systematic review method itself will be

presented.
4.4.1.1 Justifying the choice of systematic review method

My initial review of the literature (Chapter 2) revealed that inadequacies in
reporting exist in the QI literature, such as poor reporting of missing data,
generalisability, the number and timing of PDSA cycles, allocation concealment,
unintended consequences of QI, cost and outcome data reporting. Yet, | could
not assume that what had been found in other sections of healthcare literature,

would be the same in perioperative QI research. Therefore, the question: “What
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Is the current standard of reporting of QI in the perioperative literature?” still

required an answer.

It could be argued that a systematic review ‘over-engineered’ the task of
answering this question, and that selecting a few key journals that frequently
publish perioperative QI studies could have been sufficient. | feared that this
option would be inadequate because deliberately selecting journals that are
known to publish QI work could have caused the selection of only the higher
scoring papers. The systematic review method involved exhaustively searching
all available literature, and removes the problem that some articles will be

selected at the expense of others which could create misleading results.
4.4.1.2 Finding the literature

The ability to ensure the accurate and complete identification of all available
literature is one of the most pressing concerns of all systematic reviewers, but
the article retrieval and selection process | chose does contain some flaws.
First, literature searching can be performed in many different ways. Booth et
al®3 argue that topic-based searches using typical databases, which is the
technique | chose, may not be the best approach for reviewers who wish to
explore complex interventions. Studies of complex interventions often require
the publication of more than one article, and Booth et al®3° proposed a
methodology to examine these articles in small ‘study clusters’ (p.1).33° | did not
deliberately use the cluster technique and it is possible that | did not identify all
articles within clusters, but my systematic review did identify some small
clusters using a traditional database searching approach. For example, Kreckler
et al'® provide extra detail about one of the seven interventions originally
presented in McCulloch et al.?68 Booth et al®3° also recommend using the cluster
technique to identify web-based resources and book chapters, but these
evidence sources were not of interest to me as | sought to identify the quality of

reporting of QI research published in healthcare journals.

Second, the selection of words and phrases for the search strategy was difficult.
The possible scope of QI literature is wide because the use of Medical Subject
Headings (MeSH) terms and keywords has been inconsistent? and there is a

general lack of consensus on how QI terminology should be applied.8® For
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example, the authors themselves used myriad terms, and some articles (which
met the criteria of QI) did not explicitly use the term ‘quality improvement' in

their titles or abstracts.

To design a search strategy specific enough to ensure that inappropriate
studies were correctly rejected, and sensitive enough to ensure the correct
capture of studies relating to QI in perioperative care, | adopted a number of
strategies. | conducted rigorous pre-reading of the literature, which allowed me
to identify and modify a QI search strategy which had previously been employed
by the Health Foundation. | used MeSH terms (which operate as part of the
National Library of Medicine's controlled vocabulary thesaurus) because
keyword searching only finds references where an exact word or phrase,
specified by me, appears in the title or abstract. MeSH terms therefore provide
some mitigation against the possibility that | may not have thought of all relevant
synonyms. | ensured the keywords that | did select were varied, and could
accommodate the myriad of terms | had seen in my pre-reading. The term “QI”
itself was not used because it reduced the specificity of the search by retrieving
a large number of articles relating to other topics such as ‘qi’ in traditional

Chinese medicine.

Another strategy to ensure the comprehensive retrieval of all available literature
was the use of multiple databases. This is helpful because while both MEDLINE
and PubMed are both linked to the National Library of Medicine journal citation
database, journals found in PubMed may not be selected for MEDLINE (and
vice versa). Also, there can be a delay of some months between records being
indexed in MEDLINE and in the Cochrane Central Register of Controlled Trials
(CENTRAL), since CENTRAL is only updated quarterly. Articles from the journal
BMJ Quality Improvement Reports were not included in the main review, though
they were used during a training exercise. This decision was justified because
this journal was not PubMed indexed at the time of writing. Also, this journal is
different from all of the other included journals because it gives authors a

template to guide their QI writing.

Third, it was hard to answer the vexing question of what types of interventions

should be described as QI interventions (see Chapter 3, section 3.3.1) in order
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to understand which articles should be selected and which should not. There
are many articles on checklists, protocols, pathways and electronic handover
that could have been included as QI research in surgery. For example, 33
articles were identified by Treadwell which evaluated four different surgical
safety checklists, but not all of these were included because | created a firm set
of criteria to explain what would count as a ‘Ql article’. To do this | modified a
taxonomy by Shojania et al,?%3 to distinguish between what | term quality
interventions and QI techniques (section 3.3.1). The distinction between quality
interventions and QI techniques is by no means consensual in the literature and
Shojania et al?>3 had not specified that QI interventions should always be
combined with QI techniques to be counted as a QI strategy. However, | was
confident that the original taxonomy of nine interventions had been developed
based on appropriate and comprehensive methodology?>3 and applied
successfully in previous literature.? | was satisfied that my modified version of
this taxonomy could be used consistently by both me and my second reviewer

to retrieve relevant literature because | conducted pilot tests.

The pilot tests | conducted allowed me to adjust the search strategy to ensure
that a known selection of perioperative QI articles was captured. These articles
were obtained by searching the reference lists of previously published
systematic reviews. Taking the example of Nicolay et al,® of their 34 included
papers, | included 23 because two articles used a paediatric population, and
nine were published before my cut-off date of 2000. During this process |
identified some articles (for example, Burkitt et al)3*° which were not included in
a previous systematic review by Levy et al.” Their own inclusion and exclusion
criteria may equip them with good reasons for excluding them, which
demonstrates there may be many different yet justifiable methods of selecting
QI literature. During pilot tests, the search strategy was adapted, but some
articles may still have been missed, especially those published most recently.
For example, it is possible that my search may not have captured all studies
stimulated by the recent Improving Trauma Care Act in the US3*! or the UK’s

emergency and urgent care review.%®

Finally, it is possible that | may have been prone to over selecting articles with

positive results, or perhaps, in this case, articles which contained better
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descriptions of interventions. The possible problem of selection bias was
mitigated by using more than one reviewer. The exclusion of three articles
written in language other than English and of unpublished reports may have
also introduced some bias**? but this would have greater importance if the
review had intended to estimate the size of the interventions’ effect rather than
describing their content. It does mean that | can only comment with confidence

on reporting standards in the English-language perioperative literature.

It is a difficult balance for the systematic reviewer to obtain enough papers to
ensure that nothing is missed while also reducing ‘noise’ to ensure the project is
manageable. More than 16,000 papers were identified, indicating that my
search strategy had low sensitivity and specificity and this had to be resolved by
detailed review. It is likely that problems in search strategy design were related
to lack of consensus on how QI terminology should be applied.'® The fact that
only 100 papers published over a 15 year time period met my criteria might
seem surprising, but a stringent set of inclusion criteria was necessary to
prevent the inclusion of a vast number of articles about ERAS pathways and
checklists which were not QI as we had defined it. The volume of literature
obtained seems reasonable given that Nicolay et al’s review of a similar field
identified 34 surgical QI articles in 2011.

| propose that despite the limitations, the strategies | employed to aid selection
of the literature enabled a good compromise between robustness and

pragmatism to decrease the likelihood that articles would be missed.
4.4.1.3 Imprecise scoring

The scoring of the QI methods and interventions may have been imperfect. |
reported that 90 of the included articles failed to report a primary outcome
measure and 78 of articles failed to report an explicit description of a prediction
of change. Yet it may not have been appropriate to report them in the first place
because papers with a pre-post design do not usually intend to test a causal
relationship between the quality intervention and the outcome of interest. Thus,
rather than deeming these items to be missing, the absence of certain reporting
features could be used to shape a view of what QI research is. Overly negative

scoring of the QI intervention may also have occurred. For example, authors
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may not report on modifications if the intervention was never intended to be
modified, but it would seem unusual for a QI study not to involve modification of
some kind because interventions are often changed in response to iterative
cycles of measurement.? Likewise, very positive reporting could have occurred
in relation to this same feature because authors may have fully documented the
modification of one element of the intervention, when other features were also
changed. This would mean the item was scored as ‘fully reported’ when, in fact,
other modifications went unreported. | did not contact authors to identify missing
aspects of intervention reporting, and the papers were scored as seen. Finally,
the task of allocating a reporting item to be ‘fully reported’ or ‘not fully reported’
could be regarded as very subjective.®*® However, this categorisation was
reliable when subjected to pilot testing between two reviewers (see Chapter 3,
section 3.3.4).

Deficiencies in the reporting of QI may have been underestimated because 83
potentially relevant papers were not included. These 83 papers were all
excluded after careful consideration of ‘what counts as QI’ and this involved the
use of our taxonomy, wide reading, and collaboration with experts. Some of
these 83 articles self-identified as involving QI, but they were excluded because
they were most aligned with a human factors (HF) approach. The excluded
paper by Catchpole et al*** is a good example of this. Conversely, Smith et al34°
was provisionally excluded, but was subsequently included after an e-malil

discussion with an expert in the field to clarify the nature of the study:

“This paper does not appear to me to be human factors related. First, it is
fundamentally about improving efficiency, not human work or
performance. In HF we focus on individuals to do their work better,
leading to better performance. This is because HF is fundamentally
seeking to make system changes based on human centered thinking.
Second, the techniques that were used were not ones traditionally taught
and used in HF, such as a task analysis. Third, no-one claiming human
factors expertise (or related expertise such as cognitive science) was

involved in the project” (e-mail from a Human Factors expert).
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4.4.1.4 Use of the TIDieR checklist

This systematic review covers the period 2000-2014, and the TIDieR guideline
was published in 2014. It is therefore arguably unsurprising that compliance is
limited, because the authors of the articles included in this systematic review
could not be expected to use TIDieR as a specific checklist. However, this
systematic review was not intended to evaluate compliance with or ‘adherence
to’ the TIDieR items per se. Instead, TIDieR was selected because after review
of the literature (Chapter 2, sections 2.1 and 2.2), | deemed TIDieR to be the
most appropriate tool to establish the current state of reporting. While the
authors did not know the specific TIDieR headings, it is reasonable to expect
that their attempts to describe their interventions might fit broadly around them,
because intervention description has been for many years “a major research
activity” (p.2).1%°

4.4.2 Explanation of the review findings

The three most frequently incomplete aspects of reporting were: the materials
needed to implement the intervention; any modifications applied to the
intervention; and how well the intervention was actually delivered according to
how it was planned. For the QI method, missing data and a named primary
outcome were the most frequently incompletely reported items. These data
suggest that authors find it difficult to provide a full account of their QI
intervention and technique. Full descriptions are important to determine whether
an intervention can be used to deliver a positive effect to benefit patients in a
new setting, and how resources should be allocated to achieve this.13810 The
poor quality reporting of QI studies is therefore likely to lead to frustration for
interested readers who may wish to replicate a QI intervention in a new setting.
Incomplete reporting can also be implicated in the problem of research waste
because studies that are not fully reported can necessitate additional or futile
research that would not be required if the full findings were known. The drive to
improve reporting and to reduce waste has gathered some momentum in QI
and in perioperative care with the publication of reporting guidelines and
taxonomies, and initiatives to reduce waste (see Chapter 2, sections 2.2 and

2.5.4), and this review supports the need for such initiatives.
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Complete reporting is necessary to ascertain whether an intervention can be
replicated, but it has another equally important function, to inform decisions
about whether an intervention should be replicated.®2 When the results of QI
studies are compelling and interesting, interventions must be reported in a way
that allows recognition of all of their strengths and weaknesses. This involves
ensuring any notable caveats are reported, and it was particularly disappointing
that | found only one study reporting adverse effects resulting from applying the
Ql intervention. A QI article should also fully report all the information required
to judge how much the intervention might contribute towards changing practice
for the better across many settings, and this requires an understanding of how

the study was designed.

Nine articles321:322:323,324,325,326,327,328,329 did not resemble true cohort studies,
because they were not observational (they deliberately introduced interventions
aimed at change).34¢ Many other articles (65) did not explicitly identify the
design used and this required me to work closely with an epidemiologist to
categorise each study. This was challenging, because | learned how each study
type should be defined by reading published literature, which itself suffers from
frequent incorrect categorisation of study.®*’ | also faced the problem that
conventional descriptors, derived from epidemiological study designs, may not
be optimally suited to use of some QI techniques. For example, | allocated ten
SPC studies to an ‘uncontrolled before and after’ study design group, but SPC
requires the selection of a number of different cases at multiple time points for
analysis,3*8 which could also be described as a time series. However, the SPC
work included in this systematic review did not analyse secular trends, which
time series require.3*93% |nstead, the studies collected data before and after an
intervention, with the ‘before’ acting as the historical control. Therefore, |
categorised the SPC studies as ‘before and after’ discontinuous series without a

contemporaneous control.

The appropriateness of imposing a study design label upon 65 studies which
did not explicitly describe one could be debated. | decided that an explicit
description of a study’s design is helpful so that the nature of the claims the
study makes about generalisability and internal validity can be better

understood.'’ A clear depiction of aspects of study design—such as whether
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an intervention it had a historical or population control, and whether it
implemented an intervention deliberately or whether it was already occurring—
could also translate into better reporting of intervention features such as the
‘when and how much’ TIDieR item, which describes the dosage and timing of
the intervention delivery.®3 Consistent application of study design terminology
could therefore be helpful to QI reporting in the future.

A before-and-after design with a historical control was used in 85/100 included
studies. Recent systematic reviews evaluating the effect of QI have focused on
studies with a population based control such as an experimental design?3°1352
and this has been encouraged by the EPOC review group.*®? If judged by the
standards of traditional epidemiology, the before-and-after (sometimes known
as pre-post) has weaknesses in controlling for bias and in making causal
inferences. Yet, pre-post studies serve a legitimate purpose and they can allow
QI researchers to explore interventions in single settings. Noticing how QI
studies are presented in the literature allowed me to reflect upon a key
difference between QI research and traditional research — that QI work often
sets out to secure change in a specific environment, in contrast to traditional
research where the primary purpose is to test a hypothesis and generate new

knowledge.2°

In the course of the systematic review, disagreements arose among the
reviewing team members about which articles to select due to disagreements
related to broad definitions of Q1?6 and QI terminology?* (Chapter 3, section
3.3.1). Explaining how we formed a consensus on the literature selection
process could allow this systematic review method to be reproduced by other
researchers who wish to reduce variability in the design and conduct of
systematic review in the field of QI. In addition to facilitating replication, the
account provided in section 3.3.1 also draws attention to the issue that
heterogeneity in how QI reported is problematic for systematic reviewers.
Reducing heterogeneity could ease tasks undertaken by systematic reviewers
at each stage in the review process. First, heterogeneity can make it hard to
capture all relevant literature,?41°7:198 and if a reviewer is not able to be fully
exhaustive, less reliable estimates of the effectiveness of QI interventions may

be produced.!!” Second, heterogeneity in reporting could make it difficult for
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reviewers to understand how similar QI interventions are, in order to pool data

and compare interventions to generate a helpful summary of results. 17119

Acknowledging the challenges we faced helped me to design an interview study
in which | could explore problems with the participants, with some
understanding of their point of view. For example, the systematic review was at
times difficult because | had never received any formal training in QI as a
physiotherapist working full time in the NHS. This led me to consider that
members of surgical teams may also experience a lack of training on how a QI
study should be constructed, which could translate into reporting difficulties.
This systematic review, and the interview study which developed from it, may
therefore serve to improve recognition of reporting difficulties, and this is a

helpful stimulus for debate about how to move the field forwards.
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5 DEFINING QI AND FINDING A SCIENTIFIC FRAME FOR
REPORTING

5.1 Introduction to the findings chapters for the qualitative work

The objective of the qualitative study was to explore the question: “Why is the
reporting of QI in perioperative care so hard?” The interviews involved asking
the participants to describe the reasons why reporting QI interventions and QI
techniques in the perioperative QI literature can be difficult and to consider what
counts as a QI intervention. The qualitative study also aimed to inform wider

debate about how QI reporting would be best supported.

The findings of the qualitative work will be presented in four chapters. These
chapters will summarise the themes which emerged from the interviews with
participants about what they see as the reasons for difficulties in reporting QI.

The themes | derived are as follows:

1. Defining QI and finding a scientific frame for reporting (Chapter 5):
This theme outlines participants’ views on inconsistent and complicated
use of terminology and their conflicting views on whether or not QI
should be regarded as a science. Problematic terminology and a lack of
clarity about how to report QI in a scientific manner indicates that QI is a
young field which has not yet become fully established. This section
outlines why these issues are a barrier to complete reporting.

2. Influences on reporting (Chapter 6): This theme is about the influence
of journals and healthcare organisations on enabling or inhibiting
reporting in Ql. Some features of organisations can cause tensions for
authors who want to report their work in a manner which is sympathetic
to the emerging field of QI, yet also sympathetic to the requirements of
conventional medical publishing.

3. The problem of how to report context (Chapter 7): This theme is
about why the contextual features of QI research (such as leadership,
buy-in, culture, teamwork, resources and environment) can be difficult to
report. The participants identified pragmatic solutions to improve
reporting of context which could be applied to current practice, and

aspirational solutions which would need further development.
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4. Ql authors and their audience (Chapter 8): This chapter will present
the data from the author checking exercise. This exercise involved
asking the participants how they would replicate an intervention
described in a perioperative QI article. The article’s authors then
explained whether their own recollection of the intervention matched the

participants’ understanding.

To aid the explanation of why reporting is hard, a series of sub-themes were
generated. Assigning these sub-themes was not always easy because some
(such as word count) could often be related to more than one theme. Thus, data
were categorised in the sections that seemed most appropriate for ease of
reading: word count, for example, was placed under the theme of context.
Throughout the findings chapters the readers’ attention is drawn to the links

between themes to show how they connect together.

The presentation of the findings begins with an account of the sample size
(including recruitment rate and reasons for withdrawal) and the participants’

characteristics.

5.2 Sample size
During the participant identification process 73 potential participants were

assessed as eligible and they were all invited to take part.

Forty-six agreed to participate in the study and were sent a link to book an
appointment. Four did not book an appointment: one person explained that time
pressure prevented participation, and three withdrew by providing no further
contact. The remaining 42 participants all participated in a telephone interview.
The Gantt chart (Appendix 10) reports all of the phases of the study including

screening and enrolment.

Nine individuals declined, giving the following reasons: not enough surgical
experience (6); not enough QI experience (2); and not enough time (1). The

remaining 18 individuals did not respond to the invitation e-mail.
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5.3 Participant characteristics

The 42 participants were not equally divided between the three recruitment
groups, but a reasonable allocation to each group was attained. There were 12
‘Ql consumers’, 15 ‘Ql authors’, and 15 ‘Ql gatekeepers.” The gatekeeper
category contained two sub-groups: journal editors (11) and ‘influencers’
(authors of reporting guidelines) (4). The participants worked in varied
geographical locations including England (24), the United States (US) (11),
Germany (1), Canada (3), Australia (2) and The Netherlands (1). In the US
participants were spread across six states, and in England across seven
counties. The participants’ professional backgrounds included clinicians (28),

academics (13) and a healthcare manager (1).

Clinicians included: surgeons (13), anaesthetists and intensivists (6), internal
medicine doctors (4), nurses (2), a radiologist (1), a physiotherapist (1), and a
cardiologist (1). Surgeons specialised in upper and lower gastrointestinal (GI)
(7), vascular (1), ear nose and throat (1), orthopaedics (1), cardiothoracic (2),
and transplant (1). The most common sub-speciality was upper Gl, representing
four of the 13 surgeons. The intensivists (critical care doctors) in this study
started their training as anaesthetists so the two specialties are represented

under the umbrella term ‘anaesthetists.’

Eleven participants held editorial roles currently, or within the past 24 months.
These roles included: editors in chief (2), associate editors (7), deputy editors
(1) and assistant editors (1). They worked for six different journals which publish
QI work: BMJ Quality and Safety, Implementation Science, International Journal
for Quality in Healthcare, Journal of Hospital Infection, British Journal of
Anaesthesia, and Journal of Perioperative Care and Operating Room

Management.

Table 10 shows the numbers of QI consumers, QI authors and QI gatekeepers

grouped by professional category.
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Table 10 Participants by professional category and recruitment group

Professional group Consumer | Author | Gatekeeper | Sum of each row
Surgeon 5 5 3 13
Anaesthetist 3 2 1 6
Internal medicine 1 1 2 4
Nurse 2 2
Radiologist 1 1
Physiotherapist 1 1
Cardiologist 1 1
Academic 4 9 13
Healthcare manager 1 1
Sum of each column 12 15 15

Throughout the findings chapters for the qualitative work, the participants are
labelled according to their allocation to each recruitment group (author,

consumer, editor or influencer) and to their professional role (surgeon, nurse,
academic etc). Thus, a surgeon who is also an editor will be referred to in the

text as Surgeon-Editor.

While participants were grouped according to their predominant professional
role, there was some overlap between categories. Some participants had
parallel historical interests, defined as experience of working in another role
more than two years ago. For example, four of the 13 academics had previously
worked as clinicians (as nurses, occupational therapists and doctors), but they
were not, for purposes of this study, classified as clinicians because they had
not been clinically active within the last 24 months. Some participants had
current parallel interests. For example, QI authors also mentioned a need to
‘consume’ the QI writing of others. While the varied experiences of individuals
within each group could threaten between-group comparisons, complete
standardisation was not desirable for this study. The participants do not exist in

a vacuum, and their varied Ql-related activities added depth to the data.
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5.4 Defining QI and finding a scientific frame for reporting

Participants characterised QI as a youthful scientific field which does not yet
have a firmly established definition and finding the right frame for the scientific
reporting of QI has been difficult. Participants explained why these difficulties
translate into making reporting hard. This chapter will be presented in three

parts.

First, the problem that the language and vocabulary of QI is not fully developed

yet will be presented:
“There’s a lot of inconsistent terminology.” (Academic-Author 01)

Researchers depend upon a common language and terminology to develop and
relay written scientific ideas to others.3> Language is made up of words and
terms and it provides a means through which others can understand a subject.
Terms are technical words which may deviate from the meaning they have in
everyday language. Participants raised the problem that QI authors can use
many different terms for the same concept, and, even when terminology is
consistent, the same word can be interpreted in different ways by different

people, including the use of the term ‘quality improvement’ itself.

Second, problems with vocabulary may be the symptom of a much more
fundamental issue, that there is poor agreement among QI stakeholders on
what QI is and whether it should be regarded as ‘scientific’ or not. This can

explain why it can be hard to define what makes QI research, research.

Third, the absence of a consensus on how QI is understood translates into
many difficulties in describing QI interventions in a scientific manner in the
literature. It has been difficult to find the right scientific frame for QI reporting
which can adequately describe complexity, rationale, materials, fidelity,

outcomes and active ingredients.

5.5 The vocabulary of QI

Participants found it difficult to explain what QI actually is. They struggled to
define what characterises QI as a separate field of science, with little evidence
of full consensus across participants. They described a set of terminology that

can be regarded as specific to QI, but may be problematic because different
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people can understand the same terms (such as Lean) in different ways.
Likewise, different terms (such as PDSA and Plan-Do-Check-Act (PDCA)) can
refer to the same activity. Participants clearly explained why problems in the

vocabulary of QI should be overcome.
5.5.1 What is quality improvement?

Perhaps the first and most important phrase is that of quality improvement itself.
All participants were asked: ‘What does the phrase “quality improvement” mean
to you?’ (Interview schedule: Appendix 4) and they responded by indicating the

diversity of meanings attributed to it:
“QI means different things to different people” (Academic-Author 54).

When describing quality improvement, participants used words such as ‘fast’
(Surgeon-Consumer 07, Academic-Editor 56, Surgeon-Author 66); ‘cyclical’
(Surgeon-Author 26, Surgeon-Consumer 29, Physician-Author 30) and
‘systematic’ (Academic-Author 09, Nurse-Consumer 10, Physician-Author 30,

Anaesthetist-Consumer 45, Academic-Editor 51, Surgeon-Author 66).

Each participant explained their understanding of the phrase ‘quality
improvement’ by selecting different combinations of words and this can be

problematic.

“Well articles are words and words have several meanings. Words are
gathered in a phrase and also that phrase has several meanings. If you
give the same phrase to ten different people and ask them what they have
understood from that phrase, you get ten different stories.” (Physician-
Editor 65)

Participants across all three recruitment groups drew parallels between QI and
other types of evaluation. Six consumers, five authors and six gatekeepers
suggested that Ql was ‘similar to’ audit (10), change management (1), human

factors (1) and implementation science (5).

“People who classify themselves as human factors experts, some of

them agree that what they are doing is extremely similar to what is
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described as quality improvement, but others say it is fundamentally
different.” (Surgeon-Author 66)

Of these 17 individuals, four pointed to the overlap between these fields, but
they also provided a clear explanation as to what sets them apart. For example,
two editors (Academic-Editor 13, Academic-Editor 56) explained the difference
between implementation science and QI, but suggested that understanding how
terms like ‘implementation’ should be used is difficult for students and more

established academic staff.

“When we see QI studies, often the biggest issue is that it isn't at all
clear what is being implemented . . .it may be a locally home grown
solution that seems like a good idea to the people who are doing it . . .
and that is a key distinguishing feature between implementation research
and quality improvement science — . . . people are learning this in a very
ad-hoc way . . . it’s not a stable clearly codified set of information for

people to absorb and that’s unfortunate.” (Academic-Editor 56)

Four QI editors (Academic-Editor 56, Academic-Editor 13, Physician-Editor 53,
Academic-Editor 49) suggested that the problem of heterogeneous terminology
and a lack of consensus about how QI should be defined, carries with it the risk
that QI work will become spread among a variety of journal types because
authors adopt a “scattershot approach” (Academic-Editor 56) to submitting

articles for publication.

The views of the participants in this study demonstrated no clear consensus
about whether the use of a QI method should be used to define QI. Eight
participants, with a mixture of roles across author, consumer and gatekeeper
groups, defined QI as having a “certain terminology, terms and methods”
(Academic-Editor 13). Participants named this group of methodologies
(including Lean, Six Sigma, PDSA, Audit and Feedback, SPC, Statistical Quality
Control, TQM, and Continuous Quality Management (CQM)) as “improvement

structures or strategies” (Physiotherapist-Author 05) which are used specifically

in Ql:
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“Commonly you will use a quality improvement method, whether that’s
Lean, PDSA, six Sigma, total quality management, as a method to help
you understand the problem that you’re trying to improve.”
(Physiotherapist-Author 05)

These methods (or QI techniques as | termed them in Chapter 3), are strongly
associated with the use of methods which originated in manufacturing
industry®3%4 and they each employ a pre-defined set of steps which aims to

generate measurable improvements in outcome.%3

Conversely, three participants (all QI gatekeepers) reported that the meaning of
the phrase ‘quality improvement’ should not be associated with QI methods.
This view is also reflected in the literature, where some authors have
acknowledged that QI can include a range of initiatives which do not depend on

established techniques adapted from industry.°

“What | am not meaning [by my definition of QI] is a narrow range of
quality improvement techniques which have been introduced to

healthcare from the manufacturing industry.” (Academic-Influencer 21)

Participants (11) directly stipulated that QI can be defined by whether it is
capable of developing new knowledge and most of them reported that QI could

not generate completely new knowledge:

“Once you know that something can work somewhere and then you're
trying to get it to work consistently in a routine practice, in clinical
research they call that effectiveness as opposed to efficacy, then you're
sort of starting to come into quality improvement territory.” (Physician-
Editor 53)

Some (4) explained that it can be easier and more common for QI to build upon
existing knowledge, but did not want to commit to defining QI as being unable to

generate new knowledge:

“l think evaluation of quality improvement can be seen as research but |

think quality improvement in itself is not...l was going to say it is not
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about generating new knowledge, but maybe it is...” (Academic-Editor
62)

All 42 participants highlighted that QI is a complex concept. The wide range of
definitions they provided supports the notion that there is no single accepted

definition of QI.18

All participants were asked: ‘When is an intervention a ‘QlI’ intervention?’ to
establish whether certain types of intervention can be associated with QI
programmes. Participants generally felt that the breadth of intervention types in
quality improvement is vast. Many of them (20) questioned whether a surgical
intervention such as a type of incision or care pathway could be classed as a QI
intervention (or quality intervention as | described in Chapter 3). Seven of this
group of 20 participants felt that any intervention that improved quality was a QI

intervention, even a clinical treatment:
ELJ: “A type of surgical approach, for example?”
Participant: “Sure, that is quality improvement.”
ELJ: “Okay. Why is that?”

Participant: “If you have established that the new technique is better
and has improved outcomes, by definition you are
improving quality so yes | would deem that quality
improvement.” (Surgeon-Author 58)

Of the seven patrticipants who reported that a clinical intervention can count as
a Ql intervention, three clinicians, based in the US, Canada and the UK, drew
parallels between Enhanced Recovery After Surgery (ERAS) and QI. As
described in Chapter 2, ERAS pathways combine multiple elements (such as
early mobilisation and carbohydrate loading), to achieve an overall effect
(reducing length of stay) which improves an existing clinical process
(perioperative care).220.221,222,223224 Pgrticipants said that the structure of ERAS
and QI interventions are similar because they use existing knowledge to
combine multiple elements into one intervention to achieve an improved

outcome. A fourth clinician described the use of machine perfusion to pump
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livers as a QI intervention (Surgeon-Consumer 33). The remaining three
members of this group were academics and journal editors, and rather than

giving a clinical example, they shared the view that:

“It’s unlikely that you intervene to deteriorate a process, so in a way, all
interventions [including clinical interventions] are improvement

interventions.” (Academic-Editor 49)

Thirteen participants disagreed, stating that the type of incision and ERAS are
‘clinical’ interventions, and that clinical interventions and QI interventions are not

the same thing.

“Clinical interventions are those that involve changes in clinical
treatment. So introduction of a new drug typically wouldn’t be considered
quality improvement. .... if you’re comparing laparoscopic versus robotic
surgery to see if it improves outcomes, that wouldn’t necessarily be

considered quality improvement.” (Academic-Editor 13)

Participants who were clinicians also explained that QI interventions are not the

same as clinical interventions, reporting that:

“Rather than a clinical intervention, or specific clinical skills, anything that
affects the way that a clinical intervention is delivered can potentially be a

quality improvement intervention.” (Nurse-Consumer 10)

Examples of what counts as a ‘non-clinical’ Ql intervention included: simulated
learning (Surgeon-Editor 28, Nurse-Consumer 10), which they described as a
bespoke type of patient safety training, and interventions which focus on

changing a system:

“Ql involves practical, pragmatic intervention, as in taking a system and
trying to make the system better than it was yesterday.” (Anaesthetist-

Consumer 69)

Some tentative patterns can be seen within this data. Of the 13 participants who
said that clinical interventions and QI interventions are not the same thing,
seven were not clinicians (editors), but six were clinical staff. Clinical staff felt

that quality interventions can include some clinical activities such as simulation.
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Conversely, the editors who were not clinicians (7) expressed a clear
preference that clinical activities should not be classified as quality interventions

at all.

Two editors and one author suggested that the question of whether an
intervention is a quality intervention or not, may not be an important question at

all:

“l think sometimes that can be a semantic thing, | mean, there’s definitely
some grey zones - but I'm not sure what you're trying to get at with this

actually.” (Physician-Editor 53)
5.5.2 The terminology of QI

There are many terms which can be used to describe QI techniques and quality
interventions (defined in Chapter 3 section 3.3.1), and this has long been
acknowledged and debated in the literature.?#12% Thirty participants in this study
were concerned that QI terminology is fluid, changing between individuals and
over time, and the meaning of specific words can be understood in different

ways:

“Then there’s the problem of specific words that people understand
differently or don’t understand in some sense at all.” (Academic-

Influencer 64)

Participants raised the problem that different people can denote different
meanings from the same words, such as Lean, PDSA and complex intervention.
They used the word “loaded” (Academic-Author 01) to indicate that there may
be different types of Lean, PDSA or complexity:

“The term ‘Lean’ is widely misused and used in different ways, by lots of
different people, so the word doesn’t necessarily have specific meanings
to the reader.” (Anaesthetist-Author 47)

Participants said that it is important to overcome the difficulties associated with
terminology because the inconsistent use of terminology can hamper a writer's
ability to convey a clear message to their reader, which exacerbates the

problem of poor reporting:

121



“We need a fairly standardised set of terminology that is used around
reporting and discussing and implementing QI. We need to use the
same words all the time. So set words that | do recognise include —
Plan-Do-Study-Act — but in this place it’s called the Plan-Do-Check-Act.
Now, if we want to call it Plan-Do-Check-Act, that’s fine. | don’t mind, but

let’s call it one or the other.” (Anaesthetist-Author 47)

Some clinicians expressed a preference for Plan-Do-Study-Act (PDSA), and the
terms PDSA and ‘Plan-Do-Study-Act’ were used more frequently (on 96
occasions during speech) than PDCA and ‘Plan-Do-Check-Act’ (used on 17
occasions during speech) during their talk about QI. Participants also described
‘quality improvement’ and ‘improvement science’ as synonyms for each other.
They recognised that terminology can change over time. For example, a track
and trigger chart has now changed its name to MEWS, which one clinician

explained:

“If you are at all familiar with general hospital process in the UK and
you've got more than five years’ clinical experience, you’ll remember
what a track and trigger chart was. It’s now called a MEWS chart.”
(Surgeon-Author 66)

Participants explained that the problem that terminology changes over time in a
field which is still emerging and quite new, brings with it the conundrum that
young or new researchers may not be familiar with terms used by their more
experienced colleagues. This can contribute towards difficulties in
understanding written reports. Likewise, in QI terminology can change over time

as the field becomes influenced by other academic disciplines:

“Many of the concepts that we have badged as new and novel in
improvement science, have actually been established - there are already

methods for dealing with context, for example.” (Academic-Author 48)

Participants in this study recognised that QI writing requires the use of terms
which overlap with other scientific fields including: behaviour/behavioural
sciences (17), sociology/social science (12), Toyota/industry/engineering (12),

and human factors (1):
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“There is so much that goes into this in terms of organisational behaviour

and sociology and all the rest of it.” (Academic-Author 09)

Participants did not recall being taught the language of the social sciences and
they emphasised that they were more familiar with applying a conventional
medical scientific template to their reporting. Two stated that the terminology in

the social sciences is:
“Complicated” and “Confusing” (Anaesthetist-Editor 17)

“Baffling,” “social science-esque,” and “Quite boring because they have a
combination of words that | don't understand” (Anaesthetist-Consumer
69).

This data indicates that QI is stuck between different fields and it has not
established itself fully as an independent scientific field. Authors struggle to
satisfy many competing priorities, for example, adequately reporting issues
related to “organisational behaviour and sociology” (Academic-Author 09), while
also satisfying the requirements of conventional medical reporting, which some
participants were more familiar with. This conflict can complicate reporting first,
because QI authors may be forced to conform to the writing style of one field or

another.

“There is a tendency amongst the social scientists to over-interpret and
use elaborate writing styles which is the opposite of what we try to

encourage in scientific medical writing.” (Anaesthetist-Editor 17)

Second, familiarity with a conventional medical scientific template meant that
some participants were less likely to seek out and learn from existing QI

research because they find it hard to read.

Fear of the terminology of an emerging field which is new or different could then
translate into reporting difficulties because it hampers the ability of new QI
researchers to learn more about what the science of QI looks like, and how it
differs from conventional medical reporting. Editors noticed that terminology
used in QI is separate from the language used in traditional scientific medical

writing, and some of them recognised that new “mental models” (Academic-

123



Editor 60) might be helpful for authors to learn how to recognise QI as a
separate field of science and that certain terms should not be expected at the
expense of others. For example, some terms, such as ‘p-value’, should not be

valued more highly than intervention rationale:

“Jeez, we see a lot of stuff where as soon as they get their P value, that’s
the end of the road.” (Surgeon-Editor 16)

While the terminology of overlapping scientific fields was isolated as a specific
problem, participants also discussed terminology used in QI more generally.

They described terminology used in QI as:
“Jargon” (Anaesthetist-Consumer 37, Anaesthetist-Author 47)

“A written syntax that is quite difficult to understand” (Anaesthetist-Editor
17)

“Academic speak” (Academic-Influencer 21).

Participants also explained why jargon is used, helping to explain why problems
with terminology have persisted. For example, one participant suggested that
terminology is sometimes imposed by peer reviewers (Surgeon-Author 66).
Another reported that complicated terminology can be linked to a wish to

elevate one’s status:

“There’s a tendency in all types of science to make it seem more
important and special by using inaccessible language, and, actually, it

puts people off, there’s a pomposity about it.” (Anaesthetist-Author 47)

Participants were frustrated by confusing terminology and definitions of QI.
Authors wanted to create clarity about what QI is, because they wanted their QI

audience to feel good, rather than confused, alienated or ‘talked down to.’

“When | write my papers, | think, ‘well, how would | like the people
reading them to feel?’ and | think of a good experience of reading that
I've had.” (Anaesthetist-Author 47)

Participants also wanted to resolve the problem of terminology to ease

communication between QI specialists and non-QI specialists such as lay
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people, economists, and implementation scientists; to ease the precision with
which QI articles are understood and how they are distinguished from articles
published in related scientific disciplines and to reduce the amount of time it

takes to clarify the meaning of words which are poorly understood.

“‘Safety relevant care processes’— | was like ‘gosh what does that
mean?’ Then you have to go and hunt through to see what those things

are.” (Nurse-Consumer 38)

This, in turn, may ease the “scattershot approach” (Academic-Editor 56) that QI
authors sometimes take when submitting manuscripts for publication, because
editors may be more likely to receive articles written with terminology which is

appropriate for their journal.

It has long been recognised that providing straightforward engaging writing
which includes consistent terminology is essential for adequate dissemination
and utility of literature.®%® Participants aspired to achieve straightforward and
engaging writing in QI and the four authors of reporting guidelines (who have
been referred to in this thesis as ‘influencers’) explained that work to tackle

problems with inconsistent terminology has begun:

“There’s the problem of specific words that people understand differently
or don’t understand at all. An important early task in the process of getting
the new [anonymised] guidelines to work better was to make sure that
everybody understood what the hell everybody else was talking about.”
(Academic-Influencer 64)

5.6 Qlreports and QI research

During discussions about the definition of QI, participants suggested that QI
reporting can be distinguished into two types: the reporting of QI projects and
the reporting of QI research. Participants emphasised that whether QI work is
written up as a report or as research, it should be written in a ‘scientific fashion’
which can be understood by everyone.

“I think people who report it [QI], in order for it to be useful, they really

need to look at it as a science.” (Surgeon-Editor 16)
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Participants stated that QI projects which are reported as ‘Ql reports’ tend to be
“real-world” (Surgeon-Author 66), a “’science project” (Surgeon-Editor 16),
‘practical and operational” (Academic-Author 48) and a “halfway house”
(Academic-Influencer 21). Many participants (10) defined QI as being part of
their everyday world, and that Ql is a ‘rebranding’ of something they were doing
anyway as part of their commitment to good practice. These participants also
raised the issue that the distinction between QI projects (which are reported as
QI reports) and QI research can be blurry because there is a bridge between
academia (research) and local improvement efforts, rather than a wall which
separates the two:

“My job was created to act as a bridge between academic interests and
the practical activities linked to improvement science.” (Academic-Author
48)

Three participants (Academic-Editor 49, Physician-Author 30 and Academic-
Editor 62) suggested that it might not be necessary to distinguish QI reports
from QI research, because the purpose and presentation style of QI and QI

research can be very similar.

“l don’t see a distinction in these two types of communication strategies.
If you study quality improvement, you write your report on it, and then
you write a scientific paper. It’s the same thing. A quality improvement
report and a research paper could have exactly the same purpose — to
describe the context factors, to assess the scalability of an intervention. |
don’t think there’s a distinction of what a quality-improvement report is
and what a quality-improvement research paper is.” (Academic-Editor
49)

The majority of participants distinguished QI reports as separate and distinct
from research, but they did not reach full consensus on exactly what makes QI
research, research. Participants used: the type of journal the QI work was
published in, the use of narrative data in QI, how QI data can be evaluated,
which includes generalisability (assessment of external validity) and the
management of bias (assessment of internal validity), 3°¢ and ethical approval,

as parameters for deciding whether the work was research or not.
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5.6.1 Type of journal

Six participants distinguished QI reports from QI research by referring to the
journal BMJ Quality Improvement Reports. Reporting in this journal can be done
with “more latitude fo be more descriptive” (Nurse-Consumer 10), it tends to be
“very routine,” (Physician-Editor 53), and it can be regarded as a “Ql magazine”
(Anaesthetist-Consumer 45), which gives authors a good chance of getting
published (Physician-Editor 53, Physician-Author 30). Conversely, participants
used examples such as The Lancet to describe research reporting in a
‘traditional’ journal, stating that for publication here, the work would need to
have “something novel about it” (Physician-Editor 53) and would need to be

written concisely because:

“Traditional journals may prevent you from explaining things in as much

detail as you would like.” (Nurse-Consumer 10)
5.6.2 The use of narrative data in QI

“In the nature of quality improvement, there is a desire to be creative.”
(Academic-Editor 56)

The idea that QI projects and QI research can be a naturally creative enterprise
involving storytelling was discussed by 17 participants. The use of narrative and
qualitative data in QI was discussed more broadly by all 42 participants in this
study. However, one author, five consumers and four gatekeepers felt reticent
about using a qualitative writing style and suggested that “woolly” (Anaesthetist-
Consumer 37) qualitative accounts are less valued by the surgical research

community. This is explored in more depth in Chapter 7, section 7.5.

In contrast to this view, thirty-two participants reported that narrative data was
integral to the ‘storytelling’ of what happened during a QI study and necessary
to produce a full scientific account of QI research.

“No single piece of information on its own means anything without the
rest of the story or the data that helps make sense of it.” (Academic-
Author 01)
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Participants felt that telling a complete story of what happened could help them
to present complete accounts of QI projects and QI research which are able to
explain the results. Nine participants (on 28 occasions during their interviews)
suggested that providing narrative accounts could improve the credibility of the
QI project, or QI research. They related the credibility of QI to the completeness
of the written publication and their ability to decide how much ‘scientific
confidence’ they had in the results. They said that for QI reports and QI
research to be complete, narrative data is required to adequately describe

rationale, the role of context, and bias.

“The other is the business about credibility, because if the article is hazy
or fuzzy or incomplete about implementation, then you can scratch your
head and say well, it looks interesting, but I'm not sure | have much
confidence in their results, because | don’t know exactly what they did

and how they did it.” (Academic-Influencer 64)
5.6.3 Generalisability and using QI reports in a new setting

Twenty-two participants talked directly about generalisability and the extent to
which a published account of a QI intervention could be used to translate the
intervention into a new setting. Margolis et al®* suggest that it is desirable for
published QI work to be generalisable and the participants in this study broadly
agreed with them, stating that being able to ‘copy’ a quality intervention from

one setting to another is an important function of reporting QI research.

Nine out of 15 editors suggested that generalisability is an important function of
research, but the word ‘generalise’ may not be appropriate in QI research.
These editors suggested that rather than generalising every ingredient of an
intervention, it may be better to evaluate how ‘transferable’, ‘feasible’ or
‘portable’ some ingredients are over others. Other editors (3) suggested that it is
rare for QI studies to be generalisable because QI studies tend to use a single
site. They said that very often the whole study will need to be repeated again in
a new setting, before judgements can be made about whether an intervention

can be implemented in a new place, beyond the original study setting.
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“The nature of how we implement things in practice for QI is that it needs
to be redone (re-evaluated) in almost exactly the same way... to check

for implementation problems.” (Physician-Editor 53)

Therefore, they classed single-site work as ‘projects’ and described them as
being unsuitable for receiving academic credit as research in traditional peer
reviewed journals. Academic-Editor 53 felt frustrated by “narrow” single-site QI

studies whose authors seemed to say ‘just believe us.’

Conversely, nine participants saw value in reporting single-site studies because
generating a new idea about how to do something which can be developed,
rather than generalised, is just as valuable as being able to create an exact
replica. Also, even when QI studies do involve multiple sites, each setting often
has ‘little quirks” and “different practice patterns” (Physician-Author 25), making
generalisability difficult even in the more ideal multi-site study design. A
discussion about the difficulties in reporting the features of local settings is
provided in Chapter 7 under the theme ‘the problem of how to report context.’

Some participants in this study emphasised the importance of exact replication:

“If other people can't repeat [a successful intervention] then the work is

meaningless.” (Anaesthetist-Author 55)

However, the most widely held view of participants in this study was that rather
than being able to “get it off the shelf and pull it in” (Academic-Author 01), QI
interventions usually require some element of re-testing in a new healthcare
setting to work out which elements can be kept the same and which elements
may need to be changed. It is important to acknowledge this in a published

account of QI because:

‘Just saying that it worked is not as useful anymore.”
(Academic-Author 09)

These participants described another meaning of the term ‘replication’: the
creation of another version of the intervention. This indicates that the replicated
QI work may not always be an exact repeat of the original. Rather than creating

a precise replica, participants felt that it should be possible to:
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“Use it [the QI publication] to know what was going on and be able to

adapt it [the intervention] for other settings.” (Academic-Influencer 12)

Although generalisability was provided as a parameter which could distinguish
research from QI projects, the participants were not sure how the

generalisability of each component of a quality intervention should be judged.
5.6.4 Biasin QI

Bias was discussed by 25 participants, including 13 out of 15 editors, nine out of
15 authors and three out of 12 consumers. This participant group suggested
that actions to diminish bias were usually seen in research studies, rather than
QI projects, and that in research, bias is an important item to report.

Some participants referred to the absence of equipoise as something which

could introduce bias in scientific research.

“You have got a hypothesis, you have a theory about how something
works and you then set about trying to prove the hypothesis wrong. Now
that is a very challenging thing for people who are not used to scientific
thinking because what you want to do is to prove your pet idea right, but
if you are no longer in equipoise, you are biased and if you are biased
you will select results that are positive and ignore those that are
negative.” (Physician-Author 55)

Other participants argued that in QI equipoise was neither achievable nor
desirable, because QI interventions are deliberately designed to improve
outcome, and gaining ‘buy-in’ to the intervention right at the start is very

important. One of the surgeons interviewed said:

“QI is more real-world and it is not research. It will inherently have all the
biases. It'll have clinical biases, selection biases, reporting bias, buy-in

from staff, it'll have all the biases one can think of.” (Surgeon-Author 14)

Many participants said that studies with controls can and should be done in QI.
Six participants emphasised the benefits of using a study design with a
contemporaneous comparator or control because it can: “make the project

stronger” (Surgeon-Consumer 07), “protect generalisability” (Physiotherapist-
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Author 05), and “avoid bias” (Academic-Editor 17). Participants also explained
that contemporaneous controls are difficult to implement in both QI (Academic-
Author 09, Surgeon-Author 66) and in perioperative care (Academic-Editor 13)

because the intervention may not be delivered in a uniform way.

“‘Different surgeons may be doing things slightly better, or slightly worse.”
(Academic-Editor 13)

Participants also talked about studies with historical comparators including time
series (8) and before-and-after (or pre-post studies) studies (10), suggesting
that these designs are used more commonly in Ql. Study designs without a

historical control were regarded as weak.

“Often what happens is you don’t even have any pre intervention data, all
you have is just the intervention was implemented and then some time-

series data.” (Surgeon-Author 14)

Authors were concerned that some types of QI study were less likely to be
accepted for publication than others and this affected how they chose to report
their work. QI techniques like statistical process control, and study designs like
time series analysis, have been regarded by journal editors and authors alike as

LA

‘new-fangled,” “suspiciously dark” (Academic Author 48), and “a little bit out on
the far edge, suspicious and squishy” (Academic-Influencer 64). However,
participants recognised that this type of work could be strengthened to give the
article more value. Methods of strengthening QI research included using: a
historical control (18), a longer period of data collection before the intervention
(3), and process measures (10) such as measures of compliance, or healthcare
staff experiences which can be used to track an interventions implementation.
By strengthening the work, and managing the risk of bias, “suspicious”
(Academic-Author 48) methods such as time series may then produce
“statistically valid and robust information” (Academic/Influencer 64) which can
be “very powerful” (Radiologist-Author 24) and the research would also become

more publishable.

“If you did a good piece of interrupted time series work . . . you would

probably get a decent quality journal to publish it.” (Surgeon-Author 66)
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Another participant suggested that the scientific profile of QI work could be
strengthened by adapting the “traditional evidence based medicine pyramid,”
(Radiologist-Author 24) which tends not to recognise study designs like time
series. He considered whether a hierarchy which is similar to the traditional
pyramid3®’ could help elevate the scientific profile of QI by making each level of

QI scientific writing, including the use of narrative data, explicit.

This data suggests that participants could not fully explain how bias should be
reported in QI, or to what extent bias can (or should) be mitigated in QI

research.
5.6.5 Ethical approval

A small number of participants (one editor, one author and one consumer) used
ethical approval as a method of distinguishing whether QI was research or not.
They used features of QI such as ‘fast’ and ‘cyclical’ (see section 5.5.1) to
explain that Ql investigators often want to make a difference for “people in the
here and now, not for future generations” (Academic-Editor 56), and this can
provide incentives to commence the QI work quickly. When regulatory and
oversight activities slow down the work being done, it may be harder to get
things done in a timely way, and this creates less incentive to design the QI
work as ‘research.” This may be a driver for how QI projects are written up and

whether they are written up at all.

5.7 Reporting Ql interventions
Participants reported that descriptions of interventions are often poor in

published accounts of QI.

“l haven’t seen many [QI articles] where people have given detailed

instructions.” (Physician-Consumer 72)

They felt that it is important to overcome this and “showcase” (Academic-Editor
62) the full intervention. A full intervention description would be more
“‘compelling” (Radiologist-Author 24) to read, which would enable others to learn
from it and replicate it. However, the participants observed that intervention

description might be difficult because QI is a ‘new-fangled’, ‘evolving’, ‘new’,
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and ‘emerging’ field, which is gradually coming to be recognised as a separate
field of science:

“It is an evolving science and it seems like every year there is something
new that is developing where part of the science of quality improvement
IS emerging or clarifying or becoming clearer.” (Physician-Author 25)

While this scientific field emerges, it might be difficult to isolate exactly how
some elements of quality interventions should be reported. Participants (25)
said that complexity, rationale, materials, fidelity and modification, outcome
measurement and active ingredients should be described in all published
accounts of QI, and although these reporting items have been widely
encouraged in other types of scientific writing such as clinical trials, they can
often difficult to fully articulate in QI. Participants suggested that some aspects
of quality intervention description are distinctly different to other scientific fields,
such as the precise method by which active ingredients should be identified,
and the rapidly mutating nature of quality interventions which are frequently

modified.
5.7.1 Complexity

Twelve participants recognised that “Q/ and patient safety [interventions] are
always more complex” (Academic-Author 54), but that ‘complex’ is a “loaded”
(Academic-Author 01) word and different types of complexity should be fully

explained. Participants reported that complexity can mean:

“The way it’s developed (its rationale and what it actually is), the way it’s
delivered, what its individual steps and components are, and the more

subtle changes that are made along the way.” (Academic-Influencer 12)

Complex interventions can include many different “people” (Nurse-Consumer
10), “components” (Cardiologist-Author 25) or stages, rather than one “defined
event that is being judged” (Surgeon-Consumer 33) and this can be difficult to
properly describe, implement and replicate.
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5.7.2 Rationale

Twelve participants raised intervention rationale as a feature which is often
reported poorly despite its importance. Rationale, aims and underlying theory
appear together in the TIDieR checklist as reporting item 2 (Section 3.3.4 Table
5). This item was fully complete in 98% of the perioperative QI papers identified
during my systematic review (Chapter 4, section 4.3.1). Davidoff et al®®® explain
that different types of theory can be used in QI, such as grand, mid-range and
programme theory. Participants did not name any particular types of theory but

they explained that having a rationale relates to:

“Having a reason for an intervention, being clear as to why every bit of
the QI intervention was implemented . . . whether it was literature guided

or theory guided.” (Academic-Influencer 12)

Participants said that rationale, aims and theory should be documented right at
the start of a QI study because ‘the why you did it part is almost as important as
what you did” (Surgeon-Editor 16). Participants said that QI studies which
include a complete, ‘thoughtful’ (Surgeon-Influencer 11) and ‘robust’
(Anaesthetist-Editor 17) account of the rationale were examples of good
reporting because this can help the reader to understand how the intervention
intended to address the identified problems (Physician-Editor 53). These 12
participants gave two reasons why reporting of intervention rationale is poor.
First, authors find it difficult to analyse what the problem is. Second, editors fail
to realise the importance of the description of rationale, which they may regard

as “taking up too much space” (Physician-Editor 65).
5.7.3 Materials and procedures

Thirteen participants said that the reporting of the materials (which are
physically used to deploy an intervention) and procedures (the activities or
processes used to implement the materials and deliver the intervention)*5°
required to implement an intervention should be reported. However, they
recognised that materials and procedures are frequently inadequately described

and they expressed frustration about this.
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“ want to know the specifics! . . . sometimes it is a little vague — oh we
used a validated blah — I'm like, can you show me what that blah was!”
(Surgeon-Author 58)

Participants were frustrated about the poor reporting of materials, first, because
they wanted to be able to use the information to replicate the intervention
themselves and second, because including examples of the actual materials
used, and what procedures were required, is a means of allowing the reader to

grasp what how the intervention was delivered more quickly.

“When you give me an example I’'m able to focus in on it very fast”
(Anaesthetist-Author 47).

Three participants said that materials should be easy to report because:

“That is just a matter of describing them and providing access to them”

(Academic-Influencer 12).

However, the majority of this group of 13 participants recognised that providing
“granularity of detail” (Surgeon-Editor 16) can be very difficult, first, because it
requires a lot of “intellectual labour” (Surgeon-Influencer 11) to create the
materials which authors may not wish to release for free use by everyone else.
Second, the “extra effort” (Academic-Author 54) involved in describing materials
may not be fully relieved by the provision of an online repository for

supplementary resources.

Participants wanted to be able to read a complete account of an intervention,
but they weighted the importance of intervention description differently. One
participant explained that intervention description was “number one” (Surgeon-
Author 14) and the most important thing to focus on to improve reporting in QI.
Conversely, another participant explained that intervention description is not

weighted as highly as the reporting of data analysis.

“In terms of weighting how | recommend for acceptance or rejection, I'm
basing that decision more heavily on whether | think that analysis is
robust, because the description can be improved, whereas the analysis

is often harder to improve.” (Radiologist-Author 24)
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5.7.4 Fidelity and modifications

Fidelity is the extent to which a treatment is given in the way it was planned.?3°
Recording fidelity helps the reader to understand whether a significant or
insignificant result was due to the intervention, or due to factors added into or
omitted from the intervention.?3? In experimental research, low intervention
fidelity can introduce performance bias because scientific confidence that the
results are due to the independent variable (the intervention) is reduced.° Few
participants (4) used the word fidelity without any prompting, but many of them

discussed modifying the planned intervention.

Sixteen participants recognised that QI can be difficult to report because quality
interventions are frequently modified through several iterative cycles as the
study progresses. Modification and the absence of typical ‘clean’ fidelity was

used to distinguish QI from clinical trials.

“That’s one of the differences between improvement work and natural
science. In natural science, particularly clinical trials, you have to stick to
a protocol. If you deviate from it it’s considered a deficit and it weakens
the study. But in improvement, making changes in what you’re doing, is

exactly the whole point.” (Academic-Influencer 64)

Participants reported that modifications are hard to report because
modifications were associated with QI being a ‘dirty business’ (Academic-Author
54, Physician-Author 30), grounded in the messy reality of everyday life. This
conflicts with the value of ‘clean’ high fidelity interventions which are highly
prized in clinical trials and participants found it hard to resolve this tension.
Participants concluded that trying to conform to a traditional scientific
perspective which values high fidelity would not be the right thing to do. Instead,
the frequent changes implemented during QI work should be seen in a positive

light because of the beneficial effect it can have on patient care.

Emphasis on the type of modification seen in QlI, differs from other types of
scientific endeavour, and may be unique to Ql. For example, modifications
observed in clinical trials tend to be implemented to protect patient safety or

surgeon autonomy:
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“If somebody says, ‘well we’re not going to transfuse a patient unless the
haemoglobin is less than seven’, you would get a lot of arguments from

people.” (Surgeon-Author 26)

Other modifications, such as the deliberate and constant changing of an
intervention in response to new data during iterative cycles of measurement,

may be more specific to QlI.

“QI doesn't achieve success by having everything decided up front and
controlled, it achieves success by cycling, by having iterations of new
interventions and new tweaks, new adjustments to try to make things

better as they are spread.” (Radiologist-Author 24)

Participants recognised that modifications are “very rarely reported,” which is
consistent with the finding of my systematic review (Chapter 4, section 4.3.1)
which shows modifications were incomplete in 73% of papers. Participants
raised the point that modifications can be purposeful, and conducted in
response to cycles of data collection, but they can also be unexpected, in

response to practical challenges identified during the course of the study:

“As soon as you start doing the project you're like ‘oh! There’s this
barrier, and we realised we needed to approach this differently”
(Academic-Author 01).

Unexpected modifications can be problematic for reporting because they may
require the author to admit “that didn't work for us so we had to change it”
(Academic-Author 01) and because authors “don’t keep track of it very well
through the passage of time” (Surgeon-Influencer 11), so information about
modification may be lost. In addition, authors may feel that writing up expected
and unexpected modifications in a final report may not be publishable.

“There’s a lack of scope for that kind of reframing of problems as your
project progressed.” (Academic-Author 01)

Modifications may also be rarely reported because there are often so many

small changes that if every detail of what was done was recorded:
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“You could probably write a book, but nobody is going to read it. There is

only so much you can do.” (Surgeon-Consumer 29).

Participants offered several solutions to the problem of inadequate reporting of
intervention modification including: greater encouragement from journal editors
and those providing QI training to document and track’ the refinements which
are made to an intervention over time, and the degree of impact this has on

patient care (Physician-Author 30, Academic-Influencer 64).
5.7.5 Outcome measurement

Twenty-one participants discussed the issue of outcome measurement

reporting in QI. They said that reporting outcome measurement can be hard
because it is difficult to know which ones to select in the first place, because
quality can be defined in so many different ways, and because some things

can’t be measured (or are very difficult to measure).

Only two participants reported that measurement was usually good in quality
improvement reports. The majority view, held by nineteen participants, was that
outcome reporting is particularly hard in QI because it is an emerging field with

poor consensus on which outcomes should be selected:

“Measurement is one area where the vast majority of papers fall down
and that’s partly analysis but it’s partly just having metrics that are valid,

sensitive to change and indicative of quality.” (Radiologist-Author 24)
Some participants recognised that outcomes can relate specifically to quality:

“Donabedian described the different components or domains of quality
as being about: efficacy, effectiveness, efficiency, optimality,
acceptability, legitimacy, equity. So you pick one of those domains to

measure and say does it [Ql] impact it?” (Surgeon-Author 26)

Participants also acknowledged that quality can be defined in different ways by
different people, and a wide array of outcome measures which relate to different
opinions of what quality comprises of can be selected. For example,

investigating whether or not compliance with DVT prophylaxis was achieved
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may be understood by evaluating compliance, as well as measures which relate

to quality of life and cost effectiveness (Surgeon-Author 26).

“You can't get away with just one outcome, you want much more to be
able to say that ‘this is what we wanted to improve, it improved and it
improved in the way that you would expect based on these other things

that we also collected.” (Physician-Editor 53)

Participants said that it is important to understand “how they selected the
outcome measures” (Academic-Author 09) and whether they are “reliable and
valid” and “robust” (Nurse-Consumer 38). However, even when authors explain
why and how their outcome measures were selected, they may still face the
problem that they may not have measured all of the features which influenced
their QI study because consensus has not yet been reached on how to measure

the various aspects of context such as teamwork:194360

“There’s a whole lot more things than we can measure that go into the
daily operation of a QI programme . . . you may not be able to measure
all of the other things that were going on.” (Surgeon-Author 26)

Participants raised the unfortunate problem that authors are not just faced with
selecting measures which are relevant, valid and meaningful for the QI study in
question, but they must also be able to reach a consensus on what the outcome

is designed to do.

“l was astonished about outcomes and the way that outcomes are
described . . . . | saw that [groups of surgical staff] had a totally different

understanding about the definitions.” (Physician-Editor 65)
5.7.6 Active ingredients

Active ingredients have been described as the contents of an intervention,?%2 or
more specifically, as the components which can create change.'® The question
here is how the active ingredients could be identified in QI, and how the
consumer of QI research can know whether the active ingredient should be
replicated exactly. Seventeen participants explained that reporting QI is difficult

because identifying “which are the most important ingredients with the greatest
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weight” (Surgeon-Author 26) is particularly technically challenging. Participants

provided two reasons to explain why isolating active ingredients can be hard in

Ql.

First, contextual features (such as organisational culture) can be regarded as
active ingredients because they are especially important in QIl, and can have a
significant effect in one setting. However, although they might be the most
active ingredient in one place, it can be hard to identify them (see also Chapter
7, section 7.3) and hard to work out which contextual features are crucial to
describe, because it is not always clear whether the same ingredient will be

most important in an alternative setting.

“Part of the active ingredient might have been inadvertently the culture or
the attitudes of the people in the organisation which you may or may not

have somewhere else.” (Academic-Editor 13)

Other participants did not directly refer to contextual features as active
ingredients, but they suggested that they might be “crucial to describe”

(Academic-Influencer 12) or a “magic ingredient” (Surgeon-Influencer 11).

Second, isolating active ingredients can be hard in QI because the scientific
framework which should be used to present data on what the most active
ingredients are and which mechanisms may facilitate their effect3®® is not yet
firm. Participants did not know how to isolate which ingredients were the most

active ingredients.

“[Isolating active ingredients] is not an easy task and part of the science
of improvement will be to try and disentangle these issues . . . we do

have some way to go.” (Academic-Editor 13)

Participants suggested different mechanisms by which active ingredients could
be isolated by QI authors. These suggestions ranged from “make an educated
guess” (Surgeon-Influencer 11) to more structured suggestions such as: the use
of external evaluation to identify active ingredients (Nurse-Consumer 10,
Surgeon-Author 14); “actively study the process of how it happened”
(Academic-Author 09); and using the previous experience of a clinical lead who
may instinctively know what did and did not work in their setting (Surgeon-
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Influencer 11). Some patrticipants criticised this view, suggesting that "two guys
in an office scratching their heads" (Academic-Editor 13) is not an optimal way
to identify the most active ingredient, and argued that further research is
required to enable QI researchers to identify active ingredients with accuracy
(Surgeon-Consumer 07, Surgeon-Author 26, Radiologist-Author 26). This is
aligned with the opinion of some QI scholars who suggest that while individual
experience and observations can be useful knowledge, it is limited because it is

not scientific.83

Participants elaborated on how active ingredients should be reported by
suggesting that authors should not claim the intervention was more sensational
than it really was (Academic-Influencer 21), and they should manage the
expectation of their readers honestly. For example, the reader should be
warned that it will take time for some active ingredients, such as changing staff
relationships, to 'bed in’ (Academic-Author 60), and they should be provided
with a realistic view of what is needed rather than allowing the reader to believe
that they can “just get it off the shelf and pull it in" (Academic-Author 01).

Participants raised the point that the consumers of QI reports should not use a
published account of a QI work as a recipe, and they should take some
responsibility for identifying which ingredients will be the most active in their
own setting. For example, QI consumers should use the experience of their
team to aggregate what others think will be the most important ingredients
(Surgeon-Influencer 11) and ensure that their QI team is able to:

"Recognise it might not be ideal but also see that there might be some
benefit so they will give it a go and adapt to [suit] their local
circumstances” (Academic-Editor 60).

This influences reporting because authors cannot be expected to provide an
account that can stand alone and provide all the answers for a QI team in a new

setting.
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5.8 Discussion: Defining QI and finding a scientific frame for reporting
The pursuit, evaluation and study of QI can be examined alongside the wider
field of scientific research, and the overarching theme of this chapter is that the
easily recognisable frame of conventional scientific reporting offers an uneasy fit
with QI. Participants unanimously agree that all types of QI work (including
projects and research) should be written about in a scientific manner. They said
that scientific reporting involves brevity and reporting all details of
methodological quality (including internal and external validity), which should
enable the reader to understand whether the work is legitimate, credible and
replicable. However, tension can exist between QI, which can stray from more
traditional notions of research, and existing fields of science. Thus the fit

between QI and wider scientific fields is not a perfect one.

QI projects and QI research belong to a scientific field which is still in its infancy.
Participants identified the problem that QI authors can use a collection of
different words to signify the same (or subtly different) meanings, or that the
same word can be used to signify greater differences in meaning. Participants
also recognised that different scientific fields have contributed to QI and this
impacts the language used during writing for publication, and to some extent,
where the work is eventually published. Whether the broad collection of
terminology is a consequence of a poor agreement on what constitutes QI, or a
precursor to it, is not clear, but poor agreement on terminology and what
constitutes QI creates confusion about how QI is understood and how it should
be reported. It is important to overcome these problems because the
conscientious use of scientific terminology has become systematically
embedded as a cultural norm in academic organisations such as journals, to
encourage the spread and adoption of useful evidence derived from both

practice and research.151%8

These problems of language and vocabulary may be a superficial symptom of a
deeper challenge: those conducting QI projects and QI research may not yet
agree exactly what kind of science QI is, or in fact whether QI is a science or
not. Different researchers may have different understandings. For example,
some definitions of research state that its defining characteristic is the

generation of new knowledge.1% Participants in this study used novelty (or lack
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of it) to define QI, with some participants suggesting that QI work is not usually
completely novel, but others suggesting that new and compelling ideas are
generated frequently. Participants also suggested that adopting features
characteristic of the broader field of health services research (such as multiple
sites to aid generalisability, or a control group to increase validity) is indicative
of a research study. However, others disagreed, suggesting that studies
conducted at a single site can also offer illuminating insights that can be used

elsewhere if features such as context are appropriately described.

Participants actively disagreed about many aspects of QI work such as novelty
and whether a QI intervention can achieve the same results in a new setting,
and these disagreements stem from a major problem: it is not clear what type of
science QI is and what kind of science QI should aspire to become. Participants
presented QI as a different type of science. For example, rather than creating
an exact replica, QI interventions should be re-tested in new settings as part of
a scientific jigsaw to eventually extrapolate some elements which can be
universally replicated, and some elements which need to be modified.

Participants found it difficult to satisfy the competing priorities of reporting
features which are typical of QI while also satisfying what is required of a
conventional research report. For example, QI authors may report parameters
associated with traditional research, such as bias, while also attempting to write
a pragmatic account of what works in their own clinical environment. When
discussing generalisability, participants used terminology relating to
conventional medical science, such as contemporaneous controls, but they also
raised issues which are more typical of QI, such as a desire to report honestly
‘what really happened’ to demonstrate to their reader what can and cannot be
used elsewhere. Some participants (8) associated the QI method SPC, with
time series, which also selects different cases at multiple time points.3*® They
judged the time series approach according to conventional epistemological
standards and they regarded it to be a weak level of evidence, but they also
considered how this could be strengthened to produce a publishable account of
their QI work.
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Participants did not know whether QI reporting should fully conform to the
norms of other disciplines such as the social sciences, implementation science,
and health services research. Disagreements about whether QI is a science at
all, and to what extent QI reports should satisfy competing scientific demands to
fit’ into the landscape of existing sciences, can make reporting hard. Thus,
rather than trying to force QI reporting into a style it does not quite fit, QI
researchers may look towards positioning QI between these existing scientific
fields with some adoption of some existing norms, or to carve out a completely
new field with a new set of values and norms which are unique to QI as a
separate scientific field. These key issues will be discussed in more depth in the

final discussion of the thesis in Chapter 9.

This chapter has highlighted that many different people are involved in QI
projects and QI research. For example, those running QI projects may be
clinical staff who are conducting ‘real world’ projects. Conversely, those
involved in writing QI work for submission to traditional journals may draw on an
additional repertoire of skills which are used to present the work in a specific
scientific, academic format. The interests and concerns of these groups of
people could be very different, and this will be explained further in the next
chapter, which explores the working lives of QI stakeholders more directly, to
consider how the organisations in which QI work is operationalised and

published can influence reporting practice.
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6 INFLUENCES ON COMPLETENESS OF QI REPORTING

This chapter will report participants’ views about what motivates authors to
report their QI research, and which barriers can prevent them from providing
fully complete descriptions of QI in publications. The analysis exposes the
problem that when writing up their work, QI authors may face competing
priorities. These influences on reporting can shape the content of the

publication that is eventually produced.

6.1 Motives for good reporting
This section explains what participants’ value about QI reporting. They identified
three main reasons: academic/career reward, patient benefit and reduction of

waste.
6.1.1 Academic/career reward

Twenty-three participants (10 authors, eight gatekeepers and five consumers)
said QI authors want to write up and publish their work for academic reward.
Academic reward can involve “some sort of personal gain” (Surgeon-Consumer

68), or the more altruistic benefit of contributing to a wider body of knowledge.

Clinicians and academics alike valued the kudos that publication can bring,
using phrases like:

“Personal credit, ambition, glory — all that kind of garbage.” (Anaesthetist-
Author 55)

Participants highlighted many types of personal academic reward which varied
depending on whether their primary occupation was in clinical practice or in
academia. Academics were motivated to produce publications and have some
of them published in ‘high impact’ journals for “organisational visibility” and
“academic career progression” (Academic-Author 01). Participants defined
career progression as obtaining a better “faculty rank” or an “ability to get
research grants” (Academic-Influencer 64). Three UK-based academics viewed
publication as a requirement by their employing university. The quantity of
published work can affect the allocation of research posts and the distribution of
funding and research volume has been used as a measure to evaluate and

compare researchers.361
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“As an academic you are expected to produce four, three to four star

papers over four years coming up to the next REF.” (Academic-Editor 62)

Seven participants (two authors, three consumers and two editors) suggested
those leading the QI projects may not always be traditional academics, and
accordingly are not “driven by the currency of publishing” (Academic-Author 09).
They provided a different set of reasons why these clinicians were motivated to

report their QI work:
“To get things on your CV.” (Surgeon-Consumer 68)

“To do QI projects as part of the royal colleges’ exams.” (Physician-
Author 30)

“To get our voices heard [junior doctors].” (Physician-Consumer 72)

Two editors (Academic-Editor 49, Physician-Editor 53) explained that “rank and
file clinicians” (Physician-Editor 53) who do not have a “compelling incentive” to
publish and use their spare time to try to write up their QI work, could find the
task of QI reporting onerous. These editors said that a negative QI study is
often more difficult to report because it is hard to explain why an intervention
still didn’t work if it was implemented as intended. It can also be hard to explain
that an intervention did not work because it was modified (not implemented as
intended). Consequently, clinicians lose incentive to publish at all because they

may worry that time spent on writing will be wasted.

ELJ: “What do authors find most difficult to write about in quality

improvement?”

Participant:  “Stuff that didn’t work! [LAUGHS]....I think publishing null
studies is always hard and a lot of people don’t do it.”
(Surgeon-Author 58)

Nineteen participants in total raised the problem that reporting bias (both
publication bias and selective reporting bias) exists in Ql, and they wanted to
address it. They said that the scientific field of QI is well placed to encourage a
writing style which allows readers to learn from “what works and what doesn't

work” (Academic-Author 01), and this should be encouraged because:
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“So much time and effort are wasted by individuals recreating

interventions which have been shown not to work.” (Physician-Author 30)

Two editors (Academic-Editor 49, Physician-Editor 53) suggested that if aids
which intend to improve reporting are further developed, authors of negative
studies should receive specific guidance on how to overcome the particularly
demanding and technically challenging task of portraying why a QI intervention
did not work. This would then give QI authors of both negative and positive
studies an equal chance of writing a QI publication which is fully complete and
of good quality. Further findings which relate to reporting bias are presented in
Chapter 7, section 7.4 during a discussion about selective non-reporting of the
negative contextual features of QI research.

Nine participants (four clinical staff and five academic researchers who were:
authors (5), gatekeepers (2), and consumers (2)) used the phrase ‘impact
factor’ (4) or high or low-impact journals (5). An impact factor is a bibliometric
measure which can be used to indicate a journal’s level of prestige.3¢? A journal
can have a two or five year impact factor, and this is the average number of
times articles from a journal published in either a two year or five year window,
have been cited in the journal citation reports year.3%3 An impact factor of 6, for
example, signifies that on average, a paper published two years ago within that
journal has been cited six times. Four participants perceived that authors are
motivated to publish in high impact journals to enable their work to become
highly cited and to enhance “academic reputation” (Surgeon-Consumer 32).
Becoming published in high impact journals was regarded as challenging
because they tend to encourage more quantitative data, and QI reporting can
sometimes require qualitative descriptions (especially of context) (Academic-
Editor 13, Academic-Author 54, Academic-Author 01). To enhance the impact of
their reporting, clinicians and academics (3) suggested that “young would-be
academics” (Physician-Editor 53) who need to achieve publications could be
more motivated to use technology and social media. Participants also said that
clinical staff who are actively involved in QI reporting might use other measures

of impact, such as:
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“How many people have read the paper, how many people try to

duplicate the intervention.” (Cardiologist-Author 25)

Participants raised the risk that publishing for personal academic reward might
have negative effects on reporting. For example, QI authors can sometimes

compete with each other.

“The elephant in the room with any research, [is that] there’s vested
interests, people want to own the data, get their name first on the paper.”

(Anaesthetist-Consumer 37)

This type of competition can cause problems when QI authors who do not want
their peers to realise that their QI project did not go according to plan, might edit

some information out.

“We hold our cards pretty close to our chest because there is that whole
competition thing going on — we like to put forward perfect things that
worked.” (Academic-Author 09)

Publishing for academic reward may also cause some information to be edited

out in order to satisfy the requirements of traditional research reporting.

“A lot of papers that I'm assessing seem to be written just to get things
published and that’s the wrong motivation. | would like to ask the authors
simple questions: what really motivates you to the study? What do you
think is exciting about it? Why should others think about replication in
their setting?” (Academic-Editor 49)

Three participants associated the lure of personal reward with “cheating”
(Physician, Author 30); “‘gaming of the system” (Surgeon-Author 26); or “having
the wool pulled over your eyes” (Anaesthetist-Consumer 37). For example, one
participant had seen the deliberate selection of sections of SPC data to
demonstrate a large effect (Physician-Author 30). Another participant became
suspicious of selective reporting when, at regional QI collaborative, he noticed
that all of the QI programmes received at least a three star status, which is the

highest quality rating awarded by the QI collaborative:
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“Somewhere between 5 and 10% of all [anonymised] programmes are
positive deviants,” thus, “when 17/17 have three stars, that would

suggest to me that there is gaming of the system” (Surgeon-Author 26).

Thirteen participants wanted their reporting to be complete and coherent in
order to add to a body of knowledge which could be capable of impacting
patient care. Participants suggested that this library of knowledge should be
developed by the scientific, medical and healthcare community, to be used by
frontline clinical staff, academics and policy makers. These participants said
that improving QI reporting should be recognised as “a call to arms to move the
field forward” (Surgeon-Editor 28).

ELJ: “Why should we bother [to improve reporting]? Why is it

important?”

Participant: “Because QI is an emerging field and it's becoming increasingly
obvious that it needs to become, will become, an integral part of
the work of healthcare professionals. The sooner we get reporting
right in terms of rigour and in terms of replicability, the faster the

science will develop.” (Nurse-Consumer 10)
6.1.2 Patient benefit

Thirty-four participants valued well-reported published QI research because it

can be applied to change practice and provide patients with better care.

Participant: “It would be nice if you see success in your intervention,

that other people will be able to replicate it.”
ELJ: Why is that important?

Participant: “Because we should be able to learn from others, steal
ideas and interventions that have worked shamelessly to

benefit patients” (Nurse-Consumer 10).

These participants were motivated to improve reporting because: they had been
patients themselves (2); they had made a mistake and did not want it to happen

again (2); they could see how QI could benefit their own patients (24); and they
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had seen published QI work create a positive change in culture in their
healthcare organisation (6).

Two participants said that improving reporting mattered to them because they
had been patients themselves, and they also wanted to benefit from improved
QI reporting. In a third example, one participant told me while the tape was

turned off that being a patient inspired him to become involved in QI research.

“One day we will all be patients; in fact, | have been, so we do it for our

patients, for our families and for ourselves (Anaesthetist-Author 55).

Two participants (one consultant and one junior physician) described specific
clinical incidents which personally affected them to explain why good reporting
is important. They aspired to better, more complete reporting to enhance clinical
learning so that the same mistakes would not happen again. One incident
involved the participant attending the coroner’s court after antibiotics were not
prescribed for a patient. The other incident related to incorrect patient
information being handed over during a shift change. In both instances, the
clinician was motivated to encourage an “open learning culture” (Physician-
Consumer 72). They undertook their own QI projects to address the problems
they faced and wanted celebrate their success by sharing it with others through

reporting.

“We’ve got some really spectacular results . . . We haven’t had a death
from sepsis in our trust for about nine months” (Anaesthetist-Consumer
45).

Twenty-four participants valued good reporting of QI in surgery because they
wanted to be able to use QI work to benefit patients. Three quotes are used
illustrate this point, one from each QI stakeholder group (consumer, author and
influencer). Each quote was given as a quick reaction to my question about why

improving reporting in the perioperative QI literature is important:

“Because everybody’s interested in improving patient outcomes and

making patients’ experiences better” (Surgeon-Consumer 07);

150



“Because it makes a difference to patient care, number one” (Surgeon-
Author 14); and

“Because it matters to patients” (Academic-Influencer 64).

Participants said that to enable QI publications to be used for patient benefit,
they must be written in a manner which has relevance for practitioners. For
example, the QI research should describe “similar problems to the problem that
you've got” (Physiotherapist-Author 05). Participants also said that for QI
publications to be easily used in practice, they should be presented in a
manageable format (see section 6.2.1).

“How can anyone look at 305 references at the end of a paper — it’s

nonsensical” (Anaesthetist-Consumer 37).

Finally, participants said that to enable QI publications to be used for patient
benefit, the published work should be of high quality, which means it should be
written in “a very consistent way, demonstrably so” (Anaesthetist-Author 47).

“Unless the reporting is good, the full potential of QI won'’t be realised
from the patient’s point of view, and that’s the thing that matters”

(Academic-Influencer 64).

Six participants explained that the publication of their QI work influenced the
culture of their healthcare organisation, when their QI team received official
recognition for their QI publication, and when other clinical teams in their
organisation realised that they too could “do similar things” (Surgeon-Consumer
32). Participants suggested that QI publications stimulated a growth in positivity
and confidence by demonstrating that their organisation is learning and can shift
from one which “only celebrates success and blames failure” to a “continuous
learning culture” (Physician-Author 30). Participants suggested that the positive
culture that publishing QI work creates can fuel future improvement work for the

benefit of patients.

“We published it and then people said, ‘Oh, we’re good at that’, and
‘good job’, and it sort of fuels the culture to want to improve” (Surgeon-
Author 26).
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6.1.3 Reduction of waste

Seventeen participants felt motivated to improve reporting to reduce research
waste and to reduce wasted healthcare resources.

ELJ: “Why should we improve reporting?”

Participant: “Because without it, there is so much replication, not
replication but reinvention going on everywhere, people
start off on roads that if they were familiar with the
literature, they wouldn'’t start from there . . . we need to
prevent research waste, everybody’s wasted efforts”

(Academic-Influencer 21).

When a QI report is incomplete, or when it does not reach its intended audience
at all (poor reporting by invisibility or poor dissemination), staff in other settings
may repeat the same mistakes. Five participants used the phrase ‘reinventing
the wheel” (Surgeon-Author 58, Academic-Editor 62, Physician-Author 30,
Manager-Consumer 70, Academic-Influencer 21) and they felt frustrated that
practitioners often come across the same barriers which were incompletely

reported by another person.

Participants recognised that reducing waste can be a key rationale for
completing QI work because QI can involve ‘“reducing costs or saving time to

deliver the same standard of care” (Academic-Author 48).

Three participants wanted published QI reports to explain how resources could
be used appropriately during the QI work to “maximise value” (Radiologist-
Author 24) or provide a “value-added programme” in their own hospital
(Surgeon-Editor 16). The value-added by QI to an organisation is a recognised
reporting item which has often been lacking,?® yet value-added activity is a key
focus of Lean methodology which is often used in perioperative QI research.3
Participants recognised that a complete QI report should include an evaluation
of resources required and consumers of QI work should be able to use this
information to reduce wasted time, money and ‘staff capital’ (effort spent on
staff engagement activities) during any attempt to replicate or scale up a QI

study.
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“Resources are part of the context, and resources can and should be
quantified.” (Academic-Editor 49)

6.2 Influences on reporting associated with organisations

This section will report participants’ views of why some features of organisations
such as hospitals can make reporting hard. An organisation can be defined as
an entity which has ‘social collectivity, organisational and individual goals,
coordinated activity, organisational structure, and is embedded within an
environment of other organisations’3%* (p.11). An organisation’s features can be
defined under three broad headings: organisational structures (such as skill mix
of staff or corporate roles); organisational processes (such as incentive
systems);365366 and organisational context. Organisational context has been
defined as including eight dimensions: leadership, culture, evaluation, social
capital, formal and informal interactions, structural/electronic resources, and
organisational slack.!®® A clear distinction between organisational structures,
processes and context has not been easy to locate in the literature and items
between these categories can overlap.3®® Thus, rather than forcing my data into
the categories of structure, process or context, | have presented data in this
section using broad headings to explore participants’ views on organisational

‘features.’

The participants reported that features of hospitals which influence reporting
included organisational resources (time and money) and organisational culture.
These organisational features can create barriers to reporting and these
barriers sometimes required the participants to make choices between

competing priorities.
6.2.1 Influences on reporting associated with hospitals

Fourteen participants reported the problem that they needed to report QI work
in order to try to influence the organisation they were working in, but
simultaneously, the QI work that is needed can be hard to complete because

their clinical work load is so heavy.
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“If we want money for things to happen, we have got to show other
people, the evidence for it has got to be measureable” (Surgeon-

Consumer 29).

These participants used words and phrases like “feeling battered” (Anaesthetist-
Consumer 45), “on a hamster wheel,” and “wading through treacle”
(Anaesthetist-Consumer 37) to describe the challenge of doing QI work, and

writing it up, while simultaneously looking after patients.

“We've got in our little group of enthusiastic individuals, but actually
getting anything done is quite difficult....it’s like wading through treacle

on a number of fronts” (Anaesthetist-Consumer 37).

The influence they wanted to make on their organisation (making a case for
their QI work to be supported), and the influence the organisation was having
on them (a heavy work load) represents a choice that participants needed to

make.

“There’s only so much energy people have, and you have to focus it -
they just don’t have enough to divide their time and energy between all
these different things that we’re asking them to do, as well as take care

of patients by the way” (Surgeon-Editor 16).

Participants had to decide how much time they could dedicate to conducting Ql,
and then on top of that, writing up a good QI report when caring for patients was
their key priority. Although their motives for writing up QI was to benefit their
patients (section 6.1.2), the task of conducting and reporting QI often had to

come second.

“ am very good at modifying it, editing it ... but don’t ask me to start
doing it [the QI report]. That would take me a year to get there | am so
busy. | just cannot do it” (Physician-Author 30).

Some participants said that they were ‘self-taught’ and had very little support
while they tried to navigate the field of QI which they found hard to understand
(Anaesthetist-Consumers 69 and 45). Juggling two very demanding tasks (a

clinical workload and QI writing) was harder than juggling two tasks where one
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is less demanding than another. If QI authors “already have some kind of

knowledge [about QI]” they might be less inclined to think:

“Oh God, here is more work to do on top of my already busy clinical
schedule” (Surgeon-Editor 28).

Thus, when the task of reading literature was perceived to be onerous because
it was time-consuming and hard to understand, participants would either opt to
spend their time in clinical practice, rather than trying to improve their QI
reporting, or spend their own time in the evenings working to improve their

understanding of QI.

Participants proposed two ways of reducing the pressure of a perceived lack of
time. First, three participants (Physiotherapist-Author 05, Anaesthetist-
Consumer 37 and Surgeon-Editor 16) recommended that hospitals should allow
QI teams to have protected time away from their clinical work to focus on QI
project tasks so they are not “running around doing different things” (Surgeon-
Editor 16). Thirteen participants (six authors, five gatekeepers and two
consumers) suggested that this protected time could include access to a
structured programme of QI education, such as: mentorship schemes, online
web-based programmes of learning, and formal QI education which starts at
medical school and continues throughout clinical training. Participants said that
this training is needed first, to enable authors first to understand what QI is. To
be able to make sense of QlI, write it down and portray it to a reader a particular
set of skills needs to be learned. Participants said that education should
encourage authors to use patterns of thinking which are flexible rather than
protocol driven (Academic-Editor 60); experiential ‘on-the-job learning
(Physician-Consumer 30); and existing literature to learn how to develop a
writing style appropriate to QI (Radiologist-Author 24). Participants
recommended that education about QI should be “co-led by clinicians and
researchers” (Academic-Editor 28) and that having educational support from the
start could enhance how “publishable” the QI work becomes (Surgeon-

Consumer 07).
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“Most of the time we are not trained in actually doing Q!. ... To improve
reporting, medical students, nursing students, therapy students,

everybody should learn about improvement” (Physician-Author 30).

Second, 14 participants (seven gatekeepers, four consumers and three authors)
suggested that the process of writing up QI work would be enhanced by
collaboration between academics and clinicians. They expressed a wish for
healthcare and academic staff to work together more frequently. This
collaboration could occur by developing “oint roles” (Nurse-Consumer 10), for
clinical-academics, or by the creation of a multi-disciplinary writing team (MDT).
This MDT could include: social scientists, implementation scientists, systems
engineers, clinical staff and patients. Active involvement of clinical staff in this
MDT was regarded as “critical” (Physician-Author 30) to produce QI publications
which can be “understood by their peers” (Surgeon-Consumer 32). Participants
valued the contribution of experts from different disciplines, because individuals
who are most appropriately trained to complete a task would be available to

carry it out.

“We should not train the quality improvement people to be
implementation researchers, because they don’t want to be

implementation researchers” (Academic-Editor 56).

Nineteen participants suggested that practical support for clinical staff leading
QI work is often informal and scant which exacerbates the struggle to
understand, conduct and write up QI work. Six participants reported that the
MDT’s or clinical-academic roles which could support QI reporting could be
operationalised within local QI units working like local clinical trials units within
individual hospitals, or regional QI units operating to support a several hospitals
within a geographical area. Participants suggested that other designated QI
staff could include: QI nurses (for help with data collection); statisticians;
methodological experts; communication experts (for help with the dissemination

of QI work); and librarian support (for help with locating the QI literature).

“If you’re thinking of sort of blue sky, | can imagine that you know, in the
very same way as we have clinical trials [units] we should have quality
improvement units” (Academic-Editor 13).
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A lack of financial support was another barrier to producing complete reporting
in Ql. Some participants perceived that cheaper studies are at risk of informal
measurement and a lack of co-ordination which makes ‘roll out’to other
departments and reporting more difficult (Anaesthetist-Consumer 37, Surgeon-
Author 14). Three clinicians from England’s NHS recognised that financial
reward (or avoiding financial loss) can affect whether a QI study is started in the
first place. Participants noticed that “people higher up” (Surgeon-Consumer 68),
such as chief executives, medical directors and middle managers, prefer to run
QI studies which can avoid fines (such as those generated when ED targets are
breached),%” and payments (for the care of patients who are readmitted within
30 days).3%8 Thus, ideas for QI studies which are relevant to clinicians may
never be progress to become studies at all and this could skew the type of QI
literature which is available. Even at the conception of a study, QI authors may
need to make choices between what they deem to be a relevant and useful QI

study, and what their organisation will support.

Six clinicians (four anaesthetists and two surgeons), who worked in England
raised the problem that conflict between ‘quality improvers’ (those doing the QI
work) and NHS hospital management or the Department of Health (which
provides strategic leadership for the NHS in the UK) can often force a QI team
to make choices about what can and cannot happen during a QI study. This can
affect the type of study that is eventually conducted and reported. For example,
participants suggested that QI studies can sometimes feel like they had been
‘imposed” or “pushed down” by a “faceless bureaucrat” with a “hidden agenda”
(Anaesthetist Consumer’s 45, 37, and Anaesthetist-Editor 17) who may have
limited knowledge of “operational matters” (Surgeon-Author 66). This could be
detrimental to reporting if issues that are important to those in management
positions are given priority over what is important to practitioners. Thus, the
participants reported that it is important to establish ownership of a QI project
(by clinicians or joint ownership between clinicians and managers) so that it can
be conducted and then reported in a manner which is capable of translating into
maximum benefit for patients. Highlighting these conflicts and choices adds

depth to a growing picture of why reporting can be so challenging for many.
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Two participants said that financial support might be required to use intellectual
property before a ‘scaling-up’ project can begin and that this can influence
reporting. Intellectual property (IP) (including copyrights and patents) refers to
legal ownership of ideas or other intellectual content.3¢® A QI author might be
reluctant to report that IP was an issue, even if it was felt to be a contextual
feature of some significance to the study (Anaesthetist-Author 55). IP may also
cause reporting items to be omitted when authors are unsure about IP and the
ownership of information such as the bespoke materials which could be

provided in supplementary resources (Nurse-Consumer 38).138

Three participants (one editor, one consumer and one influencer) said that an
obligation to report completely is increased when financial support for QI work

has been received from a hospital, or an external funder of healthcare research.

“The funders need to know what they’re funding, and whether the

funding has been worth it” (Academic-Influencer 64).

6.3 Influences on reporting associated with journals

Participants raised three features of journals which can make reporting QI in
perioperative care hard: rules and regulations, the perceptions and expectations
of editors and authors, and locating QI literature.

6.3.1 Rules and regulations

Journals expect individuals who submit a piece of QI work for publication to
meet a set of requirements. Participants in reported that some of these
requirements give rise to specific reporting challenges. This section will present
the participants’ views relating to word count restrictions, reporting guideline use

and manuscript format.

Word count restriction is raised in Chapter 7, section 7.5 because 11
participants said it can complicate reporting about context. In addition to
context, participants said that word count can restrict the reporting of the QI
method (6), rationale (2), intervention (2) and findings (1). Word count was
associated with feeling “confined” (Academic-Influencer 21), “squashed” (Nurse-

Consumer 10) and ‘“restricted” (Nurse-Consumer 38).
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However, participants recognised that some information may always be missing
and six participants (three consumers, two authors, and one gatekeeper) used
the analogy of a book to complain that if everything was included, the QI report

might become too big to wade through and unmanageable.

The endorsement of reporting guidelines by healthcare journals was raised as a
possible challenge to good reporting. Journal editors are required to promote a
high writing standard and this includes ensuring manuscripts are complete,
transparent and as free from bias as possible before they can be accepted for
publication.®’° Journals have tried to encourage this by endorsing reporting
guidelines.'** Although 10 participants said that using reporting guidelines led to
a higher writing standard, they also suggested that reporting can become more
difficult in QI when reporting guidelines are not widely adopted (4) or not yet fit

for purpose (6). Some were not sure whether guidelines for QI existed (6).

Four participants (three authors and one editor) were concerned that the
SQUIRE guidelines were not yet widely adopted by journals, peer reviewers or
authors. Participants did not use the term endorsement, but they talked about

journals ‘adopting’ or ‘recognising’ the SQUIRE guidelines.

“One of the reviewers said we hadn'’t used any guidelines, even though
we’d used SQUIRE, but he had never come across it before”
(Physiotherapist-Author 05).

Studies examining the CONSORT?3"? and PRISMA?° checklists suggest that
journal endorsement does improve completeness of reporting, but another
recent study examining nine checklists (including PRISMA) could not link
journal endorsement to completeness of reporting.13* Participants reported that
encouraging the adoption of a recognised set of standards could improve
reporting by reducing the variability of writing quality between authors, and the
variability of “personal differences” (Academic-Author 48) about what good
reporting looks like between editors. An additional three editors and two authors
suggested that the SQUIRE guidelines could be used to guide the design and

implementation of a QI study.
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“Once you've done it and you're writing it up you should not be looking at
this guideline for the first time. They often get billed as reporting

guidelines, but they are also execution guidelines” (Physician-Editor 53).

Six participants criticised the SQUIRE guidelines, stating that they are
‘unwieldy” (Academic-Author 48) and may still need to “evolve” (Surgeon-Editor
28). They suggested that the SQUIRE guidelines needed “more detail”
(Surgeon-Editor 16, Surgeon-Author 66) such as including examples of good
reporting (Academic-Editor 51). These participants recommended that SQUIRE
should be re-evaluated every few years “to ensure they are not superfluous”
(Surgeon-Editor 28). Some participants criticised reporting guidelines in
general, suggesting that they stifle writing creativity, and that the volume of
available reporting tools can make it time consuming for authors to understand
which ones to use and how to use them. The time it takes to use reporting tools
could be counterproductive because the purpose of the reporting tool is to aid

reporting, not to hinder it.

“More and more reporting guidelines and tools” are available and “if you
want to apply those tools to describe just the contextual factors, it would

take you a while just to do that!” (Academic-Editor 49)

Six participants did not know about the SQUIRE guidelines, as became clear
when some of them suggested that | should develop guidelines for QI reporting

as part of my PhD.

“That’s what I'd be looking for from you, is some sort of published

guidelines.” (Anaesthetist-Author 47)

Twenty-eight participants discussed the format and layout of journal articles.
They suggested that to make reporting easier, healthcare journals should
provide: resources for authors to provide supplementary information (18);
adaptations to the existing model of reporting (8); a new model of reporting (7);
and reassurance that producing multiple publications for a single QI study is
acceptable (4).

Eighteen participants wanted journals to make it easier for authors to provide

additional information about their interventions. They wanted journals to
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encourage authors to provide readers with extra information by using:
appendices, online supplementary materials and website URL addresses in
their manuscript. To encourage this practice to become more widespread, two
participants suggested that journals should make provision of extra information

a requirement.

“If journals required a more detailed elaboration using an online
supplement; that would motivate people because they wouldn’t get

published without it.” (Nurse-Consumer 10)

However, three participants (Academic-Author 09, Anaesthetist-Consumer 37
and Physician-Author 30) were concerned that even if additional information is
published, it may not always be available for everyone to use because access
requires a journal subscription. Thus, QI authors need to weigh up whether the
additional work they put into creating additional material will be worthwhile. If
their intended audience might not be able to read it, some may never go to the
effort of reporting a fully explicit account of what they did. They suggested that
journals should “extend the open access movement” (Academic-Author 09)
which is a global effort to provide free online access to research and scholarly

literature.

Eight participants wanted to retain the existing ‘IMRaD’ (introduction, methods,
results and discussion) model of reporting in healthcare journals.®”? They felt
that this “conventional structure” works, first, because readers “know what to
expect” (Anaesthetist-Editor 17), and second, because it provides a simple way

to evaluate how credible a paper is.

“The traditional journal format is established, it has a tremendous amount
of weight and is respected and successful and | think if quality
improvement can sit in that model it should.” (Radiologist-Author 24)

Fourteen participants used the word ‘traditional’ during their talk about
healthcare journals. The journals they referred to as ‘traditional’ included The
Lancet and the BMJ, which they said use an ‘established format’ which is
structured and values traditional evaluative methods (Radiologist-Author 24,
Anaesthetist-Consumer 69 and Academic-Author 48). Although this group of
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eight participants wanted to retain the conventional model of reporting, they
recognised that it could be adapted because sometimes getting QI work
published can feel like “fitting a square peg in a round hole” (Surgeon-Author
58).

Participants explained that the trick to getting published can involve using
terminology they had been “forced to use” by peer reviewers (Surgeon-Author
66) and:

“Learn[ing] ways of presenting a project that you know more orthodox

journal editors would find acceptable.” (Academic-Author 48)

The adaptations to the conventional model participants suggested could be
helpful included: closer work between editors and the journal’s readers to
identify what is deemed to be acceptable (Academic-Author 09); headings
additional to IMRaD such as “what really happened” (Academic-Influencer 21);
sections within surgical journals for QI (Anaesthetist-Consumer 45, Academic-
Author 48); and sections within all healthcare journals for negative studies
(Physician-Author 30, Anaesthetist-Consumer 37).

Seven participants suggested that journals should deviate completely from the
conventional model of reporting. These participants felt ‘switched off’ from the

conventional IMRaD model.

“Some of them, quite frankly you might as well just put them straight in

the recycling bin because they're so turgid.” (Anaesthetist-Consumer 37)

They suggested that a new model of reporting could speed up access to
information and encourage spread of Ql. Three participants (one author, one
consumer and one editor) described a hypothetical, interactive online journal
which presented information in layers. Starting superficially, this journal would
gradually reveal more and more information depending on how much the reader

demanded.

“You can easily imagine a more interactive paper where | could click on
what is interesting to me and it would pop up with the much more

detailed supplementary material, and | could actually look at each Plan-
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Do- Act cycle. There would be more media and pictures.” (Surgeon-

Consumer 58)

Four participants did not suggest a ‘layered’ approach but felt that reporting
would be improved by the provision of more visual aids including youTube
videos and webinars. However, they also realised this could be regarded as
controversial and added a caveat to their recommendation: “Maybe | am being

too gung ho” (Academic-Influencer 21).

Two participants (Surgeon-Consumer 32, Surgeon-Consumer 29) felt that the
existing practice of submitting papers in a standard format should not be
changed at all and found it hard to understand why reporting in QI should be
difficult:

“The structure should be easy for people to understand. You should have
your strategy, your methodology, your outcome. It shouldn’t be difficult to

write it up.” (Surgeon-Consumer 32)

Four participants felt that journals should encourage authors to submit multiple
publications for a single piece of QI work so that the details, which may not fit
into the primary report, (such as the contextual features and modifications which
were particularly important) could still be described. This was born from a
frustration at restricted word counts, and a frustration that clinical journals may

not accept more narrative descriptions of context.

“In a mainstream clinical medical journal, there is no space for this
description [of context]. / think it’s quite necessary that there is a sister

publication where people go into more depth.” (Academic-Editor 13)
6.3.2 Perceptions and expectations

Thirteen participants discussed whether journal editors perceive QI to be
attractive using words like “fashionable” (Surgeon-Editor 16), “hot” (Surgeon-
Consumer 07), "sexy” (Anaesthetist-Consumer 37, Surgeon-Consumer 68) and
“exciting” (Anaesthetist-Author 55, Academic-Editor 49).

Three participants said that QI is not attractive because journal editors think
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“We should just bloody well be doing that anyway . . . just pull your
socks up chaps.” (Anaesthetist-Author 55)

They also think that QI is not as attractive as other research, and journals would
rather publish reports which offer a novel therapeutic approach, a cure for a

disease, or something which is more dramatic than QI.

“Saying you've recorded how many people have not done a central line
change is not the same as saying that you’ve just clamped off

somebody’s bleeding aorta on the street.” (Anaesthetist-Consumer 37)

A few participants reported that QI was gaining popularity with “a little more
demand” (Academic-Editor 51) and some participants named individuals such
as Atul Gawande (Anaesthetist-Consumer 37) (a surgeon practicing in America)
and Ara Darzi (Academic-Editor 62) (a surgeon practicing in the UK) who have

been particularly influential. However, this view was contested.

“Getting a headline statement and wanting everyone else to follow your
lead, where everyone across the world knows what you are doing, is
missing the point of QI. It should be about addressing a need that you've

noticed and just putting your findings out there.” (Surgeon-Consumer 68)

Three participants (one editor, one author and one consumer) discussed how
trustworthy journal editors perceive their authors to be. They said that when
missing information is inevitable (to avoid the manuscript becoming a ‘book’),
scientific writing relies upon an element of trust between the reader and the
author. This trust can be assumed because an editor is familiar with the prior
work of an author, and they may have good reason to trust or mistrust individual
authors in the field (Surgeon-Author 26, Manager-Consumer 70). Trust may
also be assumed because the responsibility of reporting accurately and
honestly is deeply embedded within the practice of science and research
(Academic-Editor 13).

“You assume that when they say they randomise patients to groups,
they’ve randomised them competently, right? So we always take certain
things on face in scientific writing and | think that’s fair enough, | mean
that’s the only way we have.” (Academic-Editor 13)

164



In their talk about why reporting can be hard, editors and authors/consumers
defined the expectations they had of each other and what jobs or tasks they
thought the other person should be responsible for. The expectations set by
editors of what they require from authors included: manuscript submission to an
appropriate journal (avoiding a scatter-shot approach, where authors submit
their article to lots of different journals with little thought) (2); use of language
and terminology appropriate to the journal’s audience (1); and a clear and
succinct abstract and conclusion (4). Expectations set by authors and
consumers of what they required from editors included: a quick peer review
process which includes written feedback (3) and clarity on article length,
minimum reporting standards and terminology (6). These participants felt that

editors should take a leading role in improving reporting in QI.

“The editors should be the ones who need to really drive this to make
sure enough detail is included in the papers.” (Cardiologist-Author 25)

Seven participants said that an account of patient and public involvement (PPI)
is often expected to be provided in published reports, and they agreed that PPI
is a mechanism by which reporting could be improved. They said that patients
are clear stakeholders in QI and can contribute helpfully to a QI report to
provide a fully complete account of what actually happened during the project,

and why the work was relevant to patient care.

“Why would you not ask the patients to be involved? That would be
crazy because the patients are there practically more than the staff are.”

(Academic-Influencer 21)

The participants’ comments showing how and why patients should be involved

throughout a QI project are shown in Table 11.
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Table 11 Patient and public involvement in QI

Phase of QI study

Reason for patient involvement

Conception of a QI

study

Identifying research aims (Physician-Editor 64) and
ascertaining the likely impact of the project on patient

care (Academic-Influencer 21).

Intervention design

Reason not given (Physician-Editor 65).

During a QI project

Patients can aid the staff during implementation of an
intervention. For example, “a patient involvement arm”
within a QI study could supplement an electronic
reminder system for DVT prophylaxis “I remind patients
to tell us that they should receive a ‘poke’ every day
they are in hospital” (Surgeon-Author 58).

Data analysis

“We are collecting feedback from patients about safety
and that gets fed back to teams. We have been really
keen to make sure that patients help us with the process
of classifying those events, coming up with
categorisations” (Academic-Editor 60).

Patients may also be “part of audit teams. Their task is
to identify how far the department is patient orientated
or not” (Physician-Editor 65).

Writing up

Ensuring the written output is understandable by
everybody (Anaesthetist-Consumer 37), including
patients. We should be aware that “most patients don't

read academic papers” (Surgeon-Consumer 32).

Dissemination

To ease relationships between clinicians and patients:
“If the patients understood a bit more about some of the
difficulties that we face on a day to day basis, they
would then understand what we’re aiming to do, rather

than just being annoyed” (Anaesthetist-Consumer 37).
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Although participants felt that PPI can often be expected, and they aspired
towards reporting PPI as part of their QI approach, they also knew that
conducting PPI properly can be time consuming, perhaps even more so in the

emerging field of QI where QI experts cannot agree what to report.

“It’s hard enough to get two authors to agree about writing something.”

(Academic-Influencer 64)

If the experts have not yet reached a consensus on how to report QI work,
patients may not have a proper understanding of the subject either and adding
a patient to the QI writing team may further complicate a difficult task.

“The involvement of patients can be very useful, but it can also be utterly
useless and positively harmful if they do not have a proper understanding
of the subject [and] cannot detach their own biases and experiences from

the view they give.” (Surgeon-Author 66)

Editors and authors had clear expectations of each other, but they also
empathised with each other. Editors found it frustrating that “peer review takes
so long” (Academic-Editor 51) and that confusion can exist at the basic level of

understanding what words mean (Academic-Editor 56) (see also section 5.5.1).

Poor consensus between editors and authors on terminology and what
distinguishes QI from related fields could affect whether the work is published at
all. QI may remain unpublished if it does not fit" into the journal editors

expectations about what is suitable for their journal.

“There’s potentially good work that is not being published because
people are making basic mistakes . . . we can only accept a small

minority.” (Physician-Editor 53)

Editors empathised with authors by recognising that reporting QI methods can
be difficult. QI methods such as Lean or PDSA cycles can be implemented by
researchers in many different ways and by different people, and to different
levels of quality in the same study, and this can be difficult to record.
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“Getting the methodology right from a QI perspective is hard in the first
place, but they need to be able to translate that onto the page.”
(Surgeon-Editor 28)

Eleven consumers, authors and influencers empathised with editors and peer
reviewers, reporting that it can be “hard for them to make a judgement”
(Cardiologist-Author 25) because journal editors (particularly of clinical journals)

might be very unused to publishing quality improvement.

“We’re only just beginning to get there in trying to get the editors of
biomedical journals, particularly the clinical journals to have a clue what
Ql is about, and they have much less of a clue about what really high
quality social science reporting is.” (Academic-Influencer 64)

Participants (Anaesthetist-Editor 17, Academic-Editor 13, Physician-Editor 53,
Academic-Editor 56) wanted to improve the quality of submitted manuscripts so
that burden on editors and peer reviewers could be reduced. This is especially
important when finding peer reviewers can be a time-consuming effort, requiring

a lot of resources to co-ordinate (Academic-Editor 56).

Participants (two authors, one consumer and one influencer) thought that the
burden on editors and peer reviewers could be reduced by providing them with
education to “demystify the woolliness” (Anaesthetist-Consumer 37) and equip
them with the “sophisticated” skills they need to review QI manuscripts
(Radiologist-Author 24). Conversely, this could add to their burden, rather than
diminish it. Adding extra tasks for editors to complete may not be feasible, when
much of their work load is completed during evenings or weekends (Academic-
Editor 49). Adding extra work may not be desirable, as editors may understand
what QI is but reject manuscripts because of a high manuscript submission rate
(Physician-Editor 53).

6.3.3 Locating QI literature

Tasks such as systematic review?* and learning new skills (such as how to
report in QI), demand the accurate retrieval of existing QI literature, and

participants suggested that the ability to retrieve QI literature was important.
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“I'm finding papers now that | wish I'd found a year ago ... | personally
quite like to sit and read a couple of examples of how things should be
done, just so you've got some idea in your head where the goalposts
are.” (Anaesthetist-Consumer 69)

QI evidence?* is scattered across a variety of publication types (such as QI
research and QI reports) and journal types (such as QI journals, surgical
journals, or management journals).?® Eleven participants (five consumers, four
authors, and two gatekeepers) echoed this concern, reporting that QI literature
can be difficult to find sometimes because terminology can be inconsistent and
confusing (section 5.5.2) but also because they did not know which journals
published QI work. The ‘brand’ of a journal and whether it can be distinguished
as a ‘Ql journal,” can influence how likely it is that a participant would choose to
select it to look for QI articles. Participants identified BMJ Quality and Safety as
a journal orientated towards QI work (Physician-Consumer 30, Anaesthetist-
Consumer 69, Academic-Editor 49, Academic-Editor 56, Academic-Editor 62
and Physician-Author 55).

In addition to searching for the literature, these eleven participants suggested
that understanding which journals were likely to publish QI work could affect
where they chose to submit their manuscripts. They realised that there are not
many ‘Ql journals’ available and because QI is a hybrid of social, behavioural
and clinical scientists, QI authors may have restricted options of where to

publish.

“It’s difficult to know where to place that sort of thing.” (Anaesthetist-

Consumer 45)

As the field of QI is emerging, it is not easy to recognise ‘Ql journals’ but despite
this, participants felt that the existence of journals which contain predominantly
QI literature, was a positive strategy to collect QI literature in one place.
However, other participants disagreed, recommending that QI work relating to
surgery should be published in perioperative journals where it will be more
easily accessed by a surgical audience (Cardiologist-Author 25, Academic-
Author 48, and Surgeon-Author 58). These participants wanted QI to be an
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intrinsic component of wider (non-Ql) perioperative journals to make the QI

literature more easily accessible to everyone who might benefit from it.

Participants suggested several solutions to ease the retrieval of QI literature:
simplifying terminology?418> (see Chapter 5, section 5.5) and creating a central
repository of QI work (7). Repositories of literature in healthcare include
services such as PubMed (provided by the US National Library of Medicine
(NLM) to enable free access to MEDLINE and NLM indexed papers), EMBASE,
SCOPUS, and ProQuest. These repositories contain a comprehensive index of
scientific journal articles. Organisations which index or register QI work are
important to journals because it helps them to fulfil their function of presenting
scholarly material to a wide audience. The participants suggested that the
absence of a repository to index QI literature in one place could add to the
problems of reporting. A scattered pool of literature could mean that it is hard to
find, making it difficult for authors to learn from a field which is rapidly
developing. The scatter of literature may also present QI as a discipline which is

disjointed across many fields of science.

Six participants (three consumers and three authors) recommended the use of
regional (such as QI collaboratives) or national (such as the UK’s Health
Foundation) organisations. This could improve an individual’s ability to locate Ql
literature by: raising awareness of QI work; providing QI training programmes to
bring people together; or providing contact information for editors and authors

with similar interests.
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6.4 Discussion: Influences on reporting

This chapter has explored the views of QI stakeholders to identify how their own
motives, the external influences imposed upon them, and the influences they
may need to impose upon others, can affect QI reporting. Participants valued QI
reporting for three reasons: academic reward, patient benefit and reduction of
research waste. Features of hospitals and journals which had a compelling
effect on the actual conduct of QI reporting included: organisational resources
(time and money); organisational culture; rules and regulations; mechanisms to
locate the QI literature; and the perceptions and expectations that stakeholders
have of each other. However, the interests and concerns of QI stakeholder
groups are very different, and in order to produce a publishable account of QI
work, they have to juggle competing priorities and sometimes make choices
between them. This does not simply highlight the problem that there are not
enough hours in the day to create and polish a piece of writing, or that work
load makes the physical act of reporting hard. The pressures participants face
and the choices they have to make are a further visible manifestation of the

problem that QI is not yet established as a scientific field in its own right.

The problem that QI projects do not enjoy full scientific status has pervaded the
findings presented in this chapter, as well as Chapter 5. Participants identified
that for QI work to be well reported, healthcare and academic staff may need to
work together more frequently, perhaps to the extent that joint clinical academic
roles or QI ‘units’ are created, which operate as clinical trials units do. The
motivations of academics and those who are doing the improvement work may
sometimes, but not invariably, conflict. For example, many clinicians were keen
to acknowledge their own drive to publish in high-impact journals, and all QI
stakeholders agreed that the purpose of QI work should be to make care better
for patients. However, QI work (as opposed to research on quality
improvement) is often carried out by healthcare staff who are not driven by the
currency of publishing and face a day-to-day struggle of balancing conflicting
demands, for example, setting study aims that they see as important, and
adopting goals set by their organisation; or satisfying the demands of their
clinical work at the same time as completing polished accounts of their QI

activities. The relationship between clinicians who are quality improvers and
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academic staff might be difficult to establish because in the field of QI there is
an uncertain boarder between science and service delivery. It is also unclear
exactly how QI should operate as a science along a continuum from the hard
science of health services research through to local QI projects, or to what
extent the values a science like QI should be melded with the values of related
scientific fields.

There are challenges associated with supporting purposeful relationships
between academia and QI, but much headway has already been made. A broad
infrastructure exists globally to support the development of applied healthcare
research®’? and the National Institute for Health Research (NIHR) provides
infrastructure to support health research in the UK.3"* A ‘researcher-in-
residence’ model has also been proposed to stimulate on-site generation and
co-creation of knowledge between academics and clinicians,®’° to yield
publications of greater relevance and utility.?® Similarly, boundary-spanning
roles can allow knowledge to flow between different professional groups.37¢
Although my participants suggest that this type of infrastructure could aid
reporting, gaining access to these resources could be hard, especially if QI
must first be regarded as research. For example, if a research nurse was
allocated time to work with a QI team, additional obstacles, such as the
payment of additional treatment costs, would need to be managed.®’” The
integration of patient involvement which is often expected in research (section
6.3.2) can also be hard to enact.3’® Even if obstacles can be overcome, the
contribution of PPl itself is difficult to report,?’* and this could add to the
challenges authors already face.

Participants also raised questions about what a scientific frame for QI reporting
should look like during their discussions about QI journals and manuscript
format. Reporting is hard if the field of QI does not quite fit into the types of
journal and manuscript formats which are currently available. Participants
separated QI journals from specialist clinical journals, suggesting that QI is a
‘hybrid’ science which does not fully embrace the values of any one field. Cross-
pollination of ideas from different fields such as the social sciences, IS and
conventional medical reporting can be seen as a blessing and a curse.

Encouraging the flow of knowledge between different disciplines can serve as a
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breeding ground for generating new ideas.3’® For example, perioperative
research has benefited from cross-pollination from engineering (nuclear power
and oil rig engineering) and aviation,®”-38 and this could suggest that
perioperative researchers will be receptive to QI, and helpfully contribute to its
development. However, the ‘hybrid’ science of QI may also be problematic
because some terminology from the social sciences,®? or even QI itself (like the
term ‘value-added’) might be unfamiliar to QI stakeholders. Thus, authors need
to make choices. They might aspire to report features which characterise Ql,
but may have originated in other scientific fields, or to report features which are
typical of a conventional medical reporting framework. How authors make this
choice could relate to how publishable they think the finished account will be,

and how acceptable it will be to their peers.

The process of publishing is influenced by deeply engrained issues such as the
degree to which an author is trusted by their peers, and academic reputation.
Authors who are driven by the currency of publishing may have much riding on
these issues, and so the question of how to strengthen the scientific character
of QI is pressing. This raises the question that a trade-off may need to be made.
If QI becomes cast in a brand new mould that is unique, and does not fit with
the values of traditional clinical journals, it could be a difficult pill to swallow for
QI authors who want to make their work known to their surgical peers.
Conversely, if QI is cast in a mould which tries to conform to the norms of other
fields, the spark which is unique to QI and may strengthen its ability to change

care for the better, could be concealed.

In Chapter 5 | suggested that QI may need to develop its own standards of
scientific reporting, or carve out a recognisable place for itself which sits
‘between’ other related fields. This chapter shows that when this choice is made
further decisions will need to be taken, such as whether to create ‘Ql journals’,
and how to resolve the uncertain boarder between science and service delivery.
Each chapter in this thesis feeds into the next, to build a complete picture of
why reporting in QI can be hard. Therefore, some findings reported in this
chapter, such as the contextual features of organisations such as resources and

relationships, will be described in more depth in Chapter 7.
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7 THE PROBLEM OF HOW TO REPORT CONTEXT

7.1 Introduction

In this chapter, the problem of how to report context in QI will be presented.
Reporting the context of a QI intervention involves ‘understanding what
happens when a particular QI intervention is joined together with a team,
organisation, or health system, through multiple interacting contextual layers'
(p.2).38! Participants in this study positioned context as an important feature of
QI reporting, but they presented several reasons why context is a difficult

concept to write about clearly, completely and scientifically.

First, the participants themselves gave varied definitions of context, suggesting
that many QI stakeholders find it difficult to work out what context is. Second,
they reported that it can be very difficult to notice which contextual features are
important during a study, or whether some contextual features exist at all. Third,
participants raised concerns that some QI authors might not feel able to be
completely honest about what happened during a QI project in a published QI
report. Fourth, they suggested that the scientific community may have failed to
value the qualitative approaches which may be especially helpful for reporting
contextual features of QI studies. Finally, participants perceived scientific
uncertainty about how context should be reported, and they explained why it is
important to get this right so that successful interventions might be more easily
transferred from one setting to another. Understanding why these problems

exist helps in explaining why reporting is hard in QI.

7.2 Defining context and understanding what to report
All 42 participants spontaneously raised context as a problem when asked:
'‘What is difficult about reporting in QI?' The majority (38) of participants used

the word context or a close synonym for it such as 'setting.’

Twenty-eight participants raised the problem that authors may not understand
what context is and that QI authors, editors and peer reviewers may lack the
knowledge which is required for this type of writing. Knowledge is defined as
how well an individual understands a concept.382:383 Participants reported that
attempting to define contextual features and describe them in detail is difficult

because the contextual features of a study tend to be ‘amorphous’, ‘dynamic’,
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‘ethereal’, ‘nuanced’, ‘intangible’, ‘subjective’, ‘fuzzy’, ‘mushy’, ‘implicit’ (not
explicit), ‘nebulous’, ‘qualitative’, ‘hard to describe’, and ‘softer’. Contextual

features, being difficult to describe, are often relegated to a ‘black box’.

"There are a lot of factors that impact on the outcomes of those
processes and a lot of these factors people put in this big black box we

call context." (Academic-Editor 13)

Most of these 28 participants said that authors should report the contextual
features of a QI study so their readers can “know what was happening”
(Academic-Influencer 21). They reported that ‘knowing what was happening’
during a QI project requires descriptions of how success was facilitated but also
what might have caused barriers. The contextual features which can impact
success or barriers included: leadership, buy-in, culture, relationships,
teamwork, resources, expertise, management, communication, environment or
setting, and behaviour. Participants described some of these features in further

detail, for example, Academic-Editor 49 described buy-in as:

“Where the spark was, what motivated people to do it, what really
happened, why was it accepted and how were they able to keep it

pushing along.” (Academic-Editor 49)

Four participants (two editors and two surgeons) talked directly about scaling up
QI projects in a new setting. During 'scaling up’, modifications to interventions
which have previously been tested elsewhere and ideas on how to implement
them are assembled in a new place.38* These participants suggested that to
allow scaling up to happen, the cost and quantity of resources should be
reported alongside (or as part of) the context:

"So context and resources — these would be two takeaways to report on,
if you want to inform scalability of a quality-improvement project.”
(Academic-Editor 49)

This initial portrayal of context as a black box reflects the problem that Ql is a
young field: it is not yet clear to stakeholders how features which are important

in this field (such as context) should be defined.
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Three academics (who were also clinicians) referred to a QI intervention as a
'behaviour change intervention' during a conversation about reporting context,
suggesting that strategies to improve buy-in are deliberately and thoughtfully
introduced. The perception that QI often involves a thoughtful introduction of
behaviour change highlights the issue (raised previously in Chapter 5, section
5.5.2) that QI is a field which draws from many other disciplines such as
behavioural science.

Participants said that reporting context should include a description of barriers
in the setting in which the QI intervention is operating, or specific events which
stimulated a helpful (or unhelpful) influence on the QI work. This could include
barriers related to the organisation:

“It might say this was done in a rural hospital, but then it doesn’t say

under threat of closure in the next six months." (Academic-Influencer 21)

It could also include barriers related to the people working within an
organisation:

"l know a person who would repeatedly tear off the wall a poster related
to a particular QI project because he didn’t believe in it. This person was
a consultant surgeon. A senior consultant surgeon. So it was very
unprofessional thing to do and, of course, massively undermined the
project — it completely sort of disrupted the whole thing." (Anaesthetist-
Author 47)

The diverse manner in which context is described in the literature is a known
barrier to learning about context and being able to describe it adequately®®® and
the need for common language and terminology was raised as a major theme in
Chapter 5. A set of domains (the MUSIQ tool) which can aid description of
context already exists®® but they were discussed by only three people (two
authors and one editor). Participants said that while the use of CONSORT for
reporting RCTs has become well established, the reporting of context is less
intuitive, and it can be hard to remember exactly what should be included. Nine
participants suggested that establishing reporting guidelines for contextual

features would be helpful to act as an aid memoir, and to provide structure and
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an element of control, reducing the temptation to provide too much detail on
some items at the expense of others.

“Using those guidelines are helpful because it actually pushes you
to make sure you think about things that you might not otherwise
have written in the paper.” (Academic-Editor 62)

Conversely, some participants warned that using reporting tools could stifle
creativity by “straightjacketing” people into one way of thinking (Academic-Editor
13). Participants were also concerned that trying to use new reporting
guidelines on top of navigating a sea of literature about context, would be hard

and could exacerbate poor reporting.

“The implications of asking authors to do this — use more and more
reporting tools, is not really consistent with the requirement to summarise

your research in 2,000 words.” (Academic-Editor 49)

Six participants (two editors, two authors and two consumers) also said that
context can be hard to report because it is not usually presented as a taught
subject during clinical training, where emphasis is typically placed upon

experimental science (such as RCTSs).

“Although | was very interested in organisational behaviour and culture, |
didn’t really have the kind of understanding that allowed me to put it as
an observation on a piece of paper. Most people don’t have that skill.”

(Physician-Consumer 30)

Participants suggested that when authors have been trained predominantly in
classical experimental science, they tend to “roll their eyes” (Surgeon-Author
26) when they are asked to report contextual features such as teamwork or

communication because they cannot easily measure or summarise them.

"As a clinician, if you're reading something and there’s a measurable
change at the end: that makes it easy to digest." (Anaesthetist-Consumer
37)

Eight participants (four editors, two authors and two consumers, of whom six

were clinicians) reported that a method of measuring or quantifying the
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contextual features of an intervention would improve reporting. Quantifying
context could simplify the data, encourage brevity, and aid the process of
analysing contextual data, which could otherwise be unwieldy. However,
participants realised that not all contextual data could be measured, and one
participant paraphrased a famous quotation of the physicist Albert Einstein to
illustrate this point:

“Not everything that can be measured is important; not everything that’s

important can be measured.” (Surgeon-Author 26)

7.3 Noticing contextual features

Five gatekeepers, three consumers and two authors identified that context may
not be reported at all (poor reporting by omission) because the author may not
realise the contextual feature was important, or that it existed. Corridor
conversations, chance meetings of charismatic personalities, a changed team
member, simultaneous unrelated work in other departments, arguments with
different departments, or board level decisions can contribute towards the
success of the QI study, but these factors may be evade the attention of even
the most diligent QI researcher. Some participants regarded context as
something that “goes on around the intervention” (Academic-Editor 49) as

opposed to being a deliberate ingredient of the intervention itself.

“Everything that actually happened in the sort of underneath might not be

as obvious, so you might not report that.” (Academic-Author 09)

Four participants recognised that teams leading QI research can involve a lot of
people. Large teams can mean that “a /ot can be lost in translation” (Surgeon-
Consumer 33), especially if contextual features are hard to identify in the first

place. It may also be difficult to notice contextual features if:

“You're too ‘init’ to realise that it’'s something about the place you work in

... you’re almost too close.” (Surgeon-Influencer 11)

Contextual factors may be missed because searching for all possible contextual
features with a vigilant and reflexive mind set is hard work.38 Fourteen
participants talked about the burden of their hectic clinical schedules (see

Chapter 6, section 6.2.1). Four of these participants said that their clinical
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workload made it more difficult for them to put time aside to focus on a task they
found hard — writing about contextual features.

“l should have kept an accurate record of what was happening, but it’s
quite a lot of work when you're trying to work a busy job at the same time.”
(Physician-Consumer 72)

7.4 Reluctance to write candidly about context

The participants recognised that it is important to report the aspects of a study
which did not go well, but they felt reticent about doing this. Almost a third of
participants (four authors, four gatekeepers and five consumers) raised
concerns that they would feel uncomfortable writing about how individuals or
institutions had negatively influenced their study. In this chapter these
influences are called ‘negative contextual features.’ Participants gave accounts

from their own experience as examples.

"It can be a sentence that you had a clinical lead that's strong, an active
clinical leadership blah, blah, blah. But we both know how that meeting
is delivered can either be really charismatic and energising for the team
or it can be on the other extreme, tantamount to bullying and finger
pointing and a completely destructive sort of culture.” (Physiotherapist-
Author 05)

The negative contextual features raised included: bullying, finger pointing,
senior executives feeling powerless to enact a change, QI interventions being
tampered with (e.g. posters torn down) and organisational pressure to avoid
'‘bad marketing.' Two participants (one surgeon and one academic), talked
about surgeons they knew personally to identify negative contextual features.
They suggested that for an individual to flourish as a surgeon, they might
require certain personality traits, but while these personality traits can be helpful

in the field of surgery, they can be an obstacle to QI work.

“They don’t want to be told how to do things or what to do.” (Surgeon-
Editor 16)

“They’re in control, total control.” (Academic-Influencer 64)
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Participants knew that negative contextual features were important because
they could influence the implementation of the QI intervention, but they did not
know how to write about them in a professional and courteous way. Participants
were anxious to protect their reputation and future working relationships with
others. Participants also wanted to protect others as well as themselves, and
they raised concerns that deliberately seeking out and then publicly reporting
this kind of data might feel threatening or uncomfortable for the staff involved in
the QI study. Finally, participants said that negative contextual features cannot
be reported if they are invisible to the QI lead because staff are not given the
opportunity to speak out, or feel they can't speak out because nothing would
happen as a result. Thus, many of these negative issues are swept ‘'under the

carpet’, creating poor reporting by omission.

"All under the carpet . . . people don’t want to say the chief of surgery
was an idiot and we had to get the hospital president to sit, make him
agree to this." (Surgeon-Editor 16)

Participants felt uneasy about being ‘brutally’ honest about negative contextual
features because they wanted to create the 'best sell' for their work. Creating a
positive 'spin’ on a study is related to the issue of selective reporting bias and

the perception that negative results are harder to write up.

"You're always trying to give the best sell for your work, and so | think that
inevitably leads you to frame your ideas in a certain way because you
want to get published, so there needs to be some positivity there. | think
that may sometimes prevent you from being completely brutally honest
about how things actually were." (Nurse-Consumer 10)

7.5 A failure to value qualitative approaches

Participants reported that QI was a 'creative' enterprise which could involve a
story telling or narrative writing style (see Chapter 5, section 5.6.2), and this
requires the use of words to interpret phenomena. Thus, | use the phrase
‘qualitative writing style’ to indicate the use of words, as opposed to a
quantitative writing style, which may require the use of numbers.3’ Participants

said that using qualitative methods could aid the reporting of context in QI (see
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Chapter 7, section 7.5), but they also recognised that adopting a qualitative
writing style might be difficult.

Fifteen participants (seven authors, six gatekeepers and two consumers) used
the term 'qualitative’ to describe how the experience of another person could be
captured, particularly in relation to staff engagement (or buy in) and
organisational culture. Other participants described contextual features such as

communication, culture and teamwork as:

“Anything that is not easy to measure numerically.” (Surgeon-Author 26,

Surgeon-Consumer 33)

Participants proposed that these data could be captured by keeping a QI diary
(6), or using ethnography (2). Conversely, two participants said this kind of data
cannot be captured, and that instead, the consumers of the QI work should be
encouraged to contact the authors, or visit the site where the QI research is
operating.

“Visit them, look around, take part of their improvement activities and

take that knowledge home with you.” (Physician-Editor 65)

This view was contested by others who said being forced to contact the authors
or go and visit could be time consuming and a barrier to learning (Nurse-

Consumer 10, Academic-Influencer 64).

Participants valued qualitative approaches because it helps them to convey ‘the
depths of the difficulties in creating change” (Physician-Consumer 72) and to
avoid “thin” descriptions of what happened (Academic-Author 01). Ten
participants (authors, consumers and editors) preferred a mixture of qualitative

and quantitative approaches:

"These papers are not necessarily qualitative or purely qualitative. You
can [also] have very quantitative data on say organisational culture. What
| think is important is to get that picture in whichever way the researchers

have managed to assess it." (Academic-Editor 13)
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Ten participants (one author, five consumers and four gatekeepers, of whom
five were clinicians and five were academics) reported feeling reticent to use

qualitative writing styles.

“That probably only gets a sentence in a write-up. | don’t know — | dont
really know what that would gain." (Surgeon-Consumer 68)

These participants said that authors (particularly those who actively publish in
surgery) tend to view qualitative inquiry as an adjunct to quantitative work,
rather than a valuable feature of QI reporting. In the field of surgical research
qualitative work may be dismissed altogether, because authors perceive it to be
“turgid” (Nurse-Consumer 10) or “waffly” (Anaesthetist-Consumer 69, Physician-
Consumer 72) and:

“The kind of woolly stuff that the nurses do.” (Anaesthetist-Consumer 37)

One consumer, one author and two editors explained that editors (particularly of
surgical journals) may not feel that qualitative descriptions of context creates
useful knowledge (Anaesthetist-Consumer 45, Surgeon-Author 55) because
their classical training in experimental research methods teaches them that
context is 'noise’ which should be controlled out, or that variables which are
hard to measure (such as context) are less desirable. Three editors were
resolute about their reluctance to publish papers which require in-depth
descriptions of local contextual features and do not resemble an experimental
or quasi-experimental study design. This helps explain why reporting is hard
because authors may feel they do not have permission to report context. Thus,
contextual details are often the components of a QI report which “get edited out”

(Academic-Influencer 21).

Finally, both authors and gatekeepers are trying to conform to a set of rules and
regulations which include an allocated word count. Authors (Radiologist-Author
24 and Surgeon-Author 25) and Gatekeepers (Academic-Influencer 21,
Academic-Influencer 64, and Academic-Editor 49) said that weighing up a
desire to include detail about context while keeping to a set of concise
statements which fit an allocated word count can be challenging. Participants

did not know when a description of context “is too little and when is too much”
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(Anaesthetist-Consumer 69). They said “it’s a fine line to walk” (Academic-
Influencer 64) because if you provide every contextual detail the writing could
be almost infinite, but it is hard to choose which details to include at the
expense of others. For example, it is difficult to describe all the details of a
system which might be alien to an international reader with a limited amount of

space.

"l can report about NSQIP, | would send it over to [anonymised British
journal], and people would say well we don’t know what that even is. |
have to spend most of the time discussing that as opposed to the

project.” (Surgeon-Editor 16)

Both editors and surgical authors are trying to fit QI reporting into a set of
existing values about whether qualitative writing is useful or not, and how long
an article should be. This indicates that a degree of incongruence exists
between the conventions of medical publishing and the field of QI. The need to
report details such as context makes QI different to other types of surgical

research and this can make reporting hard.

“Ql is difficult to report at the moment because | think it’s bucking the
trend of most journal preferences in terms of what knowledge is or what

science is.” (Academic-Author 01)

In contrast to the majority view of participants (26) who explicitly stated that
context is hard to report, two individuals (Anaesthetist-Consumer 45 and
Academic-Author 48) felt that context should not be hard to describe. Instead,
they felt that incomplete reporting of context stems from journal editors, who
think that context is not important knowledge, and from QI authors who are not
trying hard enough to use literature which already exists to help them improve

their writing.

7.6 Encouraging scientific writing about context

Participants reflected on the problem that the reporting of context does not
always have a high scientific profile with journal editors, and they drew on their
knowledge of traditional scientific approaches to work out how this problem

might be alleviated. Twenty-four participants (10/15 authors, 4/12 consumers,
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and 10/15 editors) said that context was an important reporting item because it
shapes the reader’s scientific understanding of generalisability and causality,
but they found it difficult to identify how this should be reported in a scientific

manner.
7.6.1 Generalisability, replication and scaling up

Chapter 5 introduced the view that QI stakeholders wish to know which
ingredients of a QI intervention are generalisable and which are not (section
5.6.3.) This section will present the views of 22 participants who talked directly
about the reporting of context and how this affects generalisability, replication
and scaling up. | will now draw on the literature to provide a definition of each of
these concepts in turn. In order to generalise results, the study population must
be representative of the ‘real world’ population that a tested intervention intends
to benefit.2** Measureable features such as participants’ age or their number of
co-morbidities are often used to help determine whether a sample is
representative. Generalisability, replication and scaling up are not synonymous
terms, but they all relate to getting the intervention to a population that would
benefit from using it. A generalisable study suggests that the characteristics of
an intervention and/or population can be the same when an intervention is
applied to another setting. Replication is a process by which an intervention,
which has been tested elsewhere, is implemented in a new setting.38 Scaling
up is also about implementing an intervention in a new setting and it relates to
how local issues of infrastructure and context are addressed during this

process.38

Journal editors (4) said it is harder to publish studies which place a lot of
emphasis on qualitative descriptions of context because although contextual
features can help to explain how an intervention works, they are very often
unique to each setting. A non-generalisable study is less valuable to an editor
because the consumer of the QI work is likely to need to repeat the intervention
evaluation all over again somewhere else. QI consumers (Surgeon-Consumer
29 and Physician-Consumer 72) and editors (Physician-Editor 53, Academic
Editor 49, Academic-Editor 62 and Academic-Editor 56) said that when QI

studies need to be repeated anyway, the function of a QI publication becomes
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more about sharing ideas, rather than writing for exact replication. One view is
that when QI reporting involves sharing ideas, details about context are less
important because the reader is less reliant on exact descriptions to understand
exactly how the intervention could be transferred to another setting. Other
participants disagreed (Nurse-Consumer 10, Academic-Author 05, Cardiologist-
Author 25 and Academic-Editor 13), suggesting that “more elaborate
descriptions of the local setting, local context" (Academic-Editor 13) are

important, even when a study is conducted at a single site.

"If you have the detail at least you can see that it is something we could
do in our location, or | like the process and maybe we could change it.

Knowing the detail can allow for assessment.” (Cardiologist-Author 25)

Conversely, the editors said that even when a full description of context is
provided, it can still only be used to inspire ideas, rather than contribute to

understanding.

"There’s so many different ways in which even something as basic as a
checklist can be done, ....they're going to essentially have to do the
same thing the authors did ....... to check for implementation problems

and resolve them." (Physician-Editor 53)

This lack of agreement on how much detail should be allocated to descriptions
of context, and what these descriptions should be used for (replication or the
generation of ideas) creates difficulties. If stakeholders perceive that a
description of context cannot aid understanding about the generalisability of an
intervention, authors may perceive that descriptions of context will be less
publishable and may need to “go to and fro a couple of times” (Academic-
Author 60) between editors and peer reviewers. Then, QI authors may feel less
inclined to invest a lot of time in reporting a concept which is not valued, or they
may not report context at all. If context is recognised as being a useful aid to
generalisability, it may take time for authors and editors alike to reach
agreement on the extent to which exact replication can be attempted, and how

context should be reported in a scientific manner.
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Five clinicians (Surgeon-Author 66, Surgeon-Editor 28, Surgeon-Consumer 07,
Anaesthetist-Editor 17, and Physician-Consumer 30) said that exact replication

should never be attempted.

"Unless you describe the context of where ‘A’ is being applied and how
X, Y, Z’ (which you can't control for) may or may not be influencing the
final effect called B, it is absolutely dangerous to take that and then apply
it somewhere else and we do that in the NHS all the time." (Physician-

Consumer 30)

Instead, these participants proposed that the terms 'recreate’ or 'reproduce’
might replace ‘replicate’. They felt that context should be described so that the
reader can understand how to adapt or modify the intervention to suit the

requirements of their own setting.

"I think it’s helpful to have that [contextual] information, not necessarily so
that you can replicate it exactly, but so that you could see what they did
and see how you might have to modify it in your hospital." (Surgeon-

Consumer 07)
Other participants said that replication could be attempted.

"Can be replicated as long as we know what the context was where the

patient was and what made it work." (Surgeon-Author 14)

Participants suggested terms such as feasibility or portability could replace

generalisability to make explicit that some contextual features can be changed.

"The problem with portability is that because of an interaction with
context, you might take the same recipe and insert it somewhere else
and experience a completely different outcome and that is because of
local soft factors, variances in the people involved, local systems,
culture." (Academic-Author 48)

The 22 participants who talked about generalisability and replication expressed
frustration that QI is not a recipe which can be translated exactly into another
setting. This can cause problems between hospitals who want to utilise QI work

which was conducted in the same region, but these problems might be
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heightened for consumers who are interested to replicate a QI study which was
conducted in another country. Three participants specifically raised the problem
that the context of healthcare systems in the US, the UK, the Netherlands and

countries in Africa (where the WHO surgical safety checklist was implemented)
are very different. Thus, the intervention’s use is limited if the context described

bears little resemblance to their own location:

"Clearly what you are going to do in your hospital in the UK is different to

what | am going to do in my hospital here." (Surgeon-Author 58)

A few participants felt that it is almost impossible to improve descriptions of
context so that ‘recreation’ or ‘portability’ could be facilitated. They said that
regardless of how much detail is provided, it is unlikely that the same

intervention can ever be translated successfully into another setting.

“l think it’s true to say that the same intervention is unlikely to work

exactly the same in two contexts whatever you do.” (Surgeon-Author 66)

The majority of this group of 22 participants did describe how the reporting of
context could be improved so that generalisability, replication or scaling up
could be better managed. First, participants hypothesised that many hospitals
face similar issues and therefore, some contextual features are likely to be
similar between settings. They suggested that a standardised set of ‘similar
contextual issues’ could be encouraged, to enable consumers to recognise the
contextual issues they need to focus on more quickly, thus reducing time spent
on assessing the feasibility of replicating or scaling up the intervention in their

own setting.

"When we read about QI we should have a clinical perspective of what is
similar to our health system and our environment and that would speak
to the feasibility and translatability of different efforts.” (Surgeon-Author
58)

Second, three participants suggested that a separate external or independent
evaluation which takes place alongside the main QI study, should be used to
identify important contextual features which might otherwise be missed, and

facilitate scaling up activities.
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"The independent evaluation work that we have done .....we got a sense
that they are doing all this fantastic stuff: the way that they talk, the
leadership that goes on, and they don’t know they are doing it."
(Academic-Editor 62)

7.6.2 Establishing causality

Nine participants (three consumers, three authors and three editors) discussed
the problem whereby varied contextual factors, which can change in an
unpredictable manner over time, can make it difficult to understand which
factors ‘influenced’ and which factors ‘caused’ an intervention’s success or
failure. Participants talked about a range of study designs that can be used in
QI research (including uncontrolled before-and-after studies and RCTs) and QI
projects, and some of these study designs are not intended to ascertain
whether one variable caused the occurrence of another. Yet, across this whole
spectrum of study designs, participants felt that establishing how much an
intervention caused or influenced an effect was important so that they did not
make false assumptions or create ‘false hope” that one QI study “is going to
work for someone else” (Nurse-Consumer 10). Participants used the word
‘influence’ to refer to factors which could have a more tentative relationship with
the outcome. They said that these factors may be ‘associated’ with, or
‘attributed to’ the outcome, rather than “definitely causing the improved

outcomes” (Surgeon-Consumer Q7).

Whether they chose to use the term ‘influenced’ or ‘caused’, participants wanted

to know what made the intervention work.

“It’s important for the people undertaking the QI programme to be able to
identify what the barriers are, what the facilitators are and, more
importantly, what are the key features that made the QI programme

work." (Surgeon-Author 14)

Participants associated the presence of multiple contextual factors with the
‘messiness’ of Ql and they associated this messiness with the presence of bias.
Research texts describe bias as a systematic error which can influence the

outcome, and six participants (three editors and three authors) said that
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teamwork, culture, communication, leadership, resources, funding and buy-in
are contextual features which are capable of introducing bias and could

systematically influence the direction a QI study takes.

"They did these things and their mortality reduced in a risk-adjusted way
by 40%.” Somebody else said, ‘well gee, we did all that and nothing
happened.” So, this means you either don't believe the results of the QI
programme, or you think the institution didn’t really do the things that
they said, or there may have been these intangible, difficult to measure
things like culture, teamwork, communication that weren't included [in the
written report] and could be attributed to the results.” (Surgeon-Author
26)

While generalisability is often connected with the concept of external validity,
minimising the risk of bias is often connected with the concept of internal
validity.®8° Two participants (Nurse-Consumer 10, Physician-Consumer 30)
used the term ‘internal validity’, in connection to their talk about bias and

causality.

“Internal validity cannot be addressed unless the details are there of the
environment within which the study was carried out.” (Physician-

Consumer 30)

Participants suggested that balancing the need to write about context,
generalisability and causality can be hard because those writing up QI work
might not be “epidemiologists or researcher types, they are led by QI
champions” (Academic-Author 09) or they may have come from a quantitative
background with their first QI article being a “change of direction” which involves

more qualitative work (Surgeon-Author 58).

Some participants who talked about causality also talked about probability (they
referred to Bayesian methods to illustrate this) and falsifiable results (referring
to Karl Popper to illustrate this) (Editor-Physician 53, Anaesthetist-Author 55).
They were interested to explore how contextual features could be examined
using a traditional scientific approach. However, others maintained that Ql is a

‘halfway house between practice and research” (Academic-Influencer 21).
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Thus, it is important to combine ‘narrative’ accounts of context with some of the
principles of more traditional scientific approaches, but it will be hard to do this
because what is emerging to become recognised as QI does not fit neatly with

what is expected in conventional medical publishing.

“It’s a question of how you write that down in a way that’s easy for the
human brain to take in, in a structured way such as we are used to, while
still explaining and talking people through the context of how you got to

where you are.” (Anaesthetist-Consumer 69)

While some participants suggested that contextual features could be important
to obtain a better understanding of causality, others did not engage in this
debate at all. Rather than regarding context as key features of a QI programme
which could help to explain how an intervention worked, two surgeons
(Surgeon-Consumer 32, Surgeon-Consumer 68) described contextual features
such as culture and teamwork as ‘natural variation.” These are factors which are

happening anyway, over which the author has no control.3*
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7.7 Discussion: The problem of how to report context

This chapter has presented some of the challenges associated with reporting
the contextual features of QI studies. A sense of frustration emerged among
participants and they suggested QI authors may not always feel equipped with
adequate knowledge or permission to write fully about all the contextual
features they encounter during QI work. Participants felt unsure that they would
be able to notice all contextual features, and they raised the problem that when
they did notice contextual features which were negative, it is hard to report them
in a professional manner. Participants also suggested that reporting contextual
features may require a qualitative approach to writing which may prove difficult
if it is poorly regarded by some QI stakeholders. Finally, while most participants
recognised that context is important to report, authors, consumers and editors
alike could not identify an optimal scientific approach for how context should be
described. Participants suggested that accounts of context should be used to
allow a reader to make judgements about whether to generalise, replicate or
scale up successful studies in other settings and whether the intervention had a
causal relationship with the outcome. However, more work is needed to clarify
the scientific framework for QI reporting to raise reporting standards.

The data reported here raises many easy-to-identify problems, such as the
absence of reporting guidelines for the contextual features of QIl, and the
disagreement between authors and editors about how much depth an author
should go into when recording details about context. These problems are also
symptoms of the underlying pathology that QI as a distinct scientific field has
not yet become established, and it sits between other related disciplines. The
data presented here also reflects another characteristic of QI reported in
Chapter 5 — that QI reporting can occur on a continuum, from those who are
working as quality improvers on the front line, struggling to obtain buy-in for
their local projects, to those who are working towards multi-site QI research

which is more generalisable.

The new issue that this data raises, is that QI reporting requires a description of
some features which are generic to other scientific fields (such as describing the
degree of generalisability) and some features which are specific and unique to

QI (such as reporting context). Attempting to describe features which are
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specific to QI in a way which is relevant and acceptable to medical publishers,
and attempting to report them in a way which is aligned with the character of Ql,
are sometimes conflicting goals. Using the example of context as a specific
reporting feature which is particularly important in QlI, it became apparent that
participants valued many concepts of traditional science — such as identifying
sources of bias and understanding causality. However, they recognised that it is
not possible to faithfully report context while remaining completely obedient to a
scientific approach which originated in the experimental sciences. To overcome
this problem, participants drew from their knowledge of more conventional
medical reporting, and what they valued about this (generating a study which
could be used to benefit patients at other sites), to present a new image of how

specific features of QI such as context could be reported.

Participants demonstrated a desire to adapt a conventional reporting style (such
as replacing the term generalisability with portability), in order to tackle the
specific reporting features of QI (such as context). Participants said that QI
should not aspire to satisfy the harder scientific value that an intervention
should be extrapolated from a study and universally applied everywhere.
Instead, they proposed that with appropriate scientific description of context
(which could include the use of an external evaluation team, for example),
decision making about how generalisable a study is and which features may
have caused the outcome, might be eased. The projection of a degree of
obedience to the demands of conventional science while allowing this new
science to emerge in its own right indicates what type of science QI might
become. Stakeholders have proposed that it would be helpful to move away
from the perception that context is fluffy or soft, towards the view that
descriptions of context can be valuable to the scientific field of QI. This could
represent an optimal solution for perioperative QI authors to whom publishing is
important because it could eventually reduce the threat that detailed
descriptions of context are less publishable, generate less impact, or are less

valuable for career progression (Chapter 6, section 6.1.1).
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Actually enacting this balance between conventional medical reporting and the
new science of QI is not going to be easy. A garden might be a helpful analogy
to describe what might happen next. The garden of QI is beginning to become
planted out with herbaceous perennials (such as the familiar tasks of using a
control group), bulbs which will come out in the spring (such as outcome
measures), and roses (such as the intervention materials), but in the midst of it
all sits a large banana plant (the contextual features of QI), which has
completely different needs to the rest of this garden. It is unfamiliar to most
English gardeners and it needs to be taken out of the soil and looked after in a
special environment in the winter. However, understanding what is unique about
this garden, understanding how the plants exist together in the same
environment, and enhancing communication between different planting experts
may then lead to a more confident landscaping attempt. The garden of QI will
grow to become mature, with paths that interlink carved out between the many

types of plants, and a clear map which shows how it can be navigated.

Currently, templates to encourage the description of clinical interventions (such
as the TIDieR reporting guideline and journal manuscript formats) do not fit the
unique challenges of QI: a QI intervention is not a stable thing because it can
rapidly mutate over several iterative cycles, and neither is the context in which it
operates. Many researchers, such as those working as part of the SQUIRE
group, have already begun to ‘landscape’ the garden of QI, but further work is
needed to: clarify exactly what sets QI apart from other fields; to get a better
grasp on elements of context which have eluded quantification and description;
and to understand which aspects of context are relevant enough to merit
reporting in outputs with tight word limits. In the next chapter, a practical
exercise will be used to further illuminate which reporting features are unique to

the separate scientific field of QI.
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8 QI AUTHORS AND THEIR AUDIENCES

8.1 Introduction

Chapters 5, 6 and 7 have demonstrated that QI reporting can be difficult
because there is a lack of consensus about whether QI is a science and what
type of science QI should aspire to become. QI reporting can be complicated by
challenges in the field such as practical decisions about where to publish and
how to format the manuscript. This chapter explains that QI authors must
ensure that what they record in their published manuscript can be understood

by their reader so that it can be used in practice.

A QI author writes for an audience. This audience may read the perioperative
literature for many reasons, but some may wish to apply what they have learned
in their own place of work. This application of learning can take many forms,
such as using the article to generate ideas about what they could do in their
own setting, or to replicate an intervention exactly (Chapter 5, section 5.6.3 and
Chapter 7, section 7.6.1). For this to be successful, the audience must be able
to understand the intervention in the way the author intended. Therefore, |
designed a study to explore whether participants correctly interpreted a report of
a perioperative QI intervention and if not, which parts were misunderstood. The
report | chose, by McCulloch et al,?%8 will be referred to as ‘the Lean article’ and
the authors of this article (the Lean authors) are referred to as A, B and C. Lean
is a QI method taken from industry which aims to reduce waste by simplifying
processes and ensuring errors can be easily visible.?6® The Lean article
described seven interventions which were implemented using a Lean approach
(Figure 5).

| asked participants in my qualitative interview study to read excerpts from the
Lean article. Each participant was asked to choose one of the interventions
described, and explain what the ingredients of the intervention were, as if they
were going to deliver it in their own hospital. | analysed their accounts and
displayed 23 anonymised quotations from the transcripts of ten participants in
Table 12, and 10 methods by which reporting might be improved in Table 13.
These ten participants included five QI authors, three consumers and two

gatekeepers. A further 10 transcripts (which had not at that point been coded)
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and six audio recordings (which had not been transcribed) were also used, to
check that both tables remained representative of the wider dataset. During
January 2016, when Table 12 was designed, the most frequent interventions
described by the participants were those numbered 1, 3 and 6 in Figure 5, and
quotations describing these interventions were selected to populate Table 12. |
then shared these tables with three authors of the Lean article and asked them
to check whether the participants’ interpretation of their intervention matched

their understanding of how it was conducted.
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Table 12 Excerpts from interview transcripts

requirements

Theme Excerpts from interviews with QI stakeholders who discussed this QI report: McCulloch et al
(2010) Effect of a “Lean” intervention to improve safety processes and outcomes on a surgical
emergency unit. Br Med J. 2010;2; 341
1 Word 1. “Ajournal article doesn’t do it any justice. We hamstring them by limiting them to 3000 words” [09]
count/Journal . “We have limitations in what we can publish and how we can publish it, because clinical journals

are more used to, | mean .... it doesn’t take long to describe a drug trial, right?” [13]

. “If you’re writing up a quality improvement project within a randomised control trial for the Lancet

you’re going to be following a more traditional approach which would prevent you from explaining
things in as much detail as you might like.” [10]

. “They're just going through the steps of what they need to do to publish — ‘| feel I've done

something important that | want to share, I've invested loads of time in it, what are the steps | need
to follow in order to get it out there?” [01]

. “There are a huge number of journals. Some are very focused on quality improvement, but others

are not, and yet all of them will possibly publish quality improvement research. The challenge
there, is that the reviewers and the editors of journals may not have a sophistication around some
of the challenges and methods in quality improvement” [24]

2 | The character
of Ql work

. “Quality improvement tends to focus on time series work, but the traditional evidence based

medicine pyramid doesn't recognise a time series study design because that wasn't the paradigm.’
[24]

. “Quality improvement is more real-world projects, it's not research. Quality improvement inherently

has all the biases. It'll have clinical biases, selection biases, and reporting bias* [14]
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Theme

Excerpts from interviews with QI stakeholders who discussed this Ql report: McCulloch et al
(2010) Effect of a “Lean” intervention to improve safety processes and outcomes on a surgical
emergency unit. Br Med J. 2010;2; 341

3 | Description of
the materials

used

1. “A nurse-led exercise to improve inter-shift handover was introduced. The nurses presumably led
the exercise | am not exactly sure what the exercise was. It says the bedside handover process but
| don’t know what that is. The ‘basic care checklist’ doesn’t tell me what kinds of things are on the
checklist or what it looked like or, who uses it (I suppose the nurses use it). And a track and trigger
chart, | don’t know what that is” [09]

2. “I'm not sure what the education was on. It says other areas that tackles education but | don't know
what the prompt cards are for or what the education was for.” [01]

3. “A simple protocol was used to allocate roles and responsibilities. But they don't really describe
exactly what that protocol is for or how they improved it” [07]

4. “They talk about using the data to drive the analysis and I'm assuming that that means that they're
feeding it back to people® [01]

4 | Replication

1. “The fact that there was a table, with a lot of description for a medical journal, of what was done,
that’s what | found useful because | could take this and | could think about recreating a version of
this” [13]

2. “l couldn’t necessarily reproduce it, but the key thing for me is that with quality improvement |
wouldn’t necessarily want to reproduce identically” [05]

Table 12 - Excerpts from interview transcripts

197




Theme

Excerpts from interviews with QI stakeholders who discussed this Ql report: McCulloch et al

(2010) Effect of a “Lean” intervention to improve safety processes and outcomes on a surgical
emergency unit. Br Med J. 2010;2; 341

5 | Context and
second

publications

. “I would be more curious as to how they adopted the implementation or improvement strategy that

they used and what challenges emerged for them” [01]

. “I was still curious that whether or not it went smoothly, they don’t talk about any kind of push back”

[09]

. “The way that it was presented seemed like everything was done very smoothly and they didn't

really have any issues. But it’s a little bit surprising, because they were working on seven or eight
different interventions at once which could be difficult” [07]

. “I don’t know for example whether this study that we’re looking at here ever had another publication

to describe the local context and issues around how, the reality of how these interventions were
actually done” [13]

6 | Ql Method

. “It doesn't imply that anything was learned or any changes were made as a result of the learning so

| guess that’s why I'm saying ‘did you really do Lean?”” [01]

. “It's not about DVT prophylaxis. It's more about the Lean intervention than it is about the DVT” [05]

“It sounds like they were interested in implementing not one particular intervention. They wanted to
implement the whole Lean model into the surgical unit. They wanted to, kind of, create a culture of
continuous quality improvement” [07]

Table 12 - Excerpts from interview transcripts
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Theme

Excerpts from interviews with QI stakeholders who discussed this Ql report: McCulloch et al
(2010) Effect of a “Lean” intervention to improve safety processes and outcomes on a surgical
emergency unit. Br Med J. 2010;2; 341

7 | Theory
underlying
the

intervention

1. “7 routine care processes were selected. It is always curious to me how they get selected, so that
is not something that they did well” [09]

2. “They maybe could have been a little bit more detailed in talking about how they chose the different
interventions” [47]

3. “One of the things that | liked about it was that they focused on the things that the staff were
interested in improving, which | think is very important. So | think that's good advice when you're
putting something like this into effect.” [21]

Table 12 - Excerpts from interview transcripts
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Table 13 How reporting in QI could be improved

This solution would make it easier for Ql authors to produce an account of their QI work which is reproducible in
another setting
1. | Authors should keep a QI diary so that important
information is not lost by the time the final report is written
Strongly disagree Strongly Agree
2. | Every journal should allow authors to include web links for
supplementary material
Strongly disagree Strongly Agree
3. | We don’t need any new interventions to improve
reporting. We just need people to use the guidelines
which are available such as SQUIRE, MUSIQ and
TIDieR. Strongly disagree Strongly Agree
4. | Journals should allow larger word counts for QI projects
Strongly disagree Strongly Agree
5. | YouTube videos for each QI project should be included
as a link within the journal article Strongly disagree Strongly Agree
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This solution would make it easier for Ql authors to produce an account of their QI work which is reproducible in
another setting

Journals should only provide ‘bite’ size summaries of a Ql
project on a single page of A4, with a link to an open
access peer reviewed version of the full QI paper

Strongly disagree Strongly Agree

QI research is currently published across many different
clinical journals and it can be hard to find it. It would be
good to have improved indexing in bibliographic
databases. Strongly disagree Strongly Agree

Authors should publish one paper giving the overview of
the whole project and at least one further paper
expanding on the intervention itself and the contextual
features of the work to support replication and scaling. Strongly disagree Strongly Agree

There should be a QI specific data base alongside
traditional databases like pub-med to make it easier to
find QI literature. Strongly disagree Strongly Agree

10.

QI teams should receive education/guidance to better
understand what is important to report and how to plan
their study Strongly disagree Strongly Agree
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Figure 5 From McCulloch et al: Table of interventions (p.1044)

Table 1|Study measure and intervention used for each safety relevant process studied

Safety relevant care
process

Study measure

Intervention

1 Directverbal
" communication between
medical and nursing teams
on daily rounds

Allward rounds for general surgical inpatients on the unitwere observed at
different times of the day. To avoid gualitative problems, the quality of the
verbal communication between doctor and nurse on the ward round was
recorded in a binary fashion: “Yes” if a nurse was present during the ward
round review of a patient; “No” if he orshewasn't.

We conducted a protracted root-cause analysis and a problem identification exercise
with representatives of all users. Improvements were made invisual communications
ontheward to facilitate staff identification, and a simple protocolwas used to allocate
roles and responsibilities.

Correct administration of
2. prophylaxis for deep vein

Use of compression stockings (thrombo-embolus detemrent stockings) and
low molecular weight heparin on all general surgical inpatients on the unit

Fishbone problem analysiswas used, followed by solution design. Stickerswere put
in drug charts to ensure compression stockings and dalteparin sodium (fragmin) were

thrombosis was audited against the local protocol. prescribed, and nurses checked that patientswere complying. Information was distributed
to patients. Four “plan, do, check, act” cycleswere used, with refinement and improvement
ateach stage. Intervention culminated in pre-printed drug chart and self audit

Reduction of drug An experiencedward pharmacist used a bespoke form to record all Data driven analysis of prescribing errors identified that a few medications were being

3. prescribing errors

prescribing errors identified during routine daily drug chart review in all
general surgical inpatients on the unit.

incorrectly prescribed frequently. Prompt cards kept on the staff ID card fobwere
distributed. Other areas were tackled with education alone—with no improvement.

Use of alcohol gel for hand
4. hygiene onenteringward

An observer recorded use of alcohol gel by visitors and staff entering the
ward.

Simple attempt to improve compliance was made using bettervisual cues and
availability of alcohol gel. No formal “plan, do, check, act” processwas done.

Correct use ofvenous site
infection protocol

Compliancewith localvenflon usage and infection monitoring guidelines
was audited by ward staff against hospital guidelines for all general
surgical inpatients on the unitwith avenflon.

A pre-printed check box on drug chartswas used to improve reliability, and a checklist
handover regimenwas introduced to promote compliance.

Adeguate monitoring of
6 patients’vital signs and
" recordingoftheirrisk scores

Observation chartswere evaluated forthe preceding 24 hour period and
audited against the local protocol. The guality of completion of the “track
and trigger” component of the observation chart was scored on a four point
Likert scale for all general surgical inpatients on the unit.

A nurse led exercise to improve intershift handoverwas introduced. The bedside
handover process was implemented in association with a basic care checklist, which
included a track and trigger chart.

7. Adequate completion of
fluid balance chart

The quality of the written documentation in the fluid balance chart over
the most recent 24 hour period was scored on a five point Likert scale
{excellent to poor) for all general surgical patients receiving intravenous
fluids orwith a documented request for fluid balance monitoring.

Given the high level of pre-intervention compliance, the staff did not considerthis
process a high enough priority to address.
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8.2 Does an audience of a Ql article understand the authors’ description
of an intervention?
The first Lean author interview was completed on 26 February 2016, when 36
participant interviews had been completed. A chart which documents a timeline
of each milestone of the SIQINS study is provided in Appendix 10. A total of
three Lean author interviews and 39 participant interviews were completed. Five
participants completed a shortened version of the task (to read a section of the
Lean article and describe the intervention), four due to time constraints and one
because they did not provide consent for extracts of their transcript to be shared
with the Lean authors.?%8 During the interviews the participants could not name
the journal or the Lean authors, suggesting that the anonymisation was

successful.

During the task of describing an intervention, the participants’ most frequently
expressed concern was that they did not understand the procedures involved in
the intervention’s delivery, which corresponds to item 4 on the TIDieR
checklist'*° (for a full list of TIDieR checklist items see Table 5). This relates to
how the materials used were used and what was done.*>° Twenty-three
participants found it hard to describe the procedures involved with the following
interventions: education; improvements in direct verbal communication; better
visual cues for hand gel; nurse checks to ensure compliance with prophylaxis; a
nurse led exercise to improve inter-shift handover; and fluid balance.
Participants used phrases such as “/ presume” (Physiotherapist-Author 05) and

‘it sounds like” (Anaesthetist-Consumer 69) to describe what was done.

Descriptions differed between participants. For example, when describing

‘better visual cues for hand gel’ participants said:

“That means more bottles of gel on the ward that were better

signposted.” (Anaesthetist-Editor 17)

“That means somebody watched people when they used it or not.”
(Anaesthetist-Author 47)

Another participant could not attempt the intervention description at all:
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“l don’t know what happened, because all they say is we put up visual

cues.” (Academic-Editor 51)

In contrast, two participants reported that the description of the intervention
procedures “sounded very clear” (Anaesthetist-Author 47) and that they “would

do exactly the same” (Academic-Editor 13).

The next most frequent concern was that participants disagreed about how well
theory, study aims and rationale were reported. Twelve participants said they
wanted more information about how and why the safety relevant care processes
were selected and a clearer statement of aims (Table 12, row 7). Participants
(Surgeon-Consumer 07, Academic-Author 09, and Nurse-Consumer 10)
recognised that “staff were encouraged to address the problems they felt to be
most important?®® (p.1045), but they wanted more information about how the
priority setting exercise with the staff was conducted. The participants were
looking for deeper explanations about why the intervention was felt to work in

order to use the article in practice.

Participants also felt that full details of the materials required to deliver the
intervention were not available (item 3 on the TIDieR checklist). Eleven
participants wanted the materials used to deliver the intervention to be included
as an appendix or described in more detail. These materials included: the
protocol, the fob cards, the educational material, the basic care checklist, the
information distributed to patients, the track and trigger chart, the fluid balance
chart, and the fishbone diagram. Participants knew that a fishbone diagram is a
type of flow chart used to explore the causes of an effect,?%4 but they weren’t
sure whether the fishbone analysis should be described as part of the
intervention or not. Participants also described some difficulty in understanding
terminology such as ‘safety relevant processes’, ‘track and trigger’ and ‘data

driven analysis.’

Finally, seven participants could not always completely understand who had
delivered the intervention (item 5 on the TIDieR checklist), and whom the
intervention would be delivered to. They wanted more information to understand
“‘who did what” (Academic-Influencer 21). For example, one of the interventions

involved a problem identification exercise with ‘representatives of all users’
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(Figure 5, p.10442%8), but the participants did not know who those

representatives were.

“Presumably that is doctors and nurses, but were there any other

people, physiotherapists, healthcare assistants?” (Academic-Editor 62)

When the Lean authors clarified whether the participants had correctly
understood their interventions, five major problems arose. First, all three
authors said it was difficult to remember what happened. They could obtain
details about what happened from memory or stored paper files, but this might
be hard.

“Erm... right, well . . . | scratch my head. Did we do that, | can’t
remember doing that.... | suppose we did. | do have quite copious notes
and files and | could find something that would be relevant, but it would
be a bit of a struggle.” (Author B)

Second, the Lean authors acknowledged that terminology was problematic for
their readers, but they reported this could not have been avoided. They said
that when they wrote the Lean article, it was much harder to publish QI. They
were “forced” to use a generalised terminology (Author B) because Lean was
only just emerging in surgery. Even now QI is regarded to be a youthful field
with a wide spread of terminology in use, and work is still ongoing to obtain
consensus on how interventions should be described.8 The problem that some
terminology, such as track and trigger (which is now known as MEWS), may

change over time was also a barrier the Lean authors could not overcome.

"Back then it was a comparatively new field and it was just starting to

break into mainstream clinical journals.” (Author C)

Third, lack of funding was problematic. This could frustrate attempts to write
fully because the task of writing demands much time and effort to execute many

competing tasks at the same time.

“You are trying to work with the staff, do the science, get published in a
reasonable journal, get funding, and now, you are having to think about
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the people who might read your work in five or 10 years’ time and what it

is going to mean for them then.” (Author A)

Fourth, the Lean authors raised the problem that it can be hard to implement QI
in healthcare and this could add to the burden of reporting. The Lean authors
recognised that a Ql intervention is not a stable thing. It is ‘messy’ because
involves “dealing with imperfection i.e. sick people” (Author B). The act of
conducting QI and then reporting it can also be difficult when the motivations of
healthcare managers are not aligned with the motivations of the healthcare

staff.

“The hospital board (who often come from fields completely outside of
healthcare) deal with overall strategy and what that comes down to is
keeping the hospital out of the red and out of the newspapers.” (Author B)

Finally, all three authors reported that they were evaluating how Lean could be
implemented in their clinical setting, with the intention of encouraging others to
use it. Thus, the purpose of their publication was to enable their audience to

learn something more generally about Lean, rather than use it to repeat exactly

what they did, or gain an in-depth understanding of theory.

“What the nurses did [in intervention 6 — figure 5] doesn’t really matter . .
. they locally identified a problem, they developed a local solution and
they implemented it using Lean principles. | wasn’t writing a paper on
how to improve handover. | was writing a paper on how Lean can be
applied.” (Author C)

The Lean article was never intended to be reproduced; thus, asking the
participants to describe the intervention as if they were going to repeat it was
seen to be unfair. However, 11 participants drew parallels with their own place
of work and believed they could either replicate exactly or do something similar.
For example, Surgeon-Editor 16 described what normally happens on his ward,
to explain what he thought ‘direct communication between medical and nursing

teams on daily rounds’ (p.1044)%%® meant:

“When | go on to the floor to round . . . | have to go right to the nurses’

station and announce that I'm there, and then the nurse, the charge
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nurse and my team will then assemble and we’ll go round. So that’s a

concrete intervention.” (Surgeon-Editor 16)

As described in previous chapters (sections 5.6, 5.7 and 7.6.1), writing explicitly
to allow an adequate description of what happened during the study, can enable
exact replication, or a ‘modified’ type of replication. Both are legitimate uses of a
QI publication, but both require the reader to understand exactly what was
done. The Lean article represents the latter group: publications which are
intended to stimulate ideas for new QI work in other settings, and the author-
checking exercise can be used to learn lessons about how this type of QI article

can be used in practice.

8.3 Authors and their audience — disagreements arising from the author
checking exercise

The main disagreements which arose during a discussion about the intervention

description were about the type of replication being attempted, and the type of

QI publication. These will be presented in more depth, below.
8.3.1 A blueprint for replication?

The Lean authors felt their article was intended to inspire others to use Lean.
They said that a QI intervention is not a basic science intervention and therefore
cannot ever be replicated exactly. Thirteen participants noticed that the article
was more about describing Lean than the interventions, and the Lean authors
agreed that this view was “spot on” (Author C).

“It was never meant for people to go and replicate precisely what we've
done. We want people to understand what we have done so they can

build on it and learn from it.” (Author C)

The viewpoint of the Lean authors is starkly different to the data presented in
previous chapters, which demonstrates that while sharing ideas is important
(“we should be able to learn from others, steal ideas . . . shamelessly” (Nurse-
Consumer 10), it is better for them to be not just useful, but actually used (see
section 7.6.1). To do this, the reader of a QI article would require more detail
about what happened, and an indication of which components could be

adapted.
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Participants said that replication of the interventions described would be difficult,
but rather than saying replication is not possible at all, they suggested two
levels of replication that could be attempted. First, eight participants explained
that a ‘near-exact replica’ could be created which contained many ‘“very similar”
features. Interventions such as reorganising the drugs cupboards and
developing prompt cards for the staff ID fob were deemed to be easily
replicable. Second, eleven participants described a method of replication which
involved being able to use the Lean article, not just to generate ideas but also to
develop a set of interventions suited to their own setting. This would represent

an attempt to create a ‘modified replica’.

“This article [the Lean article] contributes a framework for the

reproduction of the project. It gives you ideas.” (Academic-Editor 49)

Participants reported that to attempt either one of these types of replication,
they would need a better description of the interventions, which was constrained
because the authors bundled too many interventions together. However, the
authors intended to deliver a multi-faceted intervention (not a singular one), and
they suggested that their audience should use the article to generate something
of their own which was entirely new, rather than an exact replica, or modified
replica. Therefore, a QI article can be used to create an almost exact replica; a
‘modified’ replica; or something almost entirely new. These very different
representations of what an article can be used for will be explored further during
Chapter 8.

8.3.2 The purpose and type of QI publication

The Lean authors recognised that there are two possible outlets for QI work: a
QI journal and a clinical journal. Some of their talk suggested that they held
clinical journals in much higher regard. The high esteem of a clinical journal was

a good motivator for Lean authors to publish there.

“Times have changed a bit - the QI community now is much bigger and
the readership is probably more open-minded . . . you would probably

still only get it into a dedicated QI journal.” (Author A)
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The Lean authors gave three reasons why their article is well suited to the
arena of traditional academic publications. First, they perceived that journal
editors, as well as the physicians who would be reading the article, would prefer

a concise report which avoids over-elaborate or:
“Slightly random, quirky, opinion based, woolly narratives” (Author C).

Furthermore, the Lean authors felt that a detailed description of intervention
elements was not necessary because the Lean article was not intended to
facilitate replication. Yet, the participants valued more information over brevity
so that some form of replication could be attempted. Some editors also valued
the idea that replication should be possible, suggesting that a concise report
which is not replicable has a dubious purpose and is less publishable. Thus, the
ideal format for a piece of QI research, which satisfies all stakeholders’

requirements, becomes a hard solution to find.

“If it's something that you could have thought of yourself and you still
have to replicate what the authors did . . . because of your local issues,
then it’s not clear what service is being performed. “ (Physician-Editor 53)

Second, the Lean authors felt their article was well suited to publication in a
clinical journal because it made a novel contribution to knowledge at a time
when the use of Lean in surgery was very new. Third, the Lean authors used a
proper suite of statistical tools to implement their time-series method, which
therefore merits publication in a “decent journal” (Author B).

8.4 Participants’ views of how reporting can be improved

Participants suggested how the description of a complex set of interventions,
such as the seven described by McCulloch et al,?®® could be improved. The
participants’ ideas to improve reporting (summarised in Tables 12 and 13) were
‘task-orientated’ i.e. generated by an experience of completing a difficult task
which involved describing a complex QI intervention. Consequently, the
purpose of any interventions they suggested to improve reporting was likely to
be well matched to the situation they intended to improve (the complete

reporting of QI).3% During the Lean author interviews, Table 13 was used only
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as a stimulus for discussion, to encourage the flow of conversation about

reporting. It was not intended to be used as a formal scoring system.

The participants and the Lean authors agreed that a QI diary (Table 13, row 1)
and supplementary material (Table 13, row 2) should be used to enhance
reporting. The Lean authors expressed regret that they did not keep a diary
during this particular project (McCulloch et al),?®® because it had worked well
during work conducted later. They related the use of a diary to hard laboratory
science. Thus, the influence of conventional medical reporting is very important,
and can shape how authors choose to describe QI interventions, as well as the

solutions that are put into place to improve reporting.

“A QI diary could be similar to a Tab book’ — one of the practices of a good
scientist is to have a lab book — it’s a basic science skill to keep that diary
and to keep the generation of ideas and themes running through.” (Author
C)

The three Lean authors also agreed with the participants that supplementary
material is important, but they reminded me “going back 10 years [when this
work was conducted], it was quite rare” (Author B). They had all used
supplementary material in more recent publications and said that this is a

‘modern sensible answer” (Author C).

Eighteen participants felt that word count could have restricted how much detail
could be provided (Table 12, row 1). However, all three Lean authors, and a
group of nine participants, reported that that increasing a word count restriction
(Table 13, row 4) may not be useful. First, because authors who have been
trained to write within the confines of a traditional academic reporting model for
such a long time may not be able to write in any other way, and second,
because the esteem of the academic journal carries with it the assumption that
a competent author should be able to explain exactly what they did within the
word count. Thus, increasing the word limit of an article may not be well
accepted because it could carry with it some negative connotations about the
capability of the author. Third, removing a word count restriction may not be
useful because it will always be difficult to use words adequately to portray a full

description of a QI intervention, regardless of how many words are available.
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Thus, reporting problems are not related to the constraints of word count, but
rather to the “constraints of being a human being” (Author A) — an author cannot
report everything. Participants and Lean authors both referred to the example of
context to illustrate this point because context is hard to portray fully using only

words.

Twelve participants wanted more detail about five contextual features: the
setting (including type of hospital and type of admissions); buy-in (how did they
get frontline staff to participate); leadership (“who drives the process” (Surgeon-
Author 14)); “senior support” (Academic-Influencer 21); and barriers or “push
back” (Academic-Author 09). All three Lean authors reported that many
contextual features influenced the conduct of their study, but that a full
description of context was not included because they preferred to write a
concise account (see also section 8.3.2); they did not have “an adequate
language to describe it” (Author B); and that authors who are not well versed in
qualitative or ethnographic research may feel ill equipped to report it (Author A).
Also, while adding details about context could make the article more useful by
allowing the audience to consider how they would translate the intervention into
their own setting, it could simultaneously make the article “woolly” (Author C)
and less readable. While discussing whether the Lean article provided
sufficient detail about context, a small number of participants changed their
mind about word count restrictions, and this suggests that the question of how

to improve reporting may not be straightforward to answer.

“Maybe | was wrong at first to say we don’t need more words, because
yes it is complicated and | would be perfectly happy to admit that these
inadequacies of reporting were down to the fact that we were squeezing

into a word count.” (Author B)

Adding ‘supplementary’ material to the main article was regarded to be
beneficial by the participants and authors alike, but the participants could not
agree on whether other methods of providing additional information should be
encouraged. For example, some participants suggested that the use of ‘bite-
size’ summaries (Table 13, row 6) and second articles (Table 13, row 8) could

be used to elaborate on some especially interesting aspect of a previously
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published paper. A bite-size summary could be especially helpful when time is
short, and a second publication when more detail is needed for replication.
However, Authors A and B said that promoting the use of ‘bite-size’ summaries
or second articles would be self-indulgent and greedy: “That’s like getting two
bites of the cherry” (Author B).

When using words as a sole medium of relaying a message to an audience,
some discrepancies between the author and their audience may always arise
because words may not be an adequate medium through which QI can be fully
described. For example, the wording of a publication can be chosen by a QI
author who is unfamiliar with, or trained in, the rigours of academic writing
(Chapter 6, section 6.2.1). Some participants suggested the Lean article was
written by authors who had QI expertise and therefore, the audience would
need a lot of knowledge about Lean to be able to use it (Anaesthetist-Consumer
45). Lean authors admitted that their version of Lean was “a bit of a quasi Lean”
(Author C) which could have been problematic, but they felt that their article, like
most QI research, tends to be written to be used by front-line staff who do not

have specific academic training.

“People who describe their work as quality improvement tend to take the
approach that amateurs — people who have mainly clinical experience
and no academic professional training as an improver — can do a
perfectly adequate job. QI papers need some expertise, but the
emphasis is much more strongly on the front-line staff designing things.”
(Author B).
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8.5 Discussion: Authors and their audience

The author-checking exercise highlights some of the reporting difficulties which
have been presented in previous chapters. First, Ql is a field which suffers from
inconsistent terminology and terminology which is not always well understood
(section 8.2). Second, QI is often conducted by healthcare staff who face many
competing demands, such satisfying the goal of ‘keeping the hospital out of the
red’ (section 8.2) while selecting project goals which suit their own clinical
priorities (see also Chapter 6, section 6.2.1). It may not be easy to balance the
conflicting requirements of a QI improver working on the front line, who needs a
practical usable resource, with those of a journal editor who needs a concise,
scientific account. In this chapter, the main disagreements between authors and
participants were about whether QI should be replicated and how (section
8.3.1), and the purpose and type of QI publication (section 8.3.2). Analysis of
this data has shaped a developing argument about what type of science QI is
starting to become and how it should fit in with the existing landscape of

scientific fields which are important in perioperative care.

The author checking exercise raised some fundamental differences in opinion
about what the purpose of a QI article might be. QI articles may be published in
order to generate ideas for use in practice, or to allow others to create an
(almost) exact replica, or a modified replica of an intervention. Each of these
different aims may require a different style of writing, and could be published in
a ‘Ql journal’ or a ‘traditional’ journal. However, as demonstrated by this author
checking exercise, an article can be read by different stakeholders, who may
wish to use the article in a different way from that originally intended, and this
can cause a mismatch of views between the author and the reader. If an article
is concise, it might be less useful for those wishing to apply it in practice, but
helpful for editors and authors who value brevity in the traditional model of
reporting. If an article is completely novel, it may not be as relevant for clinicians
who see QI as being routine good practice. If QI authors publish in the journals
they hold in highest esteem and select some research designs over others,
some research questions might remain unanswered. If an article is light on
theory, readers may not fully understand how and why the intervention is

thought to work. If these opposing views cannot be resolved tensions between
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editors and authors about what is deemed to be acceptable to publish may
result in some QI work being more visible than others.

The data presented in this chapter suggests that a model for reporting which
can satisfy the needs of all QI stakeholders does not yet exist. There is tension
between what participants perceive to be the proper content of scientific
accounts (in terms of style and content) and what might actually be useful and
relevant for those who want to use QI work to improve care. An account which
is written to meet the needs and expectations of a front-line QI audience in
terms of what is included and how it is presented, may not be acceptable to a
‘traditional’ journal such as the BMJ. However, many QI authors who have a
heavy investment in the currency of academic reporting may not be prepared to
sacrifice academic esteem for the needs of a QI audience. Authors may not
wish to move away from the reporting outlets that they hold in highest regard
because it may require them to invest a lot of time and effort into changing their
writing style (which they have perfected over many years) to gain a reward that

seems dubious.

The choices that the authors and their audience made about which
interventions could helpfully resolve reporting problems offers interesting
insights into the type of field they envisage QI might become. Participants and
Lean authors saw value in the use of supplementary material and a QI diary.
The use of supplementary material is already endorsed by many traditional
journals, and lab books (which participants likened to the QI diary) are a feature
of the hard laboratory sciences. Conversely, the idea of longer word counts and
additional ‘second’ publications were rejected, just as they are often rejected by
conventional medical reporting models which favours brevity. Thus, the authors
expressed a desire to retain what is valued about a traditional medical reporting
model. To be useful, the interventions selected must be meaningful for the QI

authors, journal editors, and those who are consuming the work in practice.

QI is an applied science but the science can be used for different purposes
(exact replication, modified replication, or the generation of a new idea), and
this adds to a picture which is being built up in this thesis about what is unique

about QI. The interventions designed to improve reporting must improve each
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type of QI publication, while also being valued by front-line improvers and hard-
core health services researchers who both have an equal stake in QI. The
challenge now will be for QI stakeholders to embrace what is unique about QlI,

while also retaining what they value in traditional research.
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9 DISCUSSION

The discussion will open with my personal reflection on the process of
completing this PhD. A discussion of the main learning points will be presented,
with a view to integrating and distilling my findings about why reporting is hard,
and whether the field of perioperative care is likely to involve problems which
are markedly different from those faced in other healthcare specialties. The
limitations of the qualitative study, and how the findings of this PhD may inform
recommendations for practice for all those who work in the field of perioperative
QI, will also be presented. Finally, this chapter will outline how this PhD might

be taken forward.

9.1 Personal reflection

At the very beginning of undertaking this programme of research | completed a
statement of personal motives (Chapter 3, section 3.2), and | reviewed the
literature (Chapter 2, section 2.1) to develop a research question about why
reporting QI is so hard. In order to understand what QI involves, | also
conducted a small QI project involving PDSA cycles, and discovered for myself
some of the challenges of intervention specification, modification and reporting.
This highlighted why it is important for QI authors to explain their perceptions,
because although they do not always know for certain which intervention
elements were important, attempting to explain to their readers what worked
best for them can be helpful.3%38! This led me to believe that QI can be pursued
in a manner which gives value to both logic and reason (an outsider view) and
individuals’ perceptions (an insider view), which are two views proposed by
Blaikie about how knowledge can be acquired.®! Making this explicit allowed me
to begin to understand that QI can entail an important mix of qualitative and
guantitative approaches to data collection and synthesis.

It is my duty as a healthcare professional and a researcher to reflect upon my
own performance, and reflecting on how | have conducted myself during this
PhD will help me to focus on how | should progress towards a future leadership
role. This process of reflection has generated four categories of personal
attributes: curiosity, reliability, humour and patience. As an applied researcher |
do not situate myself as an external actor in society, but rather, | recognise
myself as a member of it. | am curious to understand an individual’s perception
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of their reality and this has translated into a high regard for well-executed
qualitative research. | sought to be a reliable researcher during the process of
obtaining ethics. | consistently provided prompt responses to queries; | kept all
correspondence correctly filed so that | could later explain which decisions were
made, in which order and for which reasons. Humour and warmth enabled me
to build a rapport with my interview participants, as well as with people across
multiple organisations such as hospitals, universities and journals. Finally,
patience helped me to complete the work during sometimes challenging
circumstances. Through understanding patience, | have also understood the
value of caution and | avoided rushing to action at the outset of the qualitative
work, (see section 3.4). This decision was instrumental in enabling me to shine
a light on what really makes reporting difficult in perioperative QI, and what |

should focus on to improve it during the next phase of my academic career.

9.2 Youth, aspiration and maturity

To fully explain why reporting QI is so hard, this discussion chapter is divided
into three sections: the youthful field of QI, the aspiring field of QI, and the
maturing field of QI.

My overall view of the data presented in this thesis is that reporting QI is a
‘messy’ business because we cannot yet answer the question: ‘What is this
thing called QI?’ Ql is a young field. It involves concepts which are poorly
defined, and it exists on a continuum from health services research (which can
be easily recognisable as science) through to local QI projects. Beneath this
overview of the youthful, messy world of QI, QI stakeholders operationalise it,
making decisions day to day about how QI should be reported. QI is reported
and published by many different organisations and individuals who are tasked
with the job of deciding what kind of science QI should aspire to become. QI
stakeholders have different (and sometimes competing) priorities about what
they value about scientific reporting and what QI should be used for. It may not
be possible to remain completely faithful to what is valued most about scientific
reporting, while allowing QI to emerge as a separate scientific field, and some
trade-offs need to be made. From the aspirations stakeholders have for what QI
reporting should look like, a set of new norms and values are re-shaping the

field of Ql. Now, reporting items can be identified which represent what is
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unique about QIl, and what makes this field distinct and different. This delicate,
somewhat embryonic nomenclature represents a move away from the
messiness and ambiguity which has characterised QI as a youthful field. Now,
QI is being cast in a more mature mould which is acceptable to a wide variety of
stakeholders who wish to use QI work to benefit patients who experience

perioperative care.
9.2.1 The youthful field of QI

The problem that QI is an emerging field which is poorly understood as a
science (if it should be regarded as a science at all) has pervaded the findings
chapters of this thesis. Participants found it hard to explain what QI is, because

they struggled to answer questions such as:

¢ Which interventions are QI interventions?

e How does QI fit in with the landscape of ‘traditional’ science that many QI
stakeholders are used to?

e What is context and how should its influence on the study outcome be
reported?

e How can a QI researcher know which ingredients of an intervention have

the most effect on the study outcome?

How can a QI researcher know which ingredients need to stay the same

and which can be changed?

Inadequate reporting of QI in the perioperative literature was confirmed by
conducting a systematic review (Chapter 4, section 4.3). The 100 included
perioperative QI papers scored an average (arithmetic mean) score of 6.31 (of a
total of 11 TIDieR checklist items which guide intervention description reporting
— Table 5). This indicates that on average, the papers were missing 43% of the
elements they should have been reporting. This could be a symptom of the
problem that QI is a youthful field, whose followers are yet to gain a full
consensus on what QI is and how it should be described (Chapter 5, section
5.5). As a team of systematic reviewers (MDW, GPM, NJL and I), we too fell
afoul of the lack of agreement in the literature about what constitutes QI, and
disagreements arose between us about which literature should count as QI
(section 3.3.1). Ql is a term that covers a heterogeneous set of interventions
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and methods. Some of the terms used in QI have definitions which are
imprecise because they can be understood in different ways by different people.
Two key issues underlie the symptom of fuzzy terminology in QI reporting, and
characterise QI as a youthful field. First, QI has poorly defined boundaries with
scientific fields, and between QI research and service delivery. Second,
agreement is poor about what makes QI research, research, and what

constitutes proper scientific reporting.

A boundary which separates one set of ideas from another can be important in
establishing the identity of a particular approach (such as clinical trials or QI).
The qualitative work undertaken during this PhD highlights a lack of clarity in
how QI should be distinguished from (and overlap with) a number of other
scientific fields including implementation science (IS), human factors, the social
sciences and traditional clinical sciences (section 5.5.2). For example, the term
‘implementation’ is used in the field of IS and QI, but may mean different things.
The term implementation could signify a type of science called IS, or it could
indicate that something is applied in practice. IS can require extensive
searching of the literature to identify an appropriate model of implementation3°!
or suite of ‘implementation interventions’,3°? but during QI projects an
intervention is often implemented relatively spontaneously, because it is thought
to work well in that setting. The distinction between IS and QI has evolved over
time; literature from 200882 and 20091¢° was less clear about how IS should be
distinct from and augment QI efforts than it is now. The emergence of the
journal Implementation Science is helpful because when IS is reported here, the

way in which it supports the QI work tends to be carefully illustrated.

A lack of agreement about how QI should be distinguished from other scientific
fields creates easy-to-identify issues such as inconsistent terminology as well
as imprecision regarding where QI work is published (Chapter 6, section 6.3.2).
‘Outsiders’ to IS and QI who might not be academically trained (section 6.1.1)
could struggle to understand the terminology and, as a result, submit their work
to a wide range of journals in an effort to achieve publication. Conversely, those
on the inside can feel like ‘pioneers’ (p.1539)82 staking out a territory, taking
care to distinguish what is and is not worthy of publication in a specific journal.

Systematic review (Chapter 4, section 4.3) confirmed that perioperative QI work
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does tend to be published in journals across a scatter of category types which
can be specific to a surgical specialty, such as ‘urology and nephrology’, or
across healthcare more generally, such as ‘healthcare policy.” One approach to
resolving this could involve pursuing a trade-off between positioning the
perioperative QI literature only in a core set of ‘Ql journals’, and encouraging
acceptance of QI across a wider set of publication types, including clinical

journals (Chapter 6, sections 6.3.3 and 6.4).

A specific set of QI journals could ease the problem of identifying relevant
literature, and could also promote the integrity (as well as the ‘brand’) of Ql as a
specialised field of science. This approach is responsive to general trends in
publication whereby people are more likely to find an article by searching
through a multi-journal, online database than by leafing through the pages of an
individual journal.3®® Thus, for QI work to be accessible to everyone, perhaps it
matters less which journal it is published in, and more what key words are used
to ensure it is accessible. Making improvements to search terms and
indexing,'2° and/or building a specific repository (or database) for QI3** could
generate a better portal to QI work. The individual identities of journals are
important, but optimising the selection and retrieval of relevant literature which
is published in a range of journals, could then translate into the production of
publications that are understood more consistently between QI stakeholders. In
other words, the creation of such a portal could itself contribute to the
cohesiveness of this youthful field, and the coherence of terminology that has
previously caused confusion or division. However, promoting recognisable QI
journals (and perhaps a QI database or repository) does not come without
challenges. Perhaps most importantly, my study does not provide enough data

to suggest that this is the best approach.

Some participants expressed a preference for publishing in places visible to
peers in their clinical field rather than a broader, cross-disciplinary QI audience
(section 6.1.1 and 6.4). Also, QI authors who publish for career progression
might be afraid that QI journals may not be held with the same esteem as
alternative clinical journals (Chapter 6, section 6.1.1, and Chapter 8 section
8.3.1). A more tempered approach could involve encouraging such a repository

or portal to target both ‘Ql journals’ and clinical journals, so that a range of

220



literature could be accessible to readers. However, opening a debate about the
value of ‘Ql journals’ or even a composite repository which combines specialist
clinical journals into a single portal, could be met with mixed feelings. Some
stakeholders may feel this is a legitimate and useful debate, but others may
suggest time should be invested in making other choices to optimise
perioperative QI reporting. Manipulating where perioperative QI literature should
be placed is not an easy task and cannot simply be engineered: a journal’s
reputation takes many years to evolve and is the product of multiple factors,
including the impact factor (Chapter 6, section 6.1.1) and the esteem with which
it is held by its audience.3%3

Through examining another poorly understood term in QI — ‘intervention’ —
another important characteristic of QI can be identified: it is conducted and
reported by multiple stakeholder groups. The question of ‘did the intervention
make the improvement, or was it was something else?’ 303°2 js an important
one, but to answer this question, a QI author first needs know what the
intervention comprised. For clinical staff, a QI intervention (or quality
intervention — see section 3.3.1)2%8 can include either clinical or non-clinical
activities, because any effort to improve quality counts towards the overall effect
of a whole QI programme (Chapter 5, section 5.5.1). Conversely, most editors
reported that only non-clinical interventions can be QI interventions. Participants
also found it difficult to ascertain whether QI tools (such as fishbone) were part
of the intervention (Chapter 8, section 8.2). The literature is not clear about this
either, and fishbone has been described as an improvement tool,3%:5 a QI
method3?’ or an intervention.® During attempts to unravel what a QI intervention
involves, both trained researchers (including ourselves — see section 3.3.1) and
clinical staff (who may or may not have received formal training in research or
QI) navigate a sea of literature including taxonomies. However, clinical staff
often reported that their learning was self-directed and required a heuristic
approach because it needed to be balanced with the sometimes conflicting

demand of their clinical workload (Chapter 6, section 6.2.1).

Examining this range of beliefs about what interventions are, and how demands
are juggled to accommodate reporting, enables the observer to notice that QI

can be reported in two different ways. Some QI stakeholders may wish to
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publish research, and others are interested to improve the delivery of a local
service and publish a QI report. Research and service evaluation or
improvement projects require different reporting styles because the aims of the
work, as well as the risks and level of intrusion on participants, are very
different.3°¢ However, both types of report require a detailed description of the
intervention to promote the application of QI work in practice. My systematic
review demonstrated that the nine articles from the journal BMJ Quality
Improvement Reports (which publishes QI projects — section 5.6), achieved a
higher mean TIDieR score of 8.2, compared to the research papers, which
achieved 6.31 (Chapter 4, section 4.3.1). It is possible that these scores
occurred by chance, but the observed difference does offer a point for

discussion.

Several features could contribute towards the more optimal level of intervention
reporting achieved in BMJ Improvement Reports. This journal was established
in 2012, which could have enabled authors to gain more learning from recently
available publications, such as the SQUIRE guidelines.'#° Also, this journal
provides a list of resources including the SQUIRE guidelines!*® and a structured
online template to aid intervention description. Finally, individuals publishing in
this journal are expected to comply with one set of expectations: they are writing
a QI project, rather than writing QI research. To provide complete accounts of
their QI work, authors need to have a set of strong, clear expectations,'>” and
this debate raises the question of whether some of the expectations set out for
QI project authors, could also be useful for authors of traditional research
publications. The authors of QI research may need to balance the expectations
of an audience who are orientated towards both QI and research, and a lack of
clarity about what constitutes proper scientific writing in QI could result in sub-

optimal reporting.

Research and healthcare service delivery are two systems whose actors
interact with each other3# and my qualitative study of QI reporting provides
insight into how a continuum between publications of different types actually
operates in practice. QI stakeholder groups include: healthcare staff who are
not trained scientists and are interested in local service improvement;

academics who are driven by the currency of publishing; and those who have
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both identities. Thus, some stakeholders may aspire to fulfil a dual aim:
publishing a piece of QI work which adds to a pool of published research
literature, and fits the mould of a QI project because the intervention was
conducted at a single site (Chapter 5, section 5.6.3). The question of how
lessons can be extrapolated from single site studies to be applied more broadly
was discussed at length (Chapter 7, section 7.6.1), and stakeholders may have
many reasons for wanting to publish this type of work in more traditional
research orientated literature (Chapter 6, section 6.1.1). However, this creates
the thorny issue that QI may not in fact operate on a linear track from health
services research, through to local QI projects and service delivery. Instead, this
track may have a series of junction boxes which can allow some melding to
occur between what can be recognised as the values of hard sciences (such as
generalisability) and the values of QI (such as explaining what really happened)
(Chapter 5 section 5.6.2 and 5.7.6, Chapter 6, section 6.3.1).

Several existing theoretically informed publications helpfully indicate how QI
operates in this way, spanning the institutional fields of academia and clinical
practice. Martin et al*®” explain that an institutionalised field incorporates a set
of institutional expectations and demands which are made of the people who
inhabit that field. A direct examination of the everyday lives of the QI
stakeholders who inhabit the fields of academia and service delivery shows,
that their own personal preferences, beliefs and values can generate various
tensions and conflicts (Chapter 6, sections 6.1 and 6.2, Chapter 7, section 7.5).
Resolving these tensions could involve a ‘melding’ of scientific values, but this
does not demonstrate a move to transform the norms of conventional
publishing. Instead, QI stakeholders are attempting to ‘forge a legitimate path’
(p.4)%%7 between fields that have meaning and value in QI — research and
service delivery. This could create a route through which QI might be better
understood, and respond to a recent call to increase the range of underpinning
disciplines that evidence- based medicine can draw upon.''! However, these
stakeholders face many challenges. For example, the reputation of an author or
a journal, and confidence in a particular style of writing, is developed over many
years and has become deeply engrained in institutional fields. Thus, in keeping

with Martin et al’s3%’ theoretically informed understanding of institutional fields,

223



any new attempt to forge a new path will require a very co-ordinated effort (and
perhaps even a degree of entrepreneurship) to create any lasting change.

To fully explain how a continuum between QI, and research can operate, it is
necessary to understand what makes QI research, research. Many authors
have pondered similar questions. Greenhalgh3°® for example, recently asked —
‘What is knowledge?’ In this view, which is informed by Van de Ven and
Johnson’s ‘knowledge for theory and practice’,3?® what one person can know is
directly linked to what collective groups know (such as a profession), and
knowledge formed through a convergence of academics and practitioners can
be very helpful. Participants in this study understood this, suggesting
multidisciplinary writing teams would be a great enhancement to QI
publications. Data from this thesis cannot suggest a precise method by which
QI reporting can embrace MDT working, but highlighting a need for it is a good
place to start because it can begin to illuminate exactly what type of science QI
might become. While participants knew what would count as useful knowledge,

they could not clarify what counts as research.

Miller4®® points out that an important function of research should be to identify
causality. Unfortunately, as Miller*®explains, according to Ponicaré,*°! the
ability to make causal predictions (with certainty) requires a low threshold of
complexity (because it is difficult to trace causality when there are multiple
interactions between a complex range of variables), and in healthcare this is
often almost impossible to achieve. This could frustrate many authors, not just
in the field of QI, for many systems (healthcare and biological) can be too
complex to maintain control over many interacting variables. Conversely, in
clinical practice a degree of creativity and uncertainty has been celebrated
because it can create freedom for thinking to evolve.*%? If such low levels of
complexity were sought, research in healthcare might never be conducted at all
and so inevitably, compromises need to be made.''? Ql is embedded in clinical
practice, and QI researchers find value in transplanting traditional research
practices — such as the concept of replication,!? but also research practices
from other fields, such as the ability to understand how complex systems
work.4% |n the young field of QI, researchers are grappling with the issue of how

much and what type of compromises should be made. In the field of QI, values
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associated with both research and practice are important, and it may be
necessary to adjudicate between uncertainty which is inherent (in practice) and
uncertainty which should be reduced (through research), especially when

findings are translated into practice for the public good.?'?

The concept of novelty has been linked to understanding what makes research,
research. Some literature published relatively early in the evolution of QI in
healthcare clearly states that QI does not set out to generate new scientific
knowledge: instead, QI evaluates and improves existing ways of working.*%3
Margolis et al®* maintain that QI usually combines existing practical knowledge
(from clinical experience) and academic knowledge (from interventions which
have already been shown to work) to improve clinical practice. However, in the
same document they also suggest that QI can be used to generate and adapt
new knowledge to create improvements. The participants in my study reflected
this absence of a clear consensus about whether QI can generate new
knowledge or not (Chapter 5, section 5.5.1), and it is clear that ‘novelty’ is not a
universally accepted means of differentiating between QI research and ‘non-

research’.

The guestion of what makes research, research, thus becomes connected to
another important question for QI reporting: what is valued in QI research?
While novelty is clearly held in high esteem, the value of the more mundane
task of steadily chipping away at refinement, adjustment and careful replication
of something someone else has done has been raised in the literature.
Replication can be regarded an important scientific principle.*%* Participants
valued the principle of replication and the ability to extrapolate what was learned
and apply it elsewhere. In addition, the original QI publication itself should not
be a search for glory, headlines or a truly novel intervention (Chapter 6, section
6.2). Instead, it should be about making care better on the ground. Participants
drew upon their existing knowledge of healthcare research to explain that in QI
research they valued concepts such as validity, generalisability, historical
controls, contemporaneous controls, cause and effect, narrative, and qualitative
data. Validity and generalisability can be contentious terms in the research
community, especially in relation to qualitative research,?®® and my participants

noticed that the application of these terms might also be contentious in QI. For
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example, a lengthy discussion about generalisability (Chapter 7, section 7.6.1)
generated alternative approaches to applying the term in QI. Thus, participants
were generally clear that they felt that ‘yes’, Ql is scientific, but they struggled to

explain exactly: ‘What type of science is QI?’

In their work on IS, Sobo et al®? (p.1530) use a quote from Geertz (1973) to
explain to their reader:

“If you want to understand what science is, you should look not at its

theories or findings; you should look at what the practitioners of it do.”

A helpful insight from the quotation from Geertz (1973) is the word ‘practitioner,’
which directs attention towards the many different stakeholders who may be
involved in the execution of science. A large number of people from different
professional groups are involved in designing, implementing and reporting the
Ql interventions (Chapter 6, section 6.1). Clinical staff interviewed in this study
were especially keen that those conducting and reporting QI should have
access to expertise, which could include QI experts, methodologists,
epidemiologists, clinicians, research nurses and patients. This support could
improve the relevance, utility, and scientific quality of the QI work, so that it can
be used most effectively to benefit patients (section 6.1.2). These discussions,
which were about supporting clinicians to report QI research as part of their
everyday work, align with the idea of a ‘health research system’, which is: “a
systemic, co-ordinated approach to the generation and use of research in
healthcare organisations” (p.1).37* Therefore, the next section will discuss how
organisations, and the individuals working in them, attempt to remain faithful to
what they value most about scientific reporting, while allowing the QI to emerge

as a separate scientific field.
9.2.2 The aspiring field of QI

The context of QI as a youthful scientific field which lacks agreement about how
QI should be understood is clearly problematic for reporting, but this does not
mean that the task of conducting and reporting QI work has been halted or
stunted. A pressing international agenda to improve quality of care (Chapter 1,

section 1.2) has meant that QI is actively encouraged across global healthcare
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systems to facilitate an effort to continually improve the care that perioperative
patients receive. 204261 Thus, a group of individual people and organisations,
who operationalise QI reporting and publishing on a day-to-day basis, are
making decisions about what a QI article should look like and what QI should
aspire to become. Together, the decisions made by this group come to shape
the field, through the reproduction of the norms and rules that govern the field
on a day-to-day basis, and the deliberate, strategically oriented choices

intended to produce new norms, rules and practices.

An individual QI author or team of authors make decisions about how a QI study
should be presented, what should be included, and where it should be
submitted for publication. However, this decision making is influenced by the
many priorities of different QI stakeholders, which can sometimes conflict with
each other. For example, QI authors may not know how to write in a style which
is appropriate for a QI project or QI research (Chapter 5, section 5.6), and QI
editors (and peer reviewers) may apply different parameters to decide whether
QI work could be published as original research or not (Chapter 6, section 6.3).
The scatter of articles submitted for publication can cause tension between
authors, who do not understand where QI fits among different types of journals,
and editors who feel irritated because it seems that articles are submitted with
little thought. Conversely, authors may feel that they know what is expected of
them, but it is the editors and peer reviewers who are not aware of how QI
should be reported. These disagreements can create many problems, including
the issue that some QI authors who have little patience for the process of
publication, may never have their work published at all. At the root of these
disagreements lies an incongruence between QI and the conventions of
medical publishing, but a manuscript format that is faithful to the values of both
fields might be hard to find.

Conventional scientific publishing often promotes the use of the introduction,
methods, results and discussion (IMRaD) structure, which began to be used in
the 1940s.372 IMRaD is retained by the SQUIRE guidelines as a preferred
reporting structure and it is familiar to most researchers (Chapter 6, section
6.3.1), yet some QI stakeholders struggle to use it. Conventional formats of

scientific reporting may not enable QI authors to satisfy what they personally
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value about QI reporting while simultaneously satisfying what they perceive
editors to want (section 6.3.2). For example, some participants valued the use
of qualitative data and a narrative reporting style to convey information about
the contextual features of their QI interventions. Others disagreed, preferring to
objectify contextual data, because this is a style of writing they are already
familiar with, or because they deem research which does not require an in-
depth description of context at one site to be more generalisable and
publishable (section 7.6.1 and 7.5). To manage this, section headings such as
‘what really happened’ could be added to embrace what is valued about QI
while retaining the IMRaD format, yet this can conflict with a requirement for

brevity which is important in conventional medical reporting.11*

Manuscript format is perhaps a mundane problem, but nevertheless it is
important: as Greenhalgh explains, ‘real evidence based medicine’ (p.4)!!
presents information in a format that the audience can understand. In QI the
‘form’ of what reporting characteristics are valued in the field, should match the
‘function’ of the publication — to relay knowledge to an audience. Participants
suggested that a simultaneous need for brevity and more detail could be
accommodated, but they went to great lengths to produce solutions which
allowed reporting to retain what is valued about a traditional medical reporting
model. In the spirit of maintaining a close tie with existing styles of reporting,
they suggested that supplementary material or videos could be added, or new
methods of publishing could be established such as ‘layering’ an article so that
interested readers could delve deeper and deeper, obtaining more information
as needed. The internet means some of these changes are already occurring
and can benefit all study design types, not just Ql. For example, guidance for
social scientists,3% systematic reviewers!!’ and healthcare researchers3.150

encourages authors to reference web links or online supplements.

The emergence of a series of practical suggestions about how a QI manuscript
could accommodate detail indicates that stakeholders aspire to the idea that
contextual features could be completely reported, yet this ideal could be very
difficult to enact in practice. Knowing what to report is not easy when 25
separate characteristics of context (under the headings: external environment,

organisation, QI support and capacity, microsystem, and QI team) have been
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described.?® To complicate this, other authors use different terms to describe
context, such as resources, readiness for an intervention, and the socio-political
climate.?®® These contextual factors can be hard to describe because they
change in an unpredictable manner over time, they evade quantification (or
even clear description), and they can vary significantly between clinical
settings.®® Thus, it is easy to understand why participants described context as
‘hard to describe’ and ‘nebulous’. Guidance such as the MUSIQ tool*® might
help, but despite encouragement for authors to read between the lines,*%® items
which do not quite fall under the categories presented in the tool could still be
neglected. Further, tools like the MUSIQ model and the SQUIRE guidelines
were published relatively recently (in 2012 and 2008 respectively), and it can

take many years for research to be applied in practice.4%

Enacting the task of reporting context may be facilitated by encouraging the use
of qualitative methods to collect data about context, and a narrative writing style
to report it. Qualitative approaches to gathering data have become more
prominent in surgical research01.407.408 gnd their use in QI could also be
valuable, for example, with the use of a QI diary. QI research has included a
recent focus on learning from positively deviant environments, instead of
focusing exclusively on environments where quality is poor,**® and this could
encourage researchers to notice the contextual features that influenced an
intervention. External evaluators could add value to data collection (Chapter 5,
section 5.7.6) to ease the problem of noticing contextual features in the first
place. Noticing contextual features relies on feedback mechanisms and a sense
of collaboration between the QI team,*'? but even when such a team is in place,
a QI researcher might be ‘too close’ to their own work to be alert to what is
really happening (Chapter 7, section 7.3). There is not a simple solution to
enable authors to tease out which of the vast array of contextual features
should be reported, and to understand how this should be done. The methods
used to recognise and collect contextual data are likely to be different for each
QI team, so | do not offer a prescription. Instead, my data provides a structured
overview of what might be needed to improve reporting, to allow a process of

further discussion and consensus building to begin.
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To reconcile the incongruence between QI and the conventions of medical
publishing, and establish what should be accepted as scientific writing in QI,
tensions need to be resolved. Tensions might be resolved with the provision of
training for authors and editors alike (Chapter 6, section 6.2), but others
suggested that it should be the editors who should take the lead and encourage
authors to submit articles which combine quantitative and qualitative
approaches. Tension may also be eased by increasing the available word count
to accommodate detailed narrative accounts, but this may not be sufficient to
fully portray the twists and turns of what happened during a QI study (Chapter
8, section 8.4). Reaching a compromise on reporting style will be hard because
beliefs about what type of reporting is held in the highest esteem are
entrenched. QI authors may be unwilling to deviate too far from existing
academic reporting styles because investing a lot of effort to learn a new
reporting format might offer dubious academic reward, and could even be
detrimental if authors cannot publish in a format (and in a journal) which is held
in the highest esteem by their peers (Chapter 6, section 6.1.1). Discussions
(which are already ongoing)*!! between journal editors and authors about what
an appropriate balance between qualitative and quantitative writing could look
like, will take time to resolve and, at present, an optimal format for reporting

which might satisfy all QI stakeholders remains elusive.

A considered response to the challenge of presenting QI in a scientific manner
is important, but a response must be made to the problem that QI authors
struggle to juggle competing demands. My study identified several practical
solutions to manage this, such as the availability of QI training and multi-
disciplinary writing teams (Chapter 6, section 6.2.1). However, some demands
might be easier to resolve than others. For example, some QI authors struggle
to fulfil what they themselves would wish to investigate and what hospital
boards or journal editors perceived to be most important (Chapter 6, section
6.2.1, 6.3.2, and Chapter 8, section 8.2). This could affect what eventually
becomes reported, as well as the pool of available literature. In my systematic
review (Chapter 4, section 4.3) the majority of articles targeted clinical questions
about reducing surgical complications. Much less literature examined the

discharge process, patient information and handover to primary care on
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discharge, and coordination within and between specialties in emergency care,
even though all of these are known to be problematic.’®72412 Patient and public
involvement (PPI) can be used as a strategy to ensure that research can span a
large number of topics which are relevant to healthcare staff and patients,?’? but
my systematic review only identified two papers which reported on PPI,231.333
despite encouragement for QI work to include patients.**2 This is primarily a
discussion about the actual conduct of QI work, rather than how it is reported.
However, systematic review?® (Chapter 4) reveals that many opportunities
remain to be addressed in the perioperative QI literature, and as @vretveit et
al* points out, if only a few specific contexts of QI work are reported, learning
will be stunted: it will be hard to become more accomplished in reporting if only

a small repertoire of topics is available.

Another opportunity that participants felt is yet to be fully embraced in the field
of QI is the publication of negative data. Judging the extent of selective
reporting is not easy because protocols are rarely published in QI, making it
difficult to ascertain whether any outcomes in final reports are actually
missing.'?* While it is difficult to examine the true extent of the problem,
participants in this study reported that it would be good practice to address it.
They suggested that reporting of null or negative findings may be encouraged
by hospitals which celebrate success and failure (section 6.2.1), or by journal
editors who provide a section for negative studies in their journals (Chapter 6,
section 6.3.1). However, while learning from both positive and negative studies
was proposed as a laudable aspiration about what could be good about the
future of QI reporting, the risks (that professional reputation might be
threatened, for example) may not always outweigh the benefits (that consumers
can learn from studies that did not work) (section 6.1.1). This should not be
ignored and efforts to create a new institutional norm in QI should not diverge
from what individual actors in the field need to do to advance their own
interests. Currie et al*’® shed some light on how a balance capable of satisfying
all stakeholders might be achieved. They show that institutional norms are
shaped by elite professionals who, also acting in partnership with more
peripheral actors, work as ‘arbiters’ of risk. They ‘buttress’#'® (p.957) the existing

institutional norm with rules and monitoring so that they can maintain and
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enhance what they value while reducing any threat to their professional status.
Thus, creating a new norm of reporting and learning from negative QI research

will take time, and might be easier said than done.

A failure to report negative contextual features was also identified to be
problematic, and something which could be an aspirational reporting feature in
QIl. Almost a third of my participants said that they would feel uncomfortable
writing about how individuals or institutions had negatively influenced their
study. Literature encourages the documentation of contextual features such as
the complexity of the surgical team*'® and negative contextual features such as
a loss of professional autonomy?’? because this can impact the design, conduct
and analysis of a surgical trial. Encouragement to publish unintended negative
contextual features in QI is not explicitly provided,23 but it is beginning to
surface as an important issue. Brewster et al*1° present an account of tensions
which arose between the designers and implementers of a intervention during
one QI study. This is helpful because it indicates that negative contextual
features not only exist, but also that they can be recognised and tackled using a
co-ordinated effort across the whole team. This might afford an opening for

openly discussing negative contextual features in the academic literature.

There is no ‘one-size-fits-all’ solution. Each QI writing team is likely to encounter
different reporting problems which will require a different combination of the
solutions presented here, including: the IMRaD structure, a modified IMRaD
structure; supplementary material; support for reporting qualitative data;
education and MDT teams. In addition, these strategies only form part of the
solution to improving the completeness with which QI is reported. As gaps in
understanding what distinguishes QI as a unique scientific field are identified
and explored, a fuller resolution to reporting problems may be generated The
next section will discuss what has been learned from my PhD study about
reporting features which are unique to QI, and how they indicate what a more
established, mature field of QI might look like.

9.2.3 The maturing field of QI

A model of reporting is still emerging in QI, in part because the balance

between regarding QI as a science and regarding QI as a group of keen
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clinicians wanting to make a local change, is in flux. Despite the messiness of
QI, individual stakeholders have begun to make decisions about what QI
reporting should look like. Some participants referred to a very narrow notion
that research should be fairly positivistic, quantitative and broadly generalisable
when discussing what scientific QI reporting should look like. However, not
everyone agreed with the view that QI should fit in with existing scientific norms.

Consequently, QI reporting can be regarded to be a frustrating task because it
can feel like fitting a square peg in a round hole (Chapter 6, section 6.3.1). Yet,
from these discussions participants identified different choices and rationalised
what rules and norms need to be applied and which need to be dispensed with
or modified. This allowed me to extract a new set of indicators (or reporting
features), which require particular attention in the field of QI, and could
eventually populate a framework to define how QI should be reported in a
scientific manner. The indicators include: how QI publications are used;
contextual features; and the identification of active ingredients. Thus, a view of
what scientific reporting could look like in a more mature field of QI is presented,

with a view to creating a square hole for a square peg instead.
9.2.3.1 How QI publications are used

As Sobo et al®? (p.1530) indicate by referencing the work of Geertz (1973) in
understanding what must be done to report QI more fully, we must first look
more carefully at the act of doing it. QI is generally regarded to be applied,
practical and used on the front line. It has been described by my participants
and in the literature as a ‘halfway house between practice and research’8®
(section 5.6). Therefore an important clinical function of this research is for it to
be portable and used in other settings, and a scientific framework to support QI
reporting must be responsive to this need for practical application. Chapter 8
analysed data generated from a practical exercise which involved reflecting on
how a specific QI article could actually be used. From this, some stakeholders
suggested that an ‘outline’ of a piece of research is all that is necessary to
stimulate useful ideas for others, but others suggested that for a piece of

academic writing to have a purpose it must be replicable to some degree. Thus,
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different styles of reporting are used for different types of QI article. QI articles

can be:

e Useful to others by generating ideas which will not stimulate replication
of the intervention, but instead the development of an entirely new
intervention to suit a new setting.

e Usable by others, by providing a description of an intervention which can
be replicated almost exactly, with subtle changes to some elements in a
new setting.

e Actually used by others, by providing a description of each intervention
element, which will allow a modified replica to be generated in a new

setting.

Figure 6 depicts the distinction between each type of QI article (useful, usable
and used) and shows that for each one, the author can select a variety of tools
to aid reporting, which have all been discussed by the 42 QI stakeholders in this
thesis. The terms useful, usable, and used indicate subtle differences in the
interaction between the consumer and the article. For an article to be useful,
components do not need to be as fully described. For an article to be usable,
the reader has a greater degree of reliance on accurate and complete
descriptions of each component. Usable is distinguished from ‘used’ because
‘used’ indicates that the reader needs to impose a greater degree of

manipulation to actually use some of the elements in their own setting.

To clarify the distinction between each category from a QI author’s point of
view, an example is provided for each one. For a QI author who intends their QI
publication to be useful for the generation of completely new ideas, thick,
detailed descriptions of context would become superfluous and frustrating. For
a QI publication to be usable, an author will need to indicate clearly (perhaps
through using supplementary materials) which set of materials or procedures
could be kept the same. For a QI publication to be used it will be important for
an author to make contact details explicit (to enable a reader to obtain
additional information which may not be available in the written text) and to
allow their own (or an external evaluator’s) view to pervade the text to indicate

which ingredients were felt to be most important and why.
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A need to recognise the distinction between replicating QI work and emulating
QI work has been raised by Mosher and Ogrinc,4% and along with others such
as @vretveit et al,2*® they emphasise that it can be unrealistic to expect QI to be
used for exact replication. Instead, those using QI work should execute a
degree of latitude during implementation in a new setting. Mosher and Ogrinc4%®
proffer that the ‘exhaustive cataloguing of minutiae’ (p.2) is not synonymous
with a comprehensive useful report, but QI authors do need to rise to the
challenge of getting the balance right. The suggestion that ‘emulation’ can be
further understood by the three categories proposed here (useful, usable and
actually used) may therefore provide some relief to QI authors because it
provides a rough guide to the level (and type) of ‘minutiae’ to be included for

each one.
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Figure 6 Types of Ql article

Article type Select tools to aid reporting Purpose

|

Useful — Cannot be replicated
A completely new intervention is

generated in a new setting

Exact replica
» Anintervention is developed in a
new setting and most elements
closely resemble the original

Useable —=——>

Data collection and evaluation tools (Ql diary,
ethnography, process evaluation)

Modified Replica
An intervention is developed in a
new setting which has some
elements which closely resemble
the original and others which
have been adapted

Used

«<— Reporting tools (Such as SQUIRE, TIDieR, MUSIQ) —

«— Patient and public involvement strategy

|
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9.2.3.2 Contextual features

Another reporting feature of specific importance in the field of QI is context. QI
interventions tend to operate in many different organisational contexts; they can
be implemented by many different people (who have different values and
behaviours), and they tend to mutate or change in response to new data as the
study evolves. Therefore, imposing a template which is suited to reporting a
biomedical intervention such as a pill or even a complex intervention like a

surgical procedure, may not be suited to this unique feature of QI.

This thesis demonstrated a high level of agreement among participants that
context should be reported in QI studies. For four participants, reporting context
was less important because their classical training in experimental research
methods taught them that context is 'noise’ which should be controlled out
(Chapter 7, section 7.5). This view is aligned with literature which suggests
contextual features can be termed effect modifiers.?°° On the other hand, the
majority of participants placed a higher value on reporting context, stating that in
QI, contextual features can help to explain how much any observed effect (or
outcome) can be attributed to the intervention itself.

Two main contrasting views about the influence of context pervade my findings
and the QI literature. The first, summarised by Taylor et al,?'° @vretveit et al,*14
@vretveit'®® and Kaplan et al,'% is that contextual features can exist ‘around’ a
QI activity (section 7.3), and while they are not part of the intervention itself,
they are capable of influencing it. The second, alluded to by Kringos et al,'0? is
that contextual features can be regarded as part of the intervention, such as a
behaviour change intervention which is imposed deliberately to modify the
values and beliefs of healthcare staff during a QI study. In this latter view,
contextual features be defined as one of the active ingredients that caused an
intervention’s success or failure and brought about change (Chapter 5, section
5.7.6).185 Exposing this ambiguity about whether the contextual feature is part of
the intervention or not, is a helpful step towards extrapolating the finer detail
about what is really important in scientific reporting of QI. The question of
whether contextual features are part of the intervention or not may not be

important to all stakeholders, but posing it has sharpened the concept that
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studying and reporting the interactions between interventions and context3® has
particular importance in QI.

The relationship between contextual features and QI outcome has been
evaluated,3%192 and the clinical microsystem (a group of staff working together
to provide care)?** and the functioning of the QI team can influence the outcome
of QI most directly. Mosher and Ogrinc*® suggest that these contextual features
could be even more powerful than what they call the ‘hardware’ of the
intervention itself — the procedures or materials required to carry it out. This
analogy is helpful because just as computer hardware is useless without
software, the intervention hardware in QI is useless without the contextual
software to deploy it. In this sense, contextual software is a collection of ‘active
ingredients’ (or perhaps actions or instructions) that make the hardware usable.
However, if the purpose of a QI article is for the reader to be able to deliver
some kind of replication (whether exact replication, or a modified type of
replication), the hardware requires a scientific framework through which the
contextual software can be described to make the hardware not just usable, but

actually used in practice.

QI stakeholders agreed that contextual features can help to explain how
generalisable a study might be to other settings. QI articles can be of different
types (Figure 6), and some QI interventions are intended to be generalised
while others are not. The ability to generalise is usually greater if QI
interventions are evaluated using a randomised design and a contemporaneous
control across multiple sites.?*> When a randomised design is used, variables
(or mediators) which might explain generalisability can be described, but less
detail is required for variables which needed to be ‘controlled out.” However, in
Ql it is less usual for a randomised design to be used, and while the intervention
may not be intended to be fully generalisable, authors may wish their QI
interventions to be ‘actioned’, ‘scaled up’,*%® or ‘portable.’ In this case, portability
could be used to denote the extent to which an intervention can be translated

from one setting into another and still achieve equivalent results.

While the concepts of generalisability and external validity originated in the field

of traditional experimental science, in QI these ideas may require some further
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thought. The data presented in this thesis suggests that rather than generalising
to a wider population of interest when the study is completed, in QI studies
translation should occur more iteratively, on a case-by-case basis. ‘Porting’ an
intervention to one population, one site at a time, is more time consuming than
generalising an intervention to populations at many sites simultaneously.
However, it is a sensible and appropriate option when the chosen study design
was not one that might be expected to allow unproblematic generalisability.
Avoiding the temptation to generalise all intervention components in a blanket
approach could then avoid wasted resources, because it is likely that some
ingredients will be more likely to fail in a new setting than others. If the idea of
‘porting’ Ql interventions could be accepted as a ‘more modest’ use for QI work
than generalisability—but an equally valuable one—then QI could become more
useful than simply developing ‘ideas’, because it will become a field which can

develop interventions which can be used.

Before a Ql intervention can be ‘ported’ from one setting to another, the
researchers must be confident that a QI intervention can cause an effect.
Causality indicates that a relationship between one variable and another can be
demonstrated and is not the result of confounding®! (a variable which renders
data difficult to interpret because it covaries with the variable of interest).24°
RCTs are regarded as the gold standard for establishing a causal relationship
between one variable and another,*1” but quasi-experimental studies (such as
the pre-post designs which are popular in QI (Chapter 4, section 4.2) must also
attempt to explain causal links between the intervention and any observed
outcome.?*5418 Thus, while generalisability and causality have been raised as
topics which tend to preoccupy quantitative researchers,®! they are also
important in QI. During my qualitative work, some editors made it clear that QI
authors rarely manage to provide a convincing account of what caused an
observed effect. On the other hand, authors wanted to explain to their readers
how much their results could be believed, but they understood that establishing

a dependable relationship between cause and effect in QI is difficult.38?

The task of explaining whether a complex QI intervention, which is influenced
by many contextual features, caused an effect could be eased by the use of an

appropriate methodology. Methods relate to the techniques that are used to
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gather data, but methodologies relate to how the research questions will be
answered®! and they can involve a practical discussion of exactly how a
particular research method can answer the research questions.*!® The data
obtained from this study are not sufficient to feed into a discussion about the
role and adequacy of methodologies used in QlI, but the participants did provide
much dialogue on another important part of the process of conducting research
and understanding causality: the study design.®* The participants used terms
such as population, intervention, comparison and outcome (PICO), in addition
to terms such as causality, qualitative, single site or multiple sites and fidelity,
which can all be used to illuminate what type of study the QI research is.?45420
However, assigning a study design to QI work and applying it in a sophisticated

manner is challenging.?®

The SQUIRE guidelines state that QI techniques can be implemented either
with or without an experimental, quasi-experimental, observational or qualitative
design.® The QI literature is also clear that any one of a number of study
designs can be used in QI research.3® However, despite this seemingly clear
depiction of how study designs can be used in QI, the literature suggests that
study designs can be hard to describe in QI. QI techniques can be described as
a ‘design framework’ (p.148),2° or a ‘study design’,®>* and reporting both the QI
technique?® and study design may require a sophisticated approach which is not

yet firm.26

An examination of the importance and variance of contextual features across
the many settings in which QI activities take place illuminates QI research as
‘practice orientated’ and applied in nature. As such, an exploration of the
literature on pragmatic trials could help to increase understanding about study
design in the field of QI. Trials are distinct from QI research because they
typically aim to test an intervention across several settings,’® whereas QI
interventions can be implemented in a single site, or several. However, in both
QI4?1 (across the whole spectrum of study designs) and in pragmatic
(effectiveness) trials, it is of great clinical concern to find out exactly what makes
perioperative interventions work (or not work) in usual circumstances. Also, both
study types require an explanation of the key contextual features of the

work?23:389 so others can see which characteristics are similar to their own
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setting.?*® Yet, the features of QI studies and pragmatic clinical trials are not

always clear cut.

Both QI and pragmatic trials can include a blend of features which are strong in
pragmatic studies (such as an increased flexibility with intervention delivery)
and features which are strong in explanatory studies (such as tight eligibility
criteria). However, in order for this blend of features to be helpful, it must depict
a balance which is generally orientated towards one or the other so that the
study purpose (which involves answering an explanatory or pragmatic question)
can be achieved.”® The PRECIS’® tool has been developed to help researchers
strike the right balance between pragmatic and explanatory designs. Itis a
visual aid used to score study design features on a scale of 1 (which is very
explanatory) to 5 (which is very pragmatic). This tool has raised the profile of
different types of study design, and recognises their value as well as the
distinction between them. Thus, a similar approach to enable QI editors and
authors to recognise the value and the differences between different types of QI
study design could serve a valuable purpose. This would involve reconciling
stakeholders who hold opposing views, and help QI researchers to hone their

study design reporting.
9.2.3.3 Active ingredients

A final feature of reporting that requires careful consideration in QI is the task of
isolating active ingredients. Once a decision is made that an intervention can be
generalised or ported to another setting, the consumers of the work must apply
careful judgement to decide which intervention components should be revised
in a new setting and which can be kept the same (Chapter 5, section 5.7.6). The
literature is sympathetic to the view that implementing a new intervention by
‘throwing everything at it to see if it sticks’ (p.2) is not the right approach.4°®
Instead, QI researchers need to build up pieces of evidence which can
eventually lead to extrapolation of some elements which can be universally
replicated (generalised), and some elements which need to be modified.
Following the distinction put forward above (Chapter 9, section 9.2.3.1), a QI
article could then be written for an intervention to be usable, setting out

elements of the intervention in the expectation that they will be replicated almost
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exactly, or for an intervention to be used with much more modification in a new
setting (Figure 6). This process of extrapolation requires an understanding of
which intervention ingredients are the most important, or most active, so that
care can be taken to describe how these particularly active ingredients should
be translated into a new setting. This could facilitate a more parsimonious use
of resources by avoiding a blanket approach which involves generalising all of
the intervention components, whether they are likely to work or not. Also,
focusing attention on the most important ingredients in the principal publication,
while providing detail about other intervention elements elsewhere (such as
online supplements), might promote the practice of concise reporting which is

deemed to be valuable (Chapter 6, section 6.3.1).

The question of how to isolate active ingredients has been the topic of much
debate for researchers of all types of complex interventions, not just QI.87.117.252
The literature warns that it is probably much easier to identify which of the
technical elements of an intervention are the most active ingredients (such as
the materials required, for example), than it is to identify the contextual aspects
which influence effectiveness. Chopra and Shojania*?? are doubtful that a
researcher could state with confidence that the contextual feature is an active
ingredient, not a secondary ‘epiphenomenon.’ However, Campbell et al?1?
propose several solutions, suggesting that reviewing the theoretical basis for an
intervention, and conducting preliminary (or pilot) work,?!® can be mechanisms
by which active ingredients might be identified and specified. Campbell et al's?1?
work was published to enhance the design of clinical trials, but data generated
in this PhD suggest that the idea of performing preliminary work could also be
used to enhance the design (and later reporting) of QI. In this case the
‘preliminary’ work could involve the continual modification of interventions
during iterative cycles during the early stages of a QI study (Chapter 5, section
5.7.4). This resembles a process of conducting many small repeated tests.

During the process of repeated testing in QI, alternative methods of data
collection, such as a QI diary and the involvement of staff and patients, could be
used as the intervention design is modified and honed. As previously
suggested, these methods are highly valued but not unproblematic. To instil a

meaningful working relationship with patient partners which adds value to the QI
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research requires careful planning to answer questions such as: ‘Who to
involve?’ and ‘At what organisational level?’#?® The SQUIRE guidelines suggest
that reporting should include a full description of the people who were involved
in the QI effort,14° but they do not explicitly describe the possible involvement of
patients. Thus, the emergence of a new field of literature which asks how PPI
can be enacted in QI4% illustrates that QI as a science is maturing, and as it
does, new demands will be made of QI reports. Process evaluation was also
proposed as a method of adding information to identify what made the
intervention work (or not work) (see section 5.6.4), and this is described in the
literature as tracking the ‘implementation, receipt and setting of an
intervention’#?# (p.332). It has been regarded as ‘unconventional’ to publish
process evaluation,*?* but practice may now be shifting as recent literature
explains a method by which second publications, like process evaluations,
might be identified.33°

Fidelity, or the degree to which each component (or ingredient) of the
intervention was carried out as planned, is known to promote generalisability?3°
and the ability to isolate the active ingredients.*?> For example, it would be
much more difficult to specify an ingredient as being particularly important if it
was delivered in very different ways by different people throughout the study.
However, modification is an important feature of QI and interventions are often
delivered in slightly different ways at different sites.%? In QI, fidelity can be
regarded as being in tension with a requirement to create constant change.
Thus, just as a clinical trial may leave discretion to the participating clinicians
about the type and route of a procedure for each patient,'6! a practical degree
of leeway can be given to a QI researcher to choose the method of QI
implementation which suits their setting. At the same time, maintaining high
fidelity in certain aspects of a study (for example, with the basic tenets of PDSA
cycles) can also be very important.8! Indeed, reporting fidelity (and the features
which could moderate it) has helped QI researchers to see which elements of

care bundles were key to success.3%?

Fidelity and modification were frequently poorly reported in 100 perioperative QI
studies (Chapter 4, section 4.3). Given that the participants (Chapter 5, section

5.7.4) and the literature®%.162 hoth readily accept the importance of both of these
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features in QI, it is unlikely that this omission occurred through lack of memory,
or demoted importance of the reporting item, but instead due to uncertainty. An
uncertainty about the reporting of fidelity and modifications is indicative of the
mal-alignment between conventional medical reporting and QI reporting which
has pervaded this study. Understanding how fidelity and modifications might be
helpfully reported in QI is not fully developed yet, but opening discussion about

this could bear fruit for a maturing field with recognisable unique features.

Finally, a QI article which intends to demonstrate which ingredients should be
changed or kept the same should also demonstrate how feasible it will be to do
this in another setting. The participants in this study suggested that the
deployment of each element of an intervention may require varying amounts
and types of resources (including staffing, materials and time), and each
element may have differing levels of acceptability for staff and patients. These
are often areas of focus within feasibility studies,*?® but instead of evaluating
feasibility for the onward testing of efficacy in a trial, a feasibility evaluation can
be built into QI work to understand how the intervention could be ported to
another setting for onward testing or implementation. There are cautionary
notes to add to this suggestion. Understanding which interventions (or elements
of an intervention) are likely to produce returns may require a heavier burden on
data collectors to track costs. Also, it may not be desirable to evaluate the
feasibility of implementing the ‘socio-adaptive’ elements of Ql, such as team
work, at all, because these elements will inherently always be less feasible to

replicate than others.*??
9.2.4 Conclusion — Youth, aspiration and maturity

In proposing the key learning points that QI can simultaneously be a youthful
field, an aspiring field and a maturing field, this discussion seeks to move
beyond simple explanations of the main problems in reporting, towards a more
coherent view of the whole scientific field. QI is characterised as a young field,
which is poorly defined and struggles to remain loyal to some reporting features
of traditional science while introducing new ones which are more sympathetic to
its distinctive features. ldentifying the trade-offs that the people and

organisations in the field are making on a day-to-day basis exposed the type of
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science that stakeholders aspire QI might become. From these discussions, a
set of key reporting features were identified which could require special
attention in the field of QI and could better distinguish QI as a separate scientific
field.

Features which are particularly important in QI include: understanding context;
whether an intervention can be generalised or ‘ported’; which elements are
most likely to bring about change (active ingredients);?*® and how they function
(causal mechanisms).8% In a maturing field of QI, participants recognised each
of these features and began to consider how they could shape scientific
reporting. This indicates that establishing a scientific framework within which QI
can be reported could be useful, but also, and perhaps most importantly, that QI
stakeholders are interested to do this, and to overcome the constraints which

have made reporting poor.

Some elements of this scientific framework have already been developed, such
as the valuable work which has developed the SQUIRE,4%22 MUSIQ?®° and
TIDieR™° reporting tools, and broad literature on theory,2%8 process
evaluation*?” and qualitative methods.3%%314 The unique contribution that this
PhD seeks to make is that it recognises the value of existing work, and it has
identified where the gaps in understanding are. It has embraced what is unique
about QI and furthermore, exposed where it might fit amongst existing scientific
disciplines. Before final recommendations for practice and research are made, a
short discussion will be provided to examine whether data has revealed any
particular peculiarities which may be unique to the field of perioperative QI

reporting. The limitations of the qualitative approach will also be discussed.

9.3 Peculiarities unique to the field of perioperative QI

During the qualitative work, two peculiarities unique to the field of perioperative
care were raised which could exacerbate the problem of reporting in QI: the
notion that those who actively publish in surgery tend to view qualitative inquiry
as an adjunct to quantitative work, rather than a valuable feature of QI reporting
(Chapter 7, section 7.5) and the question of what is deemed to be most
attractive to perioperative editors (Chapter 6, section 6.3.2).
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There is a long tradition of qualitative research in surgery, but support for the
use of qualitative methods in perioperative research has become more
emphatic in recent years. Many articles have contributed towards this shift,
including work by Donovan et al.1®* Donovan et al*®! used interviews and audio
recording of trial recruitment consultations to improve recruitment in a surgical
trial, and the success of this approach has influenced the work of other clinical
trialists.#%8428 The use of qualitative methods in trials has now become more
common in surgical research,*® and guidelines have been published which
offer practical advice for researchers wishing to embed qualitative research into
feasibility studies for RCTs.%%0 In QI, a recently completed clinical trial which
implemented and evaluated QI strategies to improve the emergency laparotomy
care pathway, involved qualitative approaches to understanding how the
intervention worked.#3! This study illustrates how surgery and QI are both
scientific fields which use different approaches to understanding how
interventions work.1®® Thus, while the value of qualitative work was diminished
by some participants who saw it as an ‘adjunct’, other participants regarded it as

an ‘asset,’” and the latter view is becoming more visible in the literature.

The problem that some types of surgical research may be regarded as more
attractive than others has been considered in the literature. In 2006, topics
related to QI including medical and surgical errors, risk analysis and
performance of health systems were regarded as ‘promising research topics’
that are ‘not yet global priorities.’#3? QI was placed more in the spotlight
following the work to introduce the WHO Surgical Safety Checklist, but
persistent problems such as poor data capture, as well as a lack of
standardised measurement about contextual features and process of care,®3
may perhaps give some the view that other fields of research are easier or more
appealing. Policy documents are beginning to reflect a growth of QI work in the
literature. For example, in the UK, the Royal College of Surgeons’ (RCS)
research report of 2015/16 celebrates the growth of clinical trials, but also
showcases work aimed at evaluating quality improvement initiatives.'” Also, a
national perioperative quality improvement programme (led by the UK’s

National Institute for Academic Anaesthesia’s Health Services Research
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Centre) has been developed to encourage surgical teams to act upon research
data and data collected through local QI projects.?*

9.4 Limitations of the qualitative study

There are some limitations to the qualitative work and some of these were
recorded in the study diary | kept throughout the PhD. | recorded my frustration
that a participant provided some insightful information about what personally
drove him to conduct QI work, while the audio recorder was switched off.
Capturing potentially useful data after the closure of an interview encounter is
not unusual and further information may be offered because participants feel
more able to relax or because they have had a little more time to reflect on what
has been said.*3 This particular encounter added value to this thesis because
my learning as a researcher, like improvement, can be enriched from

recognising when things do not always go according to a perfect plan.

Numbers and counting were used throughout the qualitative data analysis. The
purpose of the qualitative work was to identify why reporting QI is hard, and this
is most conducive to using rich, in-depth textual data to explore a person’s
experience of reporting. Yet through qualitative inquiry, it is helpful to
understand which views were held most commonly and which were the most
frequently occurring reasons for poor reporting. There are mixed views within
the qualitative research community about the legitimacy of quantifying
qualitative data, but Seale and Silverman3!4 suggest that qualitative research
can be more rigorous if a researcher counts specific events or items within
transcripts to understand how widespread each feature was across the dataset.
Some qualitative research (such as that which uses a phenomenological
approach) places a high value on the viewpoint of a smaller number of
individuals,*3* but this study aimed to examine data across a variety of QI
stakeholders and it is reassuring to know that conclusions based on the opinion

of one or two people were not drawn.

The qualitative work only targeted the recruitment of surgeons who were
actively publishing or interested in consuming QI work. A cohort of surgeons
who objected to the conduct and publication of QI work could have added some

interesting data about the problems of reporting. However, it was possible to
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obtain wide-ranging data with a balance of both positive and negative views
about QI reporting because the semi-structured interviews were relatively

unobtrusive and gave the participants many opportunities to talk freely.

There were limitations specifically associated with the author checking exercise.
The issue of recall was raised by two of the Lean authors because the Lean
article was published six years ago. Poor recall could threaten the ability of the
authors to fully ascertain whether the participants’ views were aligned with what
happened. However, recall problems represent a real-world problem, that when
research consumers contact authors for information they may not always
remember it, and an attempt to include authors with a more perfect recall may
have produced an unrealistic view of what happens in practice. Second, my
systematic review demonstrates that the five years between 2008 and 2013
represented the period of the most growth in the publication perioperative QI
research, with a total of 68 articles published during this period. Choosing an
article published in 2010 represents part of a large pool of research which QI

consumers are likely to use.

9.5 Recommendations for practice
By attending closely to the needs of those who might use the research, and the
needs of those who produce it, | have produced recommendations which can be

used by a variety of QI stakeholders.

This PhD has presented three key learning points to explain why reporting QI is
hard in perioperative care:

e Qlis ayoung scientific field.
e QI stakeholders do not yet hold a shared aspiration about what type of
science QI should become.

e Qlis characterised by features which are unique to this field.

From these learning points, practical insights have been generated into what is
required in practice to create an environment in which improved reporting might
flourish. These insights have been discussed in the context of the literature and

from this, a set of recommendations for practice has been developed which is
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presented in Table 14. Each recommendation relates to the article format,

organisational infrastructure and scientific outputs.

These recommendations relate to the interconnecting needs of the individual QI
authors, QI teams, healthcare journals and hospitals. Some of these
recommendations are very practical, and may already be in use; for example, a
great many authors use the SQUIRE guidelines. Other recommendations
derived from my data are a form of ‘blue sky thinking’ and may be more
challenging to enact. These recommendations relate to a desire to bring about
reconciliation between groups of authors, editors and consumers who do not
agree on how QI should be presented in a scientific manner. Just as
organisational culture can be challenging during a QI project (Chapter 7, section
7.4), it can also pose challenges to the process of improving reporting. Moving
away from the perception that getting QI published requires a ‘neat trick’,
towards building an accepted and recognised scientific framework for QI is likely

to require a culture change. Culture change can require:

“Intensive, strenuous, stressful, and sometimes coercive training and the
immersive experience of a more subtle but equally strong social

pressures over a considerable period” (p.563).43°

Thus, | do not suppose that a simple mix of education and reporting checklists
can overcome this problem, but rather it requires a prolonged and co-ordinated

effort from a team of QI stakeholders acting together.
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Table 14 Recommendations for practice

Recommendations for authors of

Ql research

Recommendations for journal

editors who publish QI work

Recommendations for
healthcare organisations who

deliver QI work

Article format

Use existing reporting guidelines and
taxonomies to guide the structure of

your QI report.

Ensure familiarity of editorial staff
and peer reviewers with QI reporting

tools.

Know your audience. Do you want
your reader to use it to generate
ideas for a new intervention? To
replicate your intervention exactly?

To modify your intervention?

Provide a clear statement about
whether qualitative approaches to
data collection and writing are

acceptable.

Use supplementary materials, embed
URLs (web links) into the article

where possible.

Provide a clear statement of which
additional resources are available to

authors (e.g. on-line supplements).

Be available to speak to your readers,
add your contact details to your

published article.

Support the open access movement
to encourage connection between

authors and consumers.
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Recommendations for authors of

Ql research

Recommendations for journal

editors who publish QI work

Recommendations for
healthcare organisations who

deliver Ql work

Organisational

infrastructure

Sustain open communication
channels with QI authors and
consumers about what QI is and

how it should be reported.

Build internal support and
capacity for QI (such as protected
time to conduct QI and more
formal relationships between
clinical QI teams and research

nurses).

Consider: using a multi-disciplinary
writing team; how to support patient

involvement; and external evaluation.

Build networks with external
academic organisations (such as

universities) and patients.

Work with hospital management to
identify problems which are most
relevant to patients (enable a breadth

of topics).

Work with QI teams to identify
problems which are most relevant
to patients (enable a breadth of

topics).

Consider enrolling in an education
programme to enhance your QI

reporting.

Consider providing some
educational material for editors and

peer reviewers about QI.

Embed specific training about QI
in library training programmes,
on-line training programmes or

mentorship schemes.
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Recommendations for authors of

Ql research

Recommendations for journal

editors who publish QI work

Recommendations for
healthcare organisations who

deliver Ql work

Scientific

outputs

Demonstrate why your intervention
was thought to work (for example,
consider using theory, process

evaluation, a QI diary).

Enable structured conversations
with QI stakeholders to consider
how QI can be reported and what

good reporting in QI looks like.

Provide your reader with a realistic
view of what is needed and what is

feasible.

Consider submitting a QI project

which did not go well for publication.

Give specific advice on how to write

a negative study well.

Support a culture where negative
experiences which create

learning are celebrated.
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9.6 Recommendations for further research

Further research, involving tightening the scientific framework which should be
used to report QI work, could be beneficial. The systematic review and
qualitative study conducted during this PhD have identified reporting in QI is
poor because disagreement exists between QI stakeholders about how QI
should be reported as a science. Specifically:

e How much detail should be afforded to context and how should its
interaction with the intervention be described?

e What types of qualitative approach to data collection and reporting can
be used?

e What can QI research be used for (should it be generalisable, portable or
useful for generating ideas?)

e How can active ingredients be identified?

This PhD has also identified agreement between QI stakeholders that much
work has already been conducted (such as the production of the SQUIRE
guidelines) and existing resources should be used. However, a scientific
framework to support QI reporting is only partially complete, and this is
strangling the attempts of authors to get their work published and recognised as

a useful and rigorous contribution to knowledge.

A new package of work which aims to reach consensus on areas of uncertainty
in scientific QI reporting would be beneficial. This work would begin with a
literature scoping exercise to capture any new reporting tools for QI that may
have been published. For example, a taxonomy of quality-related interventions
has been developed by Malloy et al*® which distinguishes between ‘people’ and
‘systems’ based interventions; this was not available when the systematic
review (Chapter 3, section 3.3) was designed. Then, a Delphi study conducted
to classify, prioritise and obtain consensus on areas of uncertainty identified in
this thesis could lead to the development of a complete scientific framework
which could be used to report QIl. A further study could pilot the utility of such a

framework with a group of QI stakeholders.

A whole comprehensive, coherent and valid framework for the design and

reporting of quality interventions and QI techniques could improve reporting. As
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a consequence, in the long term, the contribution that QI studies could make to
improving care and reducing harm®3149 for all patients who undergo surgery

each year might be enhanced.
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APPENDICES

Appendix 1: Chapter 2: Poor reporting in QI - a list of 11 systematic

reviews

Reviews on reporting quality in QI

Levy etal | What is the quality of reporting of studies of

(2013) interventions to increase compliance with antibiotic
prophylaxis? J Am Coll Surg 2013 Nov;217(5):770-
97

Taylor et al | Systematic review of the application of the Plan-Do-

(2014) Study-Act method to improve quality in healthcare.
BMJ Qual Saf. 2014 Apr;23(4):290-88

Ivers et al | Quality improvement needed in quality improvement

(2013) randomised trials: systematic review of interventions
to improve care in diabetes. BMJ Open 2013
Jan;3(4)t%4

Reviews on the application and efficacy of QI in surgery

Nicolay et | Systematic review of the application of quality

al (2012) improvement methodologies from the manufacturing
industry to surgical healthcare. Br J Surg. 2012
Mar;99(3):324-353

Powell et al | A systematic narrative review of quality improvement

(2009) models in health care. NHS Quality Improvement
Scotland. 20094

Steinman Improving Antibiotic Selection: A systematic review

et al (2006) | and quantitative analysis of quality improvement
strategies. Med Care. 2006;44(7):617—-28°

Alexander | Review: What Can We Learn From Quality

et al (2009) | Improvement Research?: A Critical Review of

Research Methods. Medical Care Research and
Review. 200926
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Reviews on the application and efficacy of QI in surgery

8. | Treadwell | Surgical checklists: a systematic review of impacts
et al (2014) | and implementation. BMJ Qual Saf. 2014
Apr;23(4):299-318%8
9. | Howell et Reducing the Burden of Surgical Harm: A systematic
al (2014) review of the interventions used to reduce adverse
events in surgery. Ann Surg 2014;259(4):630-412°
10| Koetsier et | Control charts in healthcare quality improvement. A
al (2012) systematic review on adherence to methodological
criteria. Methods Inf Med. 2012 Jan;51(3):189-98%%°
11 Thor etal | Application of statistical process control in healthcare
(2007) improvement: systematic review. Qual Saf Health

Care 2007 Oct [cited 2014 Nov 3];16(5):387-99%’
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Appendix 2: Standard letter of invitation

Department of Health Sciences

CX7 University of College of Medicine,

) l LeiceSter Biological Sciences & Psychology

22-28 Princess Road West

Leicester LE1 6TP
Date

UK
Name and address of person

Dear

| am conducting an interview study which aims to find out why reporting quality
improvement (QI) in surgery can be difficult and how it can be improved. This
work is being conducted as part of my University of Leicester PhD in
collaboration with the Health Foundation, and is supervised by Professors Mary
Dixon-Woods and Graham Martin. | am attaching some information about this
study. Details are also available on the project website www.le.ac.uk/qi-project-

emma-jones.

| aim to speak participants in a recorded telephone interview for around 45
minutes. | hope to speak with:

e Authors of surgical QI papers (published since 2001)

e People in managerial or clinical roles who are using, or have used QI
reports to improve their surgical services in the last 24 months

e People who have been involved in decisions about publishing QI reports
(e.g. in an editorial or reviewer role), or in the design of reporting
guidance in the last 24 months.

If you feel you are one of these people, | would be very keen to speak with you
and would be delighted if you were happy to take part in my study. If you would
be willing to be interviewed please let me know by emailing me (elj20@le.ac.uk)
or phoning (0116 2523648). You can also register your interest using the on-line
registration form at the project website www.le.ac.uk/gi-project-emma-jones

Many thanks for considering this request. It would really help me if | could speak
with you and | look forward to hearing from you.

Yours sincerely,
Emma Jones

Health Foundation Doctoral Fellow, SAPPHIRE Group
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Appendix 3: Participant information sheet

2% University of

Leicester

Inspiring
Improvement

A study to explore what is needed to
improve how we communicate about
surgical projects which aim to improve
patient care.

You are being invited to take part in an interview study.
Before you decide, it is important for you to understand
why the study is being undertaken and what it means
for you. Please take time to read this and feel free to
discuss it with others. If you would like more
information please ask Emma Jones: elj20@le.ac.uk,
0116 252 3648.

What is the purpose of this study?

Quality improvement (Q1) approaches are used to
make changes that can lead to better patient outcomes
and better system performance across the entire
perioperative journey, such as reducing infection rates,
preventing prescribing emors, and improving discharge
planning. But we know that when QI projects are
published in academic journals, important information
may be missing. We want to find out why this happens
and to learn about how QI reporting might be
improved.

This study aims to explore why
you think problems occur in re-
porting of Ql and what could help

to improve Ql reporting.

The following information describes what
will be involved if you decide to take part.
Please read the information carefully and
discuss it with others if you wish. Please
ask us if there is anything that is not clear
or if you would like more information
(contact details for the researchers are at
the end of this information sheet) Take
time to decide whether or not you wish to
take part.

Qur Ref: SIQINS - DOC - GOV- Participant Information Leaflet - w3 - 2015-
07-24
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Why have you been chosen?

You are being asked to participate because you write up quality improvement (Ql) projects for
publication in the academic literature, you have an editorial role in joumals that publish quality
improvement reports, you are involved in writing reporting guidelines, or you use quality improvement
reports to guide changes in care. Therefore, you may have views about what is important in reporting,
why reporting might be difficult, and how it might be improved.

Where is the study being conducted and what does it involve?

This study is being conducted across universities and healthcare organisations with an interest in Ql.
You will be asked to take part in one telephone interview for a maximum of one hour. Emma will ask you
why you feel that reporting might be difficult. During the interview we will also talk about excerpts taken
from an anonymised published QI report. You will be asked to describe whether the QI report would
provide you with sufficient information to recreate the intervention and the conditions that made it work.
The excerpt from the paper will be given to you two weeks before your interview. If you have time to
read it in advance this would be good, but if you can't, don't worry, you can do this on the day. Your
interview will be conducted at a time which is convenient to you. The interview will be recorded and then
franscribed word for word. The transcript will be anonymised so that you cannot be identified. Your
interview transcript may then be used during a separate interview with the author of the Ql report. This
will help us fo assess congruence between your interpretation of the paper and the authors’®
understanding of what was done. Emma will ask your specific consent to use your interview transcript in
this way. Participation is completely voluntary and if you do not wish to take part, that's fine. If you do
decide to take part you are also free to withdraw at any time and you do not need to give a reason.

What are the possible risks and benefits of taking part?

The interview will involve a small time commitment. No sensitive information will be involved. The
information collected in this research will be used to increase knowledge of intervention reporting in Ql
and could help to influence future best practice.

Confidentiality

All the information collected from you will be kept confidential. Only Emma will have access to data
which can identify you or the organisation you work for and this will be kept on a secure password
protected University computer. All recording equipment will be encrypted and it will be kept in a locked
drawer inside the University of Leicesters Health Sciences Department. In any written report you will be
identified by number, not name.

Our Ref: SIQINS - DOC - GOV- Participant Information Leaflet - v3 - SIQINS Participant Information Leaflet
2015-07-24
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Representatives from the Sponsor (University of Leicester) and / or NHS Trusts may access your re-
search data for monitoring and audit purposes.

Who has reviewed the project?
This research has been reviewed through the University of Leicester's ethics system.

What if there is a problem?

If you have any concems please contact any member of the project team. We will do our best to answer
your questions. If you remain unhappy and wish to complain formally, you can do this through the Uni-
versity of Leicester Complaints procedure.

What will happen to the results of the research study?

The findings from this research will be written up as a report within the PhD thesis of Emma Jones, and
may be used in papers submitted to professional journals and conferences. We may also place the re-
port and summaries on the intemet. None of these verbal or written outputs will be able to identify you
personally.

Research Team

Professor meésor Miss Emma Jones

Mary Dixon-Woods Graham Martin

Mary Dixon-Woods, Professor of Medical Sociology and director of the SAPPHIRE group, Depart-
ment of Health Sciences, University of Leicester. mdll@le.ac.uk

Graham Martin, Professor of Health Organisation and Policy,, Department of Health Sciences,

University of Leicester gpm7@le.ac.uk

Emma Jones, Doctoral Research candidate, Department of Health Sciences, University of Leices-
ter, Practicing Extended Scope Orthopaedic Physiotherapist, Surgical directorate, University
Hospitals Leicester NHS Trust. elj20@le.ac.uk, 0116 2523648

Thank you for taking the time to read this information leaflet.

Our Ref: 51QINS - DOC - GOV- Participant Information Leaflet - w3 - 2015- SIQINS Participant Information Leaflet
07-24
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Appendix 4: Participant interview schedule

The primary objective of the interview is to explore:

“Why is the reporting of QI in perioperative care so

hard?”

The following questions need not be covered in this particular order but rather
the interview should flow as freely and naturally as possible. The interviewer will
prompt with phrases such as ‘can you tell me a little more about that’, ‘can you

give me an example’

Topic Questions

OPENER Thank you for participating within this PhD study. My
name is Emma Jones. | am a PhD student at the
Department of Health Sciences at the University of
Leicester and | am also a practicing orthopaedic
physiotherapist. | will be asking you questions for
about 45 minutes but we’ll try to keep it shorter than
this if we can. | will ask about what you think about QI
reporting in surgery. | value your views so please
speak as freely as you wish. Everything is important;
even if you think it's a little thing, don’t be shy about
telling me those little things! Please be assured that
all of your responses will be anonymised and you will
not be able to be identified by any written material
relating to this interview. You are free to stop the

interview at any time.

BEFORE WE e Have you read the information sheet?

START e Isit OKif | record the interview?

e [|'djust like to check that you consent for your
anonymised transcript to be shared with the

author of the QI report | have given you?
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Have you got any questions about the project?

TELL ME A BIT
ABOUT
YOURSELF

(demographic info)

Please confirm your job title

Which organisation are you working for?

If you have a clinical background which
professional group do you belong to and can
you confirm your clinical speciality?

How much experience do you have in QI? If
you have any publications which focus on QI

could you estimate how many?

UNDERSTANDING
OF WHAT
COUNTS AS QlI,
WHAT IS
IMPORTANT TO
THEM AND WHAT
IS THE IMPACT OF
GETTING
REPORTING
RIGHT?

To allow me to understand more fully what you
mean when we discuss quality improvement,
can you tell me what the word quality
improvement means to you?

What makes an intervention a ‘QlI’ intervention
as opposed to a different kind of intervention?
What about PDSA, Lean, or SPC - what are
they?

Can you think of a really good QI report you
read recently, what did you like about it?
(probe this)

How important is it to you that a QI report is
written in such a way that someone reading it
can re-create it in another setting? Why is
replication important?

We talked about replication, but is there
anything else that is important to you about
how QI is reported?

How have you used published QI reports in
your organisation? (to change care? to realise
they are doing well and celebrate their own
success? CPD? Design of their own QI

studies?)
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TASK: Instructions to participants.

OPENER

“We want to check how people understand reported QI
interventions as they are presented in a journal article.
To do this | have given you a piece of writing which
has been highlighted. I'd like you to have a look at this
paper. You only need to look at the parts highlighted in
yellow, though you may look at the rest of it if you
wish. | am going to ask you to describe to me what
you would do if you needed to implement the
intervention they describe in the paper. Don’t worry
about criticising this paper, it's OK to do that. | will
anonymise your responses, and you will not be able to
be identified from any written reports or transcripts
which are produced. Have you had an opportunity to

look at the paper | sent you?”

UNDERSTANDING

e What was your overall view of this paper?

¢ If you needed to use one of the interventions
described in this report, do you feel you could
do what they did?

e Tell me what the ingredients of this QI
intervention are? (as if you are going to deliver
it in your own hospital)

¢ What were the most helpful things about how
QI was reported which might enable you to
replicate what they did?

e What were the main problems with how QI was
reported?

¢ Did the authors give you a main message about
what they felt made their QI intervention work?

e Do you think the authors aimed to say “It is

possible to use Lean in emergency surgical
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care”, or did they aim to say “Lean can be used

in emergency care and this is how you do it?”

EVAUATION OF

There might be both good and bad things about

QUALITY this paper, but if a journal editor needs to
evaluate if this QI paper should be published or
not, which criteria should they use to make that
judgement? What were the good things about
it? What were the main problems?

HOW COULD Perhaps this isn’t a perfect way for the authors

THIS BE to get their message across and disseminating

IMPROVED? their information, is there a better way of doing

it?

Putting this paper to one side now, and thinking more widely about your

general experience of reading Ql articles....

WHY IS
REPORTING
POOR

In your general experience which bits of QI
projects tend to be better reported than others?
In your experience, what makes reporting
harder? What is most problematic? How do you
deal with that?

Is there anything specific to QI which can’t be
reported fully?

Which are the most important things to report to
ensure we have a clear and accurate picture of
what happened during the QI project?

There are many possible ingredients that could
make up the nuts and bolts of a QI intervention,
how will you know which of these ingredients is
the most active ingredient in making the
improvement happen —how can you tell which
ingredient really nailed it and made the

intervention work?
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If you have a reasonable idea of what the
intervention was, what extra information do you
need to know to decide whether you should or
should not use the intervention?

There might be many different people working
on a QI project and each of them might have a
different perspective on what made it work. How
can the lead QI authors ensure they have all of
this information?

Some QI projects are conducted as part of a
randomised study, and some are conducted as
a local project. Does the study design determine
how much detail is given about the intervention
and the type of information you would expect to

see?

INFORM DEBATE
ABOUT HOW QI
REPORTING
SHOULD BE
SUPPORTED

What is the most important thing to do to make
reporting better or easier for authors?
(Encourage them to notice that better and easier
are different aims!)

What motivates people to complete good
reporting?/How can we influence reporting
practice? (Encourage them to find lots of points—
financial incentive? Kudos? Integrated into
education? A standardised definition to agree
what constitutes a QI intervention? A
standardised structure or checklist? Expected
practice to write a lay’ summary?)

What is the impact of improving reporting? Why
Is it important?

Number of citations is one type of outcome
which is used to measure the success of

publications. Are there any other outcomes
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which should be used to judge the impact of QI
reporting?
EXIT QUESTION e ‘Is there anything else you would like to tell me?’

e Do you wish to be informed of any publications
relating to the research?

e Thank you again for your participation.

Possible question at the end:
Q What will happen to my data?

A 1 will go away and write it up as part of my thesis, with your permission | will
anonymise your entire transcript and take sections of it to share with the authors
of the report we discussed to see if your understanding of the report matches
what they did. | will also produce publications, within these you will not be able
to be identified. Would you like to see any publications which arise as a result of
my thesis? Your data will only be stored for 3 — 6 months after the study has

ended and it will then be destroyed.
Prompts:

Keep going, Keep talking

Why do you think that?

Yes? Go on? Mmmmm?

Tell me more about that
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Appendix 5: The highlighted and anonymised Lean article used during

participant interviews

For the fullversions of these articles sec|

PRACTICE

QUALITY IMPROVEMENT REPORT

Effect of a “Lean” intervention to improve safety processes
and outcomes on a surgical emergency unit

Abstract

Problem Emergency surgical patients are at high risk forham
becauseof emorsincare. (Quality improvement methods
thatinvolve pmcess mdesign, such as*lean, ™ appear to
improve service reliability and efficiencyinhealtheare.
Diesign Interrupted time senes.

Setting The emergency general surgery ward of 3 university
hospialin

Key measures for improvem ent Seven safetyrelevant cam
processes.

Strategy for change A Lean intervention targeting five of
the seven cam processes relevantto patient safery.
Effects of change %69 patients wem adm itted during the
fourmonth study period before the introduction of the
Leaninervention (May o August 2007], and 1114 wer
admitied dwing the fourmonth period afier completion of
the intervention (May to Avgust 200E). Com pliance with
the five process measures tageted for Lean intervention
(bt not the two that were not) improved significantly
[relative improvement 28% to 149%; 0. 007). Excellent
compliance continued atleast 1 0months afteractive
intervention ceased. The proportion of patients requiring
transferto other wanrds fell from 27% o 20% (Po0. D000 5).
Rates of adverse events and potential adverse events
were unchanged, exceptfor a significantreduction in new
safety events aftertransferto other wards (Po0u02E). Mast
adverse events and potential adverse events were owing
to delays ininvestigationand treatment caused by factors
outside theward being evaluated.

Lessons leamt Lean can substantiallyand simul@aneously
improve compliance with a bundle of safety related
processes, Giventhe interconnected nature of hospital
care, this strategy might not tmnslate into improvements
in safety outcomes unless a system-wide approad is
adopted to mmove barmriers to change.

Background
Surgical wards are an area of vulnerahility in healthcare
systems because patients are much less closely moni-
tored, and patients usually stay on surgical wards dur-
ing the time when the sk of operative complications is
highest. It is now widely accepted that high technology
surgical care causes unintentional harm to around 1096
of inpatients.**

Substantial improvement to reduce unintentional harm
is likely cnby if the system of care is redesigned to eliminate

267

The five principles of “Lean™

* “The fiveS's" [sort; setinarder; shine; sendandise; and
sustaln): the re-ordering of the worki ng emvi mnment to
clarify and simplify proge ss and to reduce ime wastedin
finding supplies and equipment'®

= Process mapping: | dentification of problems tofacll iate
diected measurment and improvement™

* Error visibility: deve lopment of audit me thods to make
problems instantly obwigus' 7

* Elimination of waste: minimising waste and wasted effon
tomake work easier™

*“Pan, do, check, act™ PDCA): intrducing cyclesthat
allowrapidrefinement of interventiens,' and defining
prablems and solutions by measurment rather than
assumptian

small contributory errors across a wide range of care
processes, which is relatively common in other industries
bart rare in healthcare.

The most successful example of system redesign in
industrial settings haz been the Toyota Production Sys-
tem, or “Lean. """ Defining Laan is difficult: it is in essence
the elimination of waste through continuwous improve-
ment (ba). Identifying waste leads inevitably to the need
to define customer value, and reducing waste requires
eliminaton of error. In medical settings, there is extensive
evidence of the benefits of Lean in improving efficiency,
reducing costs, and improving patient satisfaction *
Few studies have directly measured the impact of Lean
on patient safety.

The protiam
The surgical emergency unit at th

i= & 38 bed arute surgical ward. It receives all general
surgical emergency edmissions to the hospital, as well as
a small mumber of elective surgical patients. The unit is
typically fully occupied, with an average turnover of 10
patients a day and a staffimg ratio of one trained member
of =t&ff to six patients. The mean length of stay is 3.2 days.

The unit is served by 10 consultant teams imobred in
the general surgery on-call service. Patients are reviewed
by & consultant team the moming after admission and a
carme plan confirmed.

‘We developed the hypothesis that process redesign
us=ing Lean with a forus on improving safety relevant care
processes might significantly reduce the risk of care related
harm to patients on surgical warnds.




Appendix 6: Lean authors participant information sheet: Author checking

exercise
7 University of ( ) i
Eé »
o Leicester ﬁ&y t
mprovemen
Page 1 Strengthening Implementation of Quality Improvement Interventions and Methods in Surgery

Strengthening Implementation of Quality Improvement
Interventions and Methods in Surgery
SIQINS Surgical Team Information Leaflet

A study to explore what is needed to
improve how we communicate about
surgical projects which aim to improve
patient care.

You are being invited to take part in an interview
study. Before you decide, it is important for you to
understand why the study is being undertaken and
what it means for you. Please take time fo read this

and feel free to discuss it with others. If you would like
more information please ask Emma Jones:
elji20@le.ac.uk, 0116 252 3648.

This part of the study aims to check with
you whether our participants correctly
interpreted your QI paper, which parts

What is the purpose of this study? were misunderstood, and in what ways.
Quality improvement (Ql) approaches are used to This will help us to find out which parts
make changes that can lead to better patient of reporting are the hardest, and what
cutcomes and better system performance across the might be needed to improve it.

entire perioperative journey, such as reducin
periope y <Y g The following information describes what

will be involved If you decide to take part.
Please read the information carefully and

infection rates, preventing prescribing emrors, and
improving discharge planning. But we know that when
Ql projects are published in academic journals,
important information may be missing. As partof a
study to find out why reporting in QI is hard, we will
ask approximately 30 individuals to read an account of
the QI intervention in this paper: McCulloch et al
Effect of a "Lean” intervention to improve safety
processes and outcomes on a surgical emergency
unit. Br Med J. 2010;2; 341.

discuss it with others if you wish. Please
ask us if there is anything that is not clear
or if you would like more information
(contact details for the researchers are at
the end of this information sheet). Take
time to decide whether or not you wish to
take part.

Our Ref: SIQUINS - GOV - DOC - LEAN EMERG SURG TEAM - information SIQINS Surgical Team Information Leaflet -
sheet - 3 - 2015-07-24
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Page 2 Strengthening Implementation of Quality Improvement Interventions and Methods in Surgery

Why have you been chosen?

You are being asked to participate because you were part of the authorship team of the QI paper we
asked our participants to read. We anonymised your paper so that you and your institution could not be
identified. During individual interviews the participants will be asked to describe whether they feel they
could, in their own settings, re-create the intervention described in the paper and the conditions that
made it work. We will anonymise selected excerpts from the participant’s transcripts, and place them
into a grid to show you. We will gain consent from participants to share this information with you and
Emma will provide you with this grid in advance of the interview. If you have time to read it in advance
this would be good, but if you can't, don't worry, you can do this on the day.

Where is the study being conducted and what does it involve?

Emma will conduct an interview with you, which will last for approximately 45 minutes. The interview can
be conducted in person or over the phone, whichever is most convenient for you. Emma will ask you:
which parts of the intervention and the QI method did the participants interpret correctly and incorrectly?
This will help us to assess congruence between your interpretation of the paper and the participants
understanding of what was done. Emma will also discuss with you: whether you think reporting is hard;
why this might be; and what is needed to improve it. The interview will be recorded and then transcribed
word for word. The transcript will be anonymised so that you cannot be identified. Participation is
completely voluntary and if you do not wish to take par, that's fine. If you do decide to take part you are
also free to withdraw at any time and you do not need to give a reason.

What are the possible risks and benefits of taking part?

The interview will involve a small time commitment. Mo sensitive information will be involved. The
information collected in this research will be used to increase knowledge of intervention reporting in QI
and could help to influence future best practice.

Confidentiality

All the information collected from you will be kept confidential. Only Emma will have access to data
which can identify you or the organisation you work for and this will be kept on a secure password
protected University computer - All recording equipment will be encrypted and it will be kept in a locked
drawer inside the University of Leicester's Health Sciences Department. In any written report you will be
identified by number, not name. Representatives from the Sponsor (University of Leicester) and / or
MNHS Trusts may access your research data for monitoring and audit purposes.

Qur Ref: SIQUINS - GOV - DOC - LEAN EMERG SURG TEAM - information SIQINS SURGICAL TEAM Information leaflet
leaflet-v3 - 2015-07-24
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Page 3 Strengthening Implementation of Quality Improvement Interventions and Methods in Surgery
Who has reviewed the project?

This research has been reviewed through the University of Leicester's ethics system.

What if there is a problem?

If you have any concems please contact any member of the project team. We will do our best to answer
your questions. If you remain unhappy and wish to complain formally, you can do this through the Univer-
sity of Leicester Complaints procedure.

What will happen to the results of the research study?

The findings from this research will be written up as a report within the PhD thesis of Emma Jones, and
may be used in papers submitted to professional joumnals and conferences. We may also place the report
and summaries on the internet. None of these verbal or written outputs will be able to identify you person-

ally.

Please do not hesitate to ask Emma any questions using the contact details below.

Research Team

| Lj

Professor Professor Miss Emma Jones

Graham Martin
Mary Dixon-Waoods

Mary Dixon-Woods, Professor of Medical Sociology and director of the SAPPHIRE group, Depart-
ment of Health Sciences, University of Leicester. md11l@le.ac.uk

Graham Martin, Professor of Health Organisation and Policy,, Department of Health Sciences,
University of Leicester gpm7@le.ac.uk

Emma Jones, Doctoral Research candidate, Department of Health Sciences, University of Leices-
ter, Practicing Extended Scope Orthopaedic Physiotherapist, Surgical directorate, University
Hospitals Leicester NHS Trust. elj20@le.ac.uk, 0116 2523648

Thank you for taking the time to read this information leaflet.

Our Ref: SIQUINS - GOV - DOC - LEAN EMERG SURG TEAM - information SIQINS SURGICAL TEAM Information Leaflet
leaflet- w3 - 2015-07-24
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Appendix 7: Lean authors’ interview schedule
The primary objective of the interview is to explore:

“Why is the reporting of Ql in perioperative care so hard?”

Topic Questions

OPENER Thank you for participating within this PhD study. My
name is Emma Jones and | will be asking you
guestions for about 45 minutes about what you think
about the way the QI intervention which was described
in your paper has been discussed by others. | value
your views so please speak as freely as you wish.

BEFORE WE e Isit OK if I record the interview?

START e Be assured that all of your responses will be
anonymised and you will not be able to be
identified by any written material relating to this
interview. You are free to stop the interview at
any time.

e Have you got any questions about the project?

e |If you are happy I'll turn the tape recorder on

now.
TELL ME A BIT e Please confirm your job title and a bit about
ABOUT your experience with QI?
YOURSELF e Are you a clinician? can you confirm your
(demographics) surgical speciality?

¢ How many years of experience in QI do you
have?

e Could you tell me what the term ‘Quality
Improvement’ means to you?

e What are your thoughts about the word
‘replication’ — should published accounts of QI

be ‘replicable’?
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CHECKING e We are going to move on to look at the excerpts

PARTICIPANTS in table 1

UNDERSTANDING e What was it like to read these excerpts,
Interesting? Helpful?

e Your paper was published six years ago, but
people can still read it. Although time goes by -
people may still want to use the paper but the

author may find it difficult to recall. Does this

matter? Should we try to solve this problem?
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Further Questions relating to table 1 (excerpts form the participant interviews):

Theme Excerpts from interviews with QI stakeholders who
discussed the QI report: McCulloch et al (2010). Br
Med J. 2010;2; 341
1. | Word 1. “A journal article in a way doesn’t do it any justice. We [09] These participants describe
count/Journ | hamstring them by limiting them to 3000 words” [09] the possible frugtratlon of limited
word count and journal style. Does
al this frustrate you when you write

requirement

S

1.

“‘We have limitations in what we can publish and how we
can publish it, because clinical journals are more used
to, | mean .... it doesn’t take long to describe a drug
trial, right?” [13]

“If you’re writing up a quality improvement project within
a randomised control trial for the Lancet you’re going to
be following a more traditional approach which would
prevent you from explaining things in as much detail as
you might like.” [10]

“They're just going through the steps of what they need
to do to publish — ‘I feel I've done something important
that | want to share, I've invested loads of time in it, what
are the steps | need to follow in order to get it out
there?’” [01]

about QI?

[13]/[10]/[01] Allude to the notion
that journals require a particular
style of writing. Can you tell me
what you think about that? Is this a
help or a hindrance for QI?

[24] What did you think about this?
Alludes to the type of knowledge
that journal editors might already
have —is it a problem?
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. “There are a huge number of journals. Some are very

focused on quality improvement, but others are not, and
yet all of them will possibly publish quality improvement
research. The challenge there, is that the reviewers and
the editors of journals may not have a sophistication
around some of the challenges and methods in quality
improvement” [24]

The “Quality improvement tends to focus on time series [14] Is Ql research?
character of work, but the traditional evidence based medicine
pyramid doesn't recognise a time series study design [24] There is something here about
Ql work because that wasn't the paradigm.” [24] how sophisticated the study is
perceived to be - should more
“Quality improvement is more real-world projects, it's not (rj?acs?grr:;tll?:ezeir?gﬁ?n to study
research. Quality improvement inherently has all the g '
blases_,. It II_ hea‘ve clinical biases, selection biases, and Would this help QI work to be
reporting bias“ [14] :
recognised and spread?
Description “A nurse-led exercise to improve inter-shift handover [01] Should the extra detail about
was introduced. The nurses presumably led the exercise | what the checklist looked like have
of the : . .
| am not exactly sure what the exercise was. It says the | been included in the paper... or a
materials bedside handover process but | don’t know what that is. | mechanism by which these
used The ‘basic care checklist’ doesn’t tell me what kinds of readers can access it?

things are on the check list or what it looked like or, who
uses it (I suppose the nurses use it). And a track and
trigger chart, | don’t know what that is” [09]

What is the most important thing
to do to ensure your work can be
used by someone else?
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2 “I'm not sure what the education was on. It says other
areas that tackles education but | don't know what the
prompt cards are for or what the education was for.” [01]

3 “A simple protocol was used to allocate roles and
responsibilities. But they don't really describe exactly
what that protocol is for or how they improved it” [07]

“They talk about using the data to drive the analysis and I'm
assuming that that means that they're feeding it back to
people® [01]

Replication

1 “The fact that there was a table, with a lot of description
for a medical journal, of what was done, that’s what |
found useful because | could take this and | could think
about recreating a version of this” [13]

2 “I couldn’t necessarily reproduce it, but the key thing for
me is that with quality improvement | wouldn’t necessarily
want to reproduce identically” [05]

Should we aimi to replicate the
study exactly, or a version of it?

What was the purpose of your
paper (what were you writing it
for)?

Prompts: To encourage others to
replicate? To raise awareness of a
problem?

A lot of description for a medical
journal” — are medical journals
restrictive? Is this a problem?
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Context and
second

publications

1 “I would be more curious as to how they adopted the
implementation or improvement strategy that they used and
what challenges emerged for them” [01]

2 “I was still curious that whether or not it went smoothly,
they don’t talk about any kind of push back” [09]

3 “The way that it was presented seemed like everything
was done very smoothly and they didn't really have any
issues. But it’s a little bit surprising, because they were
working on seven or eight different interventions at once
which could be difficult” [07]

4 “| don’t know for example whether this study that we're
looking at here ever had another publication to describe the
local context and issues around how, the reality of how
these interventions were actually done” [13]

Some of our interview findings
suggest that the ‘sister’ paper you
published three years later is good
because context could be
described more thoroughly.

Should authors of QI work always
be encouraged to write a second
paper? Prompts: how should this
be encouraged? A reporting
requirement? on-line as a
‘supplementary piece? Why?

Should these second articles be
published earlier?

QI Method

1 “It doesn't imply that anything was learned or any
changes were made as a result of the learning so | guess
that’s why I'm saying ‘did you really do Lean?’” [01]

2 “It's not about DVT prophylaxis. It's more about the LEAN
intervention than it is about the DVT” [05]

3 “It sounds like they were interested in implementing not
one particular intervention. They wanted to implement the
whole LEAN model into the surgical unit. They wanted to,

[01] Readers and authors might
have a different understanding of
what LEAN entails —is this a
barrier to replication? Should
attempts be made to overcome it?

[05/07]Some participants felt that
the paper described LEAN as an
overarching intervention. Is this
what you wanted the reader to
perceive?
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kind of, create a culture of continuous quality improvement”
[07]

Theory
underlying
the

intervention

1 “7 routine care processes were selected. It is always
curious to me how they get selected, so that is not
something that they did well” [09]

2 “They maybe could have been a little bit more detailed in
talking about how they chose the different interventions”
[07]

3 “One of the things that | liked about it was that they
focused on the things that the staff were interested in
improving, which I think is very important. So | think that’s
good advice when you're putting something like this into
effect.” [07]

Some participants thought more
detail on rationale to explain why
an intervention was selected was
needed. Others thought the
rationale was linked to what the
staff wanted to improve.

Did you specifically think about
rationale when you were writing
this up?
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You scored very strongly AGAINST options XYZ — can you tell me more
about why you scored them in this way?

You scored very strongly FOR option XYZ — can you tell me more about why

you scored them in this way?

OR (if there are no extremes to discuss) — your scores were broadly in the
middle for XYZ - can you tell me more about why you scored them in this

way?

INFORM DEBATE e What would make it easier for you to report QI

ABOUT HOW QI projects in surgery?

REPORTING ¢ Do you think anything needs to change about
SHOULD BE how or where we write about QI in surgery?
SUPPORTED e What is the most important thing to do to ensure

your work can be used by someone else?

e Should we write about QI in a way that allows it
to be REPLICATED EXACTLY or should we
adopt a different approach?

e What do you need to be able to portray a clear
message to you readers?

¢ What about the timing of when you write your
report? Would it make any difference if it was
retrospective or contemporaneous (as the
project went along)?

EXIT QUESTION e What do you feel could be the biggest impact of

improving reporting?

¢ ‘Is there anything else you would like to tell me?’
e Thank you again for your participation.
e Do you wish to be informed of any publications

relating to the research?
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Appendix 8: Consent form
Participant Email Consent Form For Telephone Interviews

Version 1 August 20 2015

Once you have read the participant information sheet and had a chance to ask
questions, please add your initials to each statement and send the e-mail back to
eli20@le.ac.uk from your own personal or work email address.

Title of Project: Strengthening Implementation of Quality Improvement Interventions
and Methods in Surgery

Name of Researcher: Emma Jones

| confirm that | have read and understand the information leaflet Version 3 dated 24-7-
2015 for the above study. | have had the opportunity to consider the information, ask
guestions and have these answered satisfactorily.

| understand that my participation is voluntary and that | am free to withdraw at any
time, without giving a reason, and without my legal rights being affected.

| agree to the interview being digitally recorded for transcription and subsequent
analysis.

| agree to anonymised quotations being used in study reports and | understand that |
will not be identified in any publications resulting from the study.

| understand that data collected during the study may be looked at by the SIQINS study
team at the University of Leicester Health Sciences Department, from regulatory
authorities (such as ethics committees), representatives from the sponsor and / or NHS
trusts accessing research data for monitoring and audit purposes.

| give my permission for the research team to show sections of my anonymised
interview transcript to the authors of the Ql paper we will discuss during the interview.
You can say “NO” and still take part in the interview. The interview will then be used in
this study only. Please type YES or NO next to this statement as you prefer.

| agree to take part in the above study.

Full name of participant: Date:
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Appendix 9: The references of 100 perioperative Ql papers included in the

systematic review *

Author

Year/lD

Country

Journal

Title

Adams R, et al.

2004;34:140-148

United States

J Nurs Adm.

Deceasing tumarownd Bme between general
surgery cases: A S Sigma initiative

Aletti GO, et al.

2002, 208:614-620

United States

JAm Coll Surg.

Cneality improvement in the surgical approach
to advanced ovarian cancer: The Mayo Clinic
EXpErience.

2003;34:54-T1

United States

J Contin Educ Nurs.

A continuows gquality improvernent approach to
mprowing clinical practice in the areas of
sedation,

analgesia, and neuromuscular blockade.

Baker RA, MNewland
RF.

2008;23.7-16

Australia

Perfusion.

Continous quality mprovement of perfusion
practice: The role of electronic data collection and
statistical controd charts.

Berenholtz 5M, et al.

2004322014
2020

United States

Crif Gare Med.

Elminating catheter-related bloosdstream
nfections
n the intensive care unit

Bemy SA, et al.

2008;13:360-368

United States

Gual Saf Health Care.

ProvenCare: Quality improvement model for
designing highly reliable care in cardiac surgery.

Bertolaceini L, et al.

2011;3%e128-132

Italy

Ewr J Cardithorac Surg.

"Six sigma approach’—An objective strategy in
digital assessment of postoperative air leaks: A
prospective randomised study.

Blackmore CC, et al.

2013;39:8-105

United States

Jt Gomm J GQual Pafient
Saf.

Applying Lean methods to mprove guality and
saffiety in surgical sterlde instrument processing.

Bloos F, et al

2008,103:232-237

Gemany

Br J Anaesth.

Effects of staff training on the care of
mechanically
ventlated patients: A prospective cohort study.

Bosse G, et al

2013:8(8)ef5428

Africa (Tanzania)

PLoS One.

Immediate cutcome indicators in perioperative
care: A controlled intervention study on quality
mprovement in hospitals in Tanzania.

Brackipdl ML, et al.

2010;18:320-336

United States

J Mznag Care Pham.

Intervention to increase the proportion of acute
myocardial infarction or coronary artery bypass
graft

patients recening an order for aspirin at hospital
discharge.

Brattebe 5, et al.

2004;13:203-205

Monaay

Gual Saf Health Care.

Effect of a scoring system and protocod for
sedation
on duration of patients’ need for ventlator support

a surgical intensive care unit.

Brush JE Jr. &t a

200, 152-37B-3B5

United States

Am Heart J.

Implementation of a coninuous quality
mprovement

program for percutanecus coronary inbervention
and

cardiac surgery at a large community hospital.

Burkitt KH, et al

200815633642

United States

Am J dManag Care.

Toyota production system quality improvernent
nitiative improves pericperative antibiotic
therapy.

Camp 5L, et al

200r0 24:4 14423

United States

J Card Surg.

Creality improvement program increases earfy
tracheal extubation rate and decreases
pulmonary

complications and resource utilization after
cardiac

surgery.

Celik J.

2003, 777 3T-T41

United States

AQRN J.

Decreasing precperative delays—A rapid process
mprowement project.

Ceppa EF, et al.

2013;15:384-301

United States

HFE (Cxford).

Reducing surgical site infections in
hepatopancreatobdiary surgery.

*For a full list refer to the published article Jones et al (2016), How well is quality

improvement described in the perioperative care literature? A systematic
review, Jt Comm J Qual Patient Saf 42 (5) 196-206
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Appendix 10: Milestones of SIQINS: Qualitative work

Month and day Jan [ Jun | Jun | Jul |Jul | Au | Sept | Sept | Sept | Oct | Nov |Jan | Feb Feb Mar Mar Mar
milestone achieved 16 |25 |2 24 |7 18 30 6 13 |24 26 9 9-16 | 18
Year 2015 2016

SIQINS Milestone

Protocol design

Submit to UoL REC

Submit to UoL Sponsor

UoL REC approval received

Recruit local collaborators

UoL Sponsor in principle
agreement received

R&D approval process
commenced

Receive UoL indemnity
certificate

UoL agree begin
recruitment at non-NHS
sites

1st non NHS participant
recruited

R&D approval at NHS sites
1,2,3

NHS site 4 R&D approval

15t NHS participant recruited

36 Interviews completed

1st LEAN author interview

2" [ EAN author interview

Last 3 participant interviews

3 LEAN author interview &
study closed
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Legend for Appendix 10 Milestones of SIQINS: qualitative work

SIQINS Milestone type

Local activity by Emma Jones in the SAPPHIRE office

Process of obtaining approvals: Research Ethics Committee (REC),

UoL sponsor, Insurance certificate

Research and Development (R&D) approvals obtained

Participant recruitment

LEAN author recruitment and interviews
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Publication 1 (first page only):

Jones o al. mtmmuam
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Appendix 11: Publications arising from this PhD

E
B nmes

PROTOCOL Open Access

Describing methods and interventions: a protocol
for the systematic analysis of the perioperative
quality improvement literature

Emma lones”, Nicholss Leec”, Graham Martin® and Mary Dixon-Woods"

Abstract

spedfically.

Badeground: Cuality improvement 20 methods are widely used in surgery in an effort to improve care, often
using techniques such as Plan-Do-Study-Act oycles to implement specific interventions. Explidt definition of both
the Ol method and quality interention is necessany to enable the accurate replication of effective interentions in
practice fadlitate cumulative leaming, reduce esearch waste and optimise benefits to patients. This systematic
review aims to assess quality of reporting of QI methods and quality interentions in pefoperative @

Methods: Studies reporting on quality intenentions implemented in perio perative care settings will be identified.
Learches will be conducted in the Onid 5P verson of Medline, Scopus, the Cochrane Central Register of Controlled
Triaks, the Cochrane Hiective Practice and Organisation of Care database and the related artides function of
PubMed The journal BMS Quality will be =arched separately. Search strateqgy terms will relate to {i) sungeny, (i) QI
and (iil} evaluation methods Explidt excluson and indusion aiteria will be applied Data from studies will be
extracted using a data extraction form. The Template for Intenention Desaription and Replication {TIDER) cheddist
will be used to evaluate quality of reporting, together with additional tems aimed at aszessing O methods

Systematic review registration: PROSPERD CROM201401 2845
Keywords: Quality improvement, Perioperative care, Surgery, Interventions, Reparting, Quality of care, Desaiption

Badkground

Chuality Improvement () methods are gpecially de-
signed efforts and processs aimed at generating im-
provements in patent care [1]. Such methods include
those based on Lean, Six Sigma Pln-Do-Study-Act
(PDSA) evcles, Total Cuality Management and Contims-
ous Cuality Management, audit and feedback, and many
others [2]. Guidance on reporting of 1 studies [3] and
of intervention delivery in evalustive studies [4-7] hoas
been published. Surgery is an especially important ama
for quality improvement: an estimated 234 milllon sur-
gical interventions are pedformed every year worddwide
[#]. vet it emains hasardows and prone to ermor and

* Cormespoindenoe: ¢ 20e.ac Lk

'Deparment of Heal® Sdences, Univeriy of Laloester, 38 Frincess Boad
W, Leicesier LE T STF, LK

Ful listof aushor informasion & available at the end of the ade

() mtuttend Cerl

e (el

complication. An intemational ddve to improve quality
of care in surgery is now supported by initiatves such as
the Centre for Global Surgery [9] and the Lancet Com-
misgon for Global Surgery [10]. Yet the quality of repaort-
ing of interventions in QI studies in surgery ks unknown
This is an important problem, as it is increasingly re-
cognised that explicit descriptions of interventions are ne-
cessary to ensure that ssccessful interventions can be
replicated in practce, to avoid esarch waste, to Bolitate
cumulate learning and to ensure that patients gain the
best possible benefiis from any learning from O sudies
[11,12]. "We seek to adopt and adapt the Template for
[ntervention Descrption and Replication (TIDdeR) chedk-
list [4] to evalisste the quality and completeness of repor-
ting of studies of quality improvement interventions in
pedoperative care.
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Publication 2 (first page only):
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Human factors and ergonomics
and quality improvement science:
integrating approaches for safety

in healthcare

Sue Hignett,' Emma Leanne Jones,” Duncan Miller,” Laurie Wolf,*
Chetna Modi,* Muhammad Waseem Shahzad,” Peter Buckle,®

Jaydip Banerjee,” Ken Catchpole®

INTRODUCTION
In this paper, we will addres the impore-
ant question of how quality improvement
science (QI5) and human facors and
ergonomics (HFE) can work together to
produce safer solutions for healtheare.
We suggeat that there will be considerable
advantages from an integrated approach
between the two disciplines and profes-
sions which could be achieved in owo
phases. First, by identifying people
rrained in HFE and those wrained in QIS5
who understand how o work twogether
and second, by developing opportunities
for imegrated education and training. To
develop this viewpoint we will:

1. Discuss and explore how QIS and HFE
condd be integraed by budding on existing
defimitons, scope of pracice, lnowledge,
shills, onedunds, cesmrely and expertie in
P ———

2, Outhne opportunities for a longer-term
:irrl:@'dim'n 'I:]'n'\u'l.g]\ 1:':1'11&:15, and educa-

HISTORY AND PERSPECTIVES OF QIS
AND HFE

The disciplines and profesions of QIS
and HFE developed from similar origins
in the 20th century to engage workers in
the identification of problems and devel-
opment of solitions. * They diverged
with (15 focussing more on prooess
issues jeg, production quality comtrol)
and HFE focussing on wellbeing (oooupa-
tomal health and safery) and perform-
ance. Both have been wsed in healthcare
for many vears, with several recent
papers discusing confusion abow jargon
in one or both dia:'p].hcs"'? We will
offer a simple outline of our perspectives

for each before suggesting an approach
for integrated working

We are using the wm QI5 o indude
both quality improvement and improve-
ment sdence.” QIS s used, defined and
expliined in the iemmre in many differ-
ent ways, for example, ‘the degree to
which heakh services for individuals and

opulations increase the likelibood of
desired health outcomes and are consist-
ent with cumrent professional  knowl-
edge’;® ‘beter parient experience and
outcomes achieved through changing pro-
vider behaviour and omganisation through
using a sysematic change method and
strategies” and as ‘the combined and
unceasing efforts of everyone—healthcare
professionals, patients and their families,
rescarchers, payers, planners and educa-
tors—to make the changes that will lead
to beter patient outcomes (health), berter
system performance (care) and better pro-
fessional development []ca.rnjng‘_m

15 can incude any change which
improves quality (patient experience and/
or dinical oueome), a change thar wes a
generic (eg, raining, seming standards) or
specific QIS method or approach.’ Parry!
outlined a history of QIS by dawing on
Deming's System of Profound Knowledge
and its influence on the development of
Improvement Science. Deming’s theory
inclided systems thinking, variaton (eg,
statistical process control), psychology (o
social sciences) and the theory of knowl-
edge.'® Most QIS practitioners will wse a
range of improvement methods and tools
which may  include Plin-Do-Stdy-Ac
(PDSA), Model for Improvement, Lean,
Six Sigma, Total Quality Improvement and

Busines Process P.:mginc::i:‘:g,”

Higne® 5, et al. ) o Saf 075000 =4 dai- 00 11 38 mi- 200 4 008 13 %ﬂ’;
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Care Literature? A Systematic Review

Emma L. Jones, MSs Nicholas Lees, MBCRE, FRCA, FFICM; Grabam Martin, MA (Oxon), MS:, PhD;

Mary Dixon-Woods, BA, DipSear, MSc, DPhil

ealth care is incressingly the subject of quality improve-

ment ((}1),' which can be understood as purposeful efforts
to make changes thas will lead to better patient outcomes, better
system performance, and better professional development.® )1
efforts often involve a gualey mservension (specific changes to
clinical or orpanizational systems) and a QU sechmigue (3 method
wsed to support the implementation of the intervention, such as
the Model for Improvement).” Surpery is a particularly impor-
tant area for Q1. Fourteen record-review studies together indi-
cated that adverse events occurred in 14.4% of 16,424 patients
undergoing surgery and that potentially preventable adverse
evenis ocourred in 3.2% of them.* For 3.6% of the 16,424
patients, the consequences were faral, and for around 10.4%,
severe* In the United State, adverse events in surgery acoount
for approximarely half (48%) of all adverse events in hospitals.*
Given that an estimated 234 million surpical interventions are
performed every year worldwide,® improving quality and safety
of surgical care is a plobal priority.”

Perioperative care, which encompasses care delivered before,
during, and after surgery,* makes an important contribution
to the outcomes and experiences of surpery. Systematic reviews
of Q1 efforts in diverse surgical specialties have reported thar
improvements are possible across the entire perioperative jour-
ney:"* " However, like randomized controlled mials (RCTs)
in surpery,® there are indications that important informa-
tion may be missing from reponts of surpical QI studies.™ This
is not a problem unique o surpery: Motwithstanding relevant
guidance,” reporting of QI is often weak, lacking, for exam-
ple, details of implementation context, potential harm from 1
activities, intervention components, and the duration of indi-
vidual Plan-Do-Study-Act (PDSA) cycles. ¢

One challenge in producing full and explicic accounts of
interventions—()1 or otherwise—has been the shsence of
clearly articulared expectations abour what should be reported.
* ational Insthute for Heaith and Care Exoelence. Kesping Fatients arm Bstore,
Dwring and Afier an Operation. Apr 1, 2008, Accessed Mar 31, 2. hipswew

Article-at-a-Glance

Background: Cuality improvement () approaches are
widely used across health care, but how well they are repore-
ed in the academic literature is not dear. A systematic review
was conducted to assess the completeness of reporting of O
interventions and techniques in the field of perioperarive care.
Methods: Searches were conducted using Medline, Scopus,
the Cochrane Central Register of Controlled Trials, the
base, and PubMed. Two independent reviewers used the Tem-
plate for Intervention Description and Replication (TIDGeR)
checklist, which identifies 12 features of interventions that
studies shonld describe (for example, How: the interventions
were dalivered [e.p.. face to face, internet]), When and how
much: duration, dose, intensiry), to asipn soores for each in-
duded article. Articles were also soored apainst a small number
of additional criteria relevant o Q.

Results: The search identified 16,103 abstracts from dara-
bases and 19 from other sources. Following review, full-text
was obmained for 223 articles, 100 of which met the crite-
ria for inclusion. Completeness of reporting of Q)1 in the
perioperative care literature was variable. Only one article
was judped fully complete against the 11 TIDGeR items used.
The mean TIDieR. score across the 100 induded artides was
6.31 (of 2 maximum 11). More than a third [(35%) of the
articles scored 5 or lower. Particulardy problematic was re-
porting of fidelity (absent in 74% of artides) and whether
any modifications were made to the intervention (absent in
73% of articles).
Conclusions: The standard of reporting of quality inter-
ventions and () techniques in surpery is often suboprimal,
making it difficult to determine whether an intervention can
be replicated and wsed to deliver a positive effect in another
setting. This suppests a need to explore how reporting prac-
tices could be improved.

rice ong.usguidance/CgSiTesour: warm-befons-during-and
-afer-an-opeabon- 25053003451
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