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Abstract

Introduction

Quality assurance and performance management of colonoscopy in Wales
appears to be more robust within the screening programme than the non-
screening service. It is uncertain if these processes lead to improved quality or
productivity and if the assessment process for potential screening
colonoscopists deters colonoscopists from applying.

Method

A mixed methods study comprising of analysis of individual colonoscopists, and
endoscopy units’ key performance indicator (KPI) data was conducted. KPI data
from 6 of the 7 Welsh health boards was analysed and data used to develop
interview guides for semi structured interviews. 10 Screening Colonoscopists,
10 Non-Screening Colonoscopists, 3 Specialist Screening Practitioners and 3
Endoscopy Unit Managers were interviewed to explore perceptions of quality
and productivity of the screening and non- screening colonoscopy services and
acceptability of assessment and accreditation processes.

Results

The study showed a statistically significant variation in polyp detection rate
with Screening Colonoscopists achieving 62% and Non-Screening
Colonoscopists a mean of 32% (p=.00). The rate of procedures undertaken
without sedation was also statistically significant between the groups with
Screening Colonoscopists performing more unsedated procedures (35%
compared to 19% in Non-Screening Colonoscopists p=.005). All other KPI’s
analysed revealed no significant difference. Qualitative data suggested a strong
perception of increased quality and productivity within the screening
programme and although some interviewees considered the assessment
process to be a deterrent to potential Screening Colonoscopists, it was
considered necessary.

Conclusions

The screening colonoscopy service in Wales is perceived to be associated with
higher quality and increased productivity compared to the non-screening
colonoscopy service and there is some quantitative data to support this. The
Screening Colonoscopist assessment process is considered necessary, although
some improvements have been suggested including shorter timeframes and
greater mentorship.
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1: Introduction

This study has explored variation in quality and productivity between screening
and non-screening colonoscopy services in Wales. It has also considered
professional perspectives of quality and productivity within these services and
explored professionals’ views of the Screening Colonoscopist accreditation

process.

A mixed methods design was used comprising of quantitative analysis of key
performance indicator (KPI) data relating to the quality of individual
colonoscopists performance at colonoscopy and of endoscopy units (where
colonoscopy is undertaken) KPI data relating to productivity of the screening
and non-screening colonoscopy services. Following on from the quantitative
phase of the study and initial inspection of the data, semi structured interviews
were undertaken to explore professional perspectives of quality and

productivity and of the Screening Colonoscopist accreditation process.

Qualitative data were interrogated using thematic analysis and triangulated
with quantitive data which had been subject to analysis with inferential
statistical tests to ascertain statistical significance of variation between
screening and non-screening colonoscopy services and colonoscopists. Analysis
of both phases of the study allowed development of understanding to answer
research questions detailed later in this chapter, which in turn allowed

development of recommendations for further research and for policy makers.
Background
Bowel cancer, also known as colorectal cancer (CRC) is a major cause of

morbidity and mortality in the UK. More than 40,000 people are diagnosed and
more than 16,000 people die from the disease each year (CRUK 2019) in the



UK, making it the second leading cause of cancer death next to lung cancer
(CRUK 2022). In Wales, each year more than 2,000 people are diagnosed with

bowel cancer and around 1,000 people die from the disease.

Treatment for bowel cancer is much more effective and even curative if the
disease is diagnosed early. Randomised controlled trials have demonstrated
that mortality from bowel cancer can be significantly reduced by screening
using faecal-occult blood testing (Towler et al. 1998). Bowel cancer screening
programmes began rolling out across the UK in 2006 and started in Wales in
October 2008. The programme works by identifying eligible people (men and
women aged between 60 and 74 years of age) and sending them a bowel
screening test kit in the post every two years for completion at home and
return to the central screening laboratory. Completion involves applying a
small sample of stool to the screening device and returning it in a hygienically
sealed envelope for analysis. If laboratory analysis indicates a positive result
(by the presence of haemoglobin in the stool), participants are contacted and
asked to make an appointment to speak to a Specialist Screening Practitioner
(SSP). The SSP will provide information about implications of the positive test,
assess fitness for follow on tests (colonoscopy) and go through medication and
bowel preparation for the colonoscopy, as well as the risks and benefits of the

procedure.

If participants with a positive screening test result are fit and consent to
colonoscopy as a follow up test, it is arranged in one of the 13 local assessment
centres approved by Bowel Screening Wales (BSW) in each of the seven health
boards in Wales. Colonoscopy examines the lining of the bowel from the inside
using a flexible tube (colonoscope) with integral light and camera to allow

identification of disease and removal of biopsy samples. Polyps (small, usually



benign growths that may develop into cancers) can be identified and removed
from the bowel at colonoscopy thus preventing malignant transformation.
High quality colonoscopy can identify cancer early before symptoms are

present and prevent it developing by removing polyps.

Screening Colonoscopy in Wales is only undertaken on dedicated screening
lists with no more than 4 patients on each. Although undertaken in all health
boards in Wales, the screening service is centrally managed and separate to
the non-screening colonoscopy service that manages referrals from primary
and secondary care for patients with symptoms. The screening service
operates a different service model to that of the non-screening service with
robust pre-assessment and reduced list size. At the beginning of the
programme concerns were raised about development of a two-tier service,
with screening being associated with shorter waiting times and better quality
assurance. Concerns were also raised about productivity with screening
colonoscopy lists being seen as unproductive with only four patients on a list.
Some suggested that more patients could be seen on a list. Given the current
concerns with long waiting lists understanding and improving productivity is

paramount.

Bowel screening aims to detect bowel cancer at an early stage before
symptoms have developed, but colonoscopy is an invasive procedure and
quality is paramount to the success of the screening programme and to the
individual involved. Only colonoscopists accredited by BSW are able to perform

procedures for the bowel screening programme in Wales.

To achieve accreditation colonoscopists must submit data for personal audit
and scrutiny by the BSW colonoscopy panel, complete and pass a multiple-

choice question examination and successfully complete an assessment process



that involves direct observation of procedural skill (DOPs), assessed
independently by two screening assessors. The process in Wales is based on
the English bowel cancer screening programme accreditation criteria (BCSP
2008), but with greater focus on therapeutic colonoscopy (colonoscopy where

pathology is removed).

Following accreditation Screening Colonoscopists are subject to ongoing
quality assurance by 6 monthly reviews of KPI data in line with the process
used in England (BCSP 2011), although with slightly different standards.
Outliers are notified and mentorship with Quality Assurance Advisors for BSW
supports development of individual improvement plans. Some accredited
Screening Colonoscopists have been stopped from screening in Wales because
of consistent under performance. Although there are quality assurance
processes in place for the non-screening service in Wales, anecdotal evidence

from professional conversations suggest they are less robust.

The bowel screening programme in Wales is due to expand in 2022. An
optimisation plan approved by the Welsh government involves improving the
test which will reduce the threshold to offer people colonoscopy and
expanding the age range to include people from the age of 50 years. This will
significantly increase demand for colonoscopy, at a time when waiting lists are
already much longer than they should be and more accredited Screening

Colonoscopists will be needed.

Anecdotal evidence from professional conversation suggests the accreditation
process may deter colonoscopists from applying to become Screening
Colonoscopists for fear of failure and humiliation. At the beginning of the
screening programme in Wales there was a significant failure rate (75% in

2008) for colonoscopists undergoing the assessment process to become



accredited Screening Colonoscopists and this may have impacted on other
colonoscopists decisions to put themselves forward for assessment. The
success rate is much higher now and there were 21 accredited Screening
Colonoscopists in Wales at the time of this study, which is slightly less than in

England per head of population (Ravindran et al. 2021).

The approach to generating additional screening colonoscopy capacity in
Wales will be multi-faceted and include amending job plans of existing
Screening Colonoscopists, but additional Screening Colonoscopists will be
needed soon and BSW must consider the best way of supporting applications
for assessment from potential Screening Colonoscopists. The current
accreditation process is seen as lengthy and is relatively expensive, but it has
always been considered necessary to ensure delivery of consistently high-
quality colonoscopy. However, there does not appear to be evidence in the
literature to support or refute improved quality of screening colonoscopy in
Wales compared to the non-screening colonoscopy service, or to support the
assumption that the Screening Colonoscopist accreditation process is
responsible for any potential improvement in quality of the screening

colonoscopy service in Wales.

The research aims

This study aims to consider if there is indeed variation in quality and
productivity between screening and non-screening colonoscopy services in
Wales and to explore professional perspectives of quality and productivity of

both services and the Screening Colonoscopist accreditation process.

Using a mixed methods design, the study will consider quantitative key
performance indicator data from individual colonoscopists to consider

variation in quality and from endoscopy units to explore variation in



productivity KPI data. Semi structured interviews will generate qualitative data
to explore professional perspectives of quality and productivity and also of the

Screening Colonoscopists accreditation process.

Data from both quantitative and qualitative phases of the study will be

triangulated in order to answer the following research questions:

1. Is there a difference in quality between screening and non-screening

colonoscopy services in Wales?

2. Is there a perceived difference in quality between screening and non-

screening colonoscopy services in Wales?

3. Is there a difference in productivity between the screening and non-

screening colonoscopy services in Wales?

4. Is there a perceived difference in productivity between the screening

and non-screening colonoscopy services in Wales?

5. How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?

Research design

The mixed methods and critical realist paradigm used for this study allowed for
exploration of professional perspectives and analysis of quantitative data
which were triangulated to inform recommendations for policy makers and

further research.

Quantitative phase

The quantitative phase of this study involved analysing key performance

indicator (KPI) data for endoscopy units and individual colonoscopists provided



by Lead Colonoscopists. KPI data is routinely collected for individual
colonoscopists as a requirement for accreditation by the Joint Advisory Group

on Gastrointestinal Endoscopy (JAG).

To recognise the need for improved quality the JAG worked collaboratively
with the British Society of Gastroenterology (BSG), and the Association of

Coloproctology of Great Britain and Ireland (ACPGBI) to review existing and
define new key performance indicators (KPI) for colonoscopy as detailed in

chapter 2. These included:

e Caecal intubation rate (completion rate)
e Adenoma and polyp detection rate

e Rectal retroversion rate

e Colonoscopy withdrawal time

e Sedation rate

e Polyp retrieval rate

e Comfort score

e Perforation rate

e Post polypectomy bleed rate

Following discussion with Lead Colonoscopists in Wales it became apparent
that much of this data would not be available for Welsh Colonoscopists and
there was variation across the health boards in terms of availability of data.
Although units are working towards improvement in data collection and the
ability to upload data to the National Endoscopy Database (NED), it has not yet

been consistently achieved across Wales.



It was therefore decided to focus on the following KPIs for the purpose of this

study:

e Procedure numbers

e Polyp detection rate

e Withdrawal time

e Sedation and unsedated procedure rate

e Comfort score

e Completion rate
These KPIs were considered by the Lead Colonoscopists to be important
determinants of quality and most likely to have complete data sets from Welsh

health boards.

Having received data from each Lead Colonoscopist relating to those who
consented to participate in the study, the anonymised data sets were analysed
to identify statistical significance of variation and findings were used to shape
interview guides for the semi structured interviews conducted for the

gualitative phase of the study.

Qualitative phase

The qualitative phase of this study comprised of semi-structured interviews
with professionals involved in delivering colonoscopy services in Wales. The
same colonoscopists who had agreed for their data to be submitted for
guantitative analysis participated in the semi structured interviews along with

three Specialist Screening Practitioners and three Endoscopy Unit Managers.

Building on quantitative findings, semi-structured interviews were used to
explore professional perspectives of quality and productivity and of the

Screening Colonoscopist accreditation process. This approach proved to be



useful to enable understanding of the views of professionals involved in

delivering colonoscopy services in Wales.

Anecdotal evidence from previous professional conversations had suggested
that perception of the screening colonoscopy service may differ between
Screening and Non-Screening Colonoscopists, particularly in relation to the
assessment and accreditation process for Screening Colonoscopists. It had
been said that implementation of the screening programme generated a two-
tier service with selected and “elite” colonoscopists, rigorously monitored and
standardised key performance and quality indicators for the screening

programme and less rigorous processes for the symptomatic service.

From previous discussions with colonoscopists, it was clear that some
professionals believed that the assessment and accreditation process for
Screening Colonoscopists deterred colonoscopists from applying for fear of
failing the assessment, particularly the direct observation of procedural skills
(DOPs) or “driving test”. As the screening programme is due to expand and
additional Screening Colonoscopists will be needed this was concerning and

warranted further exploration.

Literature relating to Colonoscopists’ perceptions of the assessment process
was found to be limited and this study will add valuable data to inform further

research and policy makers.

Combined analysis

Key findings from both phases of the study were triangulated as described in
chapter 3 to generate robust understanding of the data used to answer the

research questions.



This study was conceived from anecdotal evidence suggesting that the
screening colonoscopy service was of better quality than the non-screening
service and that it was less productive. As described earlier, views had been
expressed about the potential impact the Screening Colonoscopist
accreditation model had on future applications which was concerning as more
Screening Colonoscopists are needed to support expansion of the screening

programme.

Whilst there is a place for anecdotal evidence in medicine according to
Macnaughton, in Greenhalgh (1998), as students learn from more experienced
clinicians, it can be dangerous to base decisions on a single clinician’s previous

experience (Greenhalgh 2019).

This study adds to the body of literature by providing both quantitative and
gualitative evidence to support variation in quality and productivity between
screening and non-screening colonoscopy services. It also explores views of the
Screening Colonoscopists accreditation process from multi professional groups
working within endoscopy services in Wales to provide collective qualitative

data to inform future service development.

Overview of chapters

Chapter 2 provides a description of the processes used to select and review
relevant literature. Focusing on empirical literature around the key areas of
interest; quality and productivity of screening and non-screening colonoscopy
and perceptions of the Screening Colonoscopist accreditation processes, it sets
out the literature and concludes with what is and is not known about these

topics in order to contextualise this study.

Chapter 3 outlines the research methodology used for this study and the

merits of employing mixed methods. It begins by considering the research
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guestions and goes on to provide an overview of the epistemological and
ontological position from which the study was approached. This chapter goes
on to provide a detailed description of the methods used including data

analysis and the plan for triangulation of results.

Chapters 4 and 5 present quantitative research findings. Chapter 4 explores
individual colonoscopists key performance indicator (KPI) data and details
statistical test results used to establish significance of variation. This chapter
considers variation in quality between Screening and Non-Screening
Colonoscopists KPI data. Chapter 5 outlines endoscopy unit KPI data relating to
productivity and statistical tests used to determine variation between
screening and non-screening colonoscopy services. Initial interpretation of

findings is set out in these chapters and will be built upon in chapter 7.

Chapter 6 describes findings of the qualitative research phase of the study.
Data from semi structured interviews are presented and perceptions of quality
and productivity of screening and non-screening colonoscopy services
explored. The chapter goes on to explore professional perceptions of the
Screening Colonoscopist accreditation process which contributes to
understanding the research questions. In line with the approach used in
chapters 4 and 5, this chapter also outlines initial interpretation of findings for

further exploration in chapter 7.

Chapter 7 details discussion around both quantitative and qualitative phases of
the study and triangulates findings to answer the research questions. It builds
on initial interpretation of findings set out in chapters 4,5 and 6, making links
to the literature to understand how this study has addressed the research

guestions.
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Chapter 8 provides an overall conclusion for the study and makes

recommendations for further research and for policy makers.
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2: Literature Review
Introduction

Following on from the rationale and background for this study set out in
chapter 1, this chapter will provide a review of the literature relating to quality
and productivity of screening and non-screening colonoscopy services and also
to the acceptability of the Screening Colonoscopist assessment and

accreditation process.

After setting out the review strategy and processes used, this chapter will
consider the literature relating to the three main topics of interest: quality and
productivity of screening and non-screening colonoscopy and acceptability of
the Screening Colonoscopist accreditation process. It will conclude with what is
known and unknown about these topics in order to contextualise the current

study and make recommendations for further research.

Search strategy

Following an initial scoping exercise using Google Scholar, prominent textbooks
and discussion with subject experts, this literature review carried out initially in
2017 was refreshed in 2020 and 2022. To ensure contemporaneous data the
search dates were restricted to between 2008 and 2022 and limited to

developed countries with English language publications.

A wide search strategy was adopted initially using the terms listed in table 2.1.
to ensure all relevant studies were included. Electronic databases delivered
relevant peer reviewed research publications which were filtered for review.
Following discussion with Lead Colonoscopists, search terms relating to quality
and productivity of colonoscopy were restricted to key performance indicators

where data were readily available in Wales.
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Table 2.1: Literature key search terms

Colonoscopy
Colonoscopist

Quality indicators
Procedure numbers
Adenoma detection rate
Polyp detection rate
Withdrawal time
Comfort score

Sedation

Completion rate

Caecal Intubation rate

Quality Assurance Key
performance indicators
Productivity

Did not attend (DNA)
List utilisation

Efficiency

Colorectal Cancer

Bowel screening

Clinical competence
Competency Assessment

Accreditation

The electronic literature search was undertaken in MEDLINE, CINAHL and Web
of Science initially because of their widespread coverage of health care
research. Terms were used in isolation and combination and searches were
repeated in the journals GUT and Frontline Gastroenterology to minimise the
risk of exclusion of relevant texts. Discussion with clinical experts identified
additional publications and grey literature including conference abstracts and

professional meeting papers.

Study selection

The search revealed 1,601 citations from the electronic databases and 160
publications through other sources such as references within research
publications and in the grey literature. Having grouped papers initially
according to date of publication, further stratification by quality of research
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and applicability to the topic was undertaken. A methodical approach was
taken to consider the year of publication, population, location, author, design,

sample size and overall quality of the paper.

Having removed duplicates, 1,203 records were screened by title and abstract.
Of these, 981 were not considered eligible for inclusion in this literature
review, because, for example they related to a specific aspect of colonoscopy
such as complex polypectomy rather than general quality and 222 full-text
citations were retrieved for further evaluation. A tool for filtering the literature
was developed as illustrated in table 2.2, based on a checklist for finding,
appraising, and implementing evidence by Greenhalgh (2019). Key papers were
checked with citation chain to ensure the most recent and relevant studies
were included. Following critical appraisal of the publications 102 were

included in the literature review.

Most of the literature reviewed was quantitative in nature, although some
qualitative studies were included. Most studies were conducted in the U.K.,
but some from other European countries and America were also included.
Systematic reviews and meta-analyses were prioritised, but many cohort and
case-controlled studies were included alongside randomised controlled studies
where sample size was considered adequate. Included studies were not

commercially funded and there was no evidence of publication bias.
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Table 2.2: Review tool for filtering key literature

Criterion Yes No Some Notes
1 Is the study high level evidence?
2 Is the subject matter relevant?
3 Is the study primary research?
4 Is it original research?
5 Is the sample size appropriate?
6 Is the study methodology
appropriate for the research
question?
7 Is the study duration

appropriate?

8 Were recruitment methods
appropriate?

9 Were data collection methods
appropriate?

10 Were results interpreted

appropriately?

A robust approach was taken to searching and reviewing the literature to
provide background evidence and to contextualise this study. The method

used is outlined in figure 2.1




Figure 2.1. Diagram to illustrate literature search methodology

Articles were grouped according to the main area of interest and textbooks
trawled for additional information. Although there was some overlap, the
major topic areas of quality and productivity of colonoscopy and acceptability
of the Screening Colonoscopy accreditation process were broadly well served
as independent foci of research. Findings for each topic will be discussed along
with literature on bowel cancer screening and emergent themes from the

literature search.
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Review findings

Since Dr Wolff developed the colonoscope in 1969 and realised its potential to
diagnose and treat colorectal cancer there has been exponential increase in its
use with over 700,000 colonoscopy procedures being undertaken in the UK
each year (Ravindran et al. 2020) and around 72,000 of those in Wales per year
(NEP 2021 unpublished data). With a goal of identifying and removing lesions
or polyps before progression to cancer and diagnosing malignancy early when
treatment is more effective, the drive for continuous improvement of

colonoscopy has been strong.

Colonoscopy is used to diagnose and treat a variety of conditions, not only
cancer, but the impact of an early diagnosis of bowel cancer is significant with
10% of patients surviving 5 years if their cancer is diagnosed at stage 4
compared to 90% if their cancer is diagnosed and treated at stage 1 (Ma et al.
2021; Alonso-Abreu et al. 2017; Castanon et al. 2022). Although equipment
and supporting staff contribute to overall quality, effective colonoscopy relies
largely on operator skill, and there is known to be considerable variation in the
standard of colonoscopy performed across the UK and further afield (Mazurek

et al. 2021; Robertson et al. 2015; and Burr et al. 2019).

Colonoscopy is an invasive procedure capable of causing harm, with potential
complications including bowel perforation, bleeding, and adverse reactions to
bowel cleansing medication. It is therefore vital that the procedure is
performed to the best possible standard and patients are well prepared and

informed of the risks.

Bowel cancer screening

Screening programmes are based on the balance of risk and benefit originally

described by Wilson and Jungner (1968), so consistency of approach and
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standardisation of quality are paramount in order for the screening test to be
replicated at a population level (Dobrow et al. 2018). Screening patients are
largely an asymptomatic population and are likely to approach the offer of
colonoscopy from a different psychological perspective than patients with
symptoms (Denters et al. 2015), emphasising the need for a consistently high-

quality service.

A reduction in mortality associated with bowel cancer screening was
demonstrated by randomised controlled trials two decades ago (Scholefield et
al. 2002) and the National Screening Committee (UKNSC) recommended the
use of biennial testing for bowel cancer by detecting blood in faeces in 2003.
Bowel cancer screening was introduced in England between 2006 and 2009, in
Scotland in 2007 and Wales in October 2008 with Northern Ireland following in
2012. The screening programmes aim to reduce mortality from bowel cancer in
the group of people invited for screening by 15%. To do this they send their
eligible population (currently men and women aged between 60 and 74 years
of age in Wales) a faecal occult blood test kit to complete at home and return
to the laboratory every 2 years. A newer, more sensitive test called the faecal
immunochemical test (FIT) has more recently been introduced and operates in
the same public facing way, although it is handled differently in the laboratory,
being a largely automated test as opposed to the previous manually

interpreted test.

Currently around 1.5% of people completing a test kit will have a positive
result (BSW 2021) and will be offered further assessment with a Specialist
Screening Practitioner and colonoscopy if considered fit enough for the
procedure. Screening colonoscopy in Wales is only undertaken by accredited

colonoscopists who satisfy certain quality markers as described below and
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whose key performance indicators (KPIs) are regularly reviewed to ensure they
perform to a consistently high standard. Similar KPIs for the non-screening
colonoscopy service in the UK exist but appear to be monitored differently

(JAG 2021).

Quality

Quality is defined as “the standard of how good something is when measured
against similar things” or “general excellence”. (Oxford English Dictionary
2015). As mentioned previously, the British Society of Gastroenterology (BSG)
states that colonoscopy should be delivered by endoscopists performing high
quality procedures (Rees et al 2016). Although there is evidence to suggest the
standard of colonoscopy in the UK has improved (Bowles et al. 2004; Gavin et
al. 2013), variation remains, and “general excellence” does not appear to have
been achieved. Increasing demand warrants strengthening the focus on quality

assurance (Logan et al. 2012).

Quality within endoscopy services is multi-faceted. From the Colonoscopists’
perspective, it is about performing a complete procedure, identifying any
existing pathology and removing polyps effectively. However, if the patient
does not have a good experience i.e., if they found it too uncomfortable,
painful, or embarrassing they will not come back again and that would affect
the overall quality of service, especially for the screening programme that
relies on uptake to balance the benefit versus harm of screening an
asymptomatic population. Maintenance of high-quality standards in
colonoscopy is essential to the success of national population-based screening

programmes according to Rembacken (2012).

There is evidence to demonstrate the link between good quality colonoscopy,

defined as that with high adenoma detection rates and careful inspection
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measured by the time in which it takes to withdraw the scope (withdrawal
time), disease identification and reduction in mortality (Kaminski 2010).
Moreover, poor quality colonoscopy, defined in the same way is associated
with complications and reduced effectiveness in disease prevention (Gavin et

al 2012).

The quality of colonoscopy is largely operator dependant and key performance
indicators (KPIs) have been defined by the JAG and BSG (JAG 2019 and 2021)
for monitoring colonoscopists performance. With increasing levels of
colonoscopy activity each year, there is pressure to ensure universal high-

quality procedures are performed (Shine et al. 2020; Rees et al. 2016).

Data quality issues relating to key performance indicators are apparent from
the literature. The European Colonoscopy Quality Investigation Group (Spada
et al. 2021) described challenges with data quality and concluded this was an
area in need of improvement. The National Endoscopy Database (NED) has
been established to support and enable quality assurance in endoscopy across
the UK (Lee et al. 2019) by standardising definitions, improving data quality
and enabling comprehensive data collection, although not all units are

currently uploading information including many in Wales.

Procedure numbers

There appears to be discrepancy in the literature as to the number of
procedures colonoscopists need to undertake each year to develop and
maintain competence. Horner (2011) concluded that endoscopists performing
more than 100 colonoscopies per year achieve significantly better standards
than those performing less, although Park (2013) found that trainees needed
to achieve 275 procedures per year to achieve competency when measured by

achieving 90% completion rates. Ward et al. (2014) suggested colonoscopists
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need to complete more than 200 procedures per year to achieve competence

and at least 100 per year to maintain it.

The JAG expects a minimum of 100 procedures to be undertaken per year and
Bowel Screening Wales (BSW) require 150 procedures per year, at least 80 of
which must be screening colonoscopies. These figures are supported by
Neilson et al. (2021) who found that colonoscopists performing less than 100
procedures per year had significantly lower adenoma detection rates and
recommended that the threshold of 100 procedures per year should be

maintained as a minimum by all colonoscopists.

Other countries have similar standards, but, in Germany a minimum number of
200 procedures per year is required to maintain screening performance
although Adler (2013) found there was no correlation between case volume
and adenoma detection rate. Even so, strict compliance is enforced with
careful monitoring of the central German performance register and non-
specialists performing less than 200 procedures per year are reportedly

prevented from undertaking colonoscopy.

Completion rates

Examination of the entire colon by colonoscopy is the gold standard
investigation for colorectal cancer enabling direct assessment of the entire
colonic mucosa (bowel lining), although visualization is rarely 100% (Bevan et
al. 2018). Complete examination of the colon is essential to detect
abnormalities (Brenner 2012) and completion rate is considered to be the key
quality indicator to assess competence in colonoscopy (Ekkelenkamp et al.
2001), it was also considered the most frequently used quality indicator by Rex

et al (2006). There were higher rates of missed cancers recorded when
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procedures had been performed by colonoscopists with low completion rates

(Baxter 2011) and when procedures were incomplete (Morris et al. 2012).

The JAG minimum standard for completion rate is 90% with an aspirational
target of 95% and the standard expected of a Screening Colonoscopist in Wales
without adjustment for occluding pathology is 90% (BSW 2020). Large studies
have shown this to be achievable (Lee et al. 2012), although there appears to
be considerable variation in rates as described by Shah (2007) and others. The
U.K. national colonoscopy audit in 1999 described completion rates for
colonoscopy, otherwise known as caecal intubation rates, as unacceptably low
at 65.9% (Verma 2012). Despite recent improvement variation is persistent

according to Neilson et al. (2020).

Accredited bowel Screening Colonoscopists have been shown to perform
better with completion rates in excess of 97% compared to an average of 88%
for Non-Screening Colonoscopists in England (Ahmed 2016) suggesting a
significant performance gap when comparing Screening Colonoscopists to Non-
Screening Colonoscopists. However, Patel et al. (2013) also described variation,
within the Screening Colonoscopist group who have completed a structured

accreditation process.

Ahmed et al. (2015) reported increased completion rates in screening patients
compared to those referred to the symptomatic service but attributed this to
patient factors rather than the colonoscopist. The difference between
screening and symptomatic patients is complex with the potential for other
factors to influence quality such as bowel preparation and pre assessment.
Nagrath et al. (2011) reported colonoscopy completion rates of 90% or higher
for all Screening Colonoscopists undertaking bowel-screening procedures.

However, five of the Colonoscopists studied performed both screening and
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non-screening colonoscopy and two of them had reduced completion rates
when performing non-screening procedures, but not for screening patients.
Case mix was similar, which supports Zorzi’s (2015) conclusion that many
factors can influence quality of colonoscopy including patient, centre and

endoscopist characteristics.

There appears to be a link between procedure numbers and completion rate
according to Harewood (2005) with colonoscopists performing more than one
hundred procedures per annum achieving a caecal intubation rate of 91.76%.
This was reduced for colonoscopists performing less than one hundred
procedures and variation between disciplines was observed with
Gastroenterologists performing better than surgeons. Patel (2016) agreed and
found a significant correlation between increased activity in the previous year
and higher completion rates, although noted that there did not appear to be a

link between higher completion rates and increased adenoma detection rate.

There appears to be discrepancy in the literature to link higher completion

rates with adenoma detection rates (Lee et al. 2012).

Adenoma and polyp detection rates

The vast majority of colorectal cancers arise from premalignant polyps known
as adenomas. The process of an adenoma mutating into a carcinoma (cancer)
called the adenocarcinoma sequence takes many years (Fearon et al. 1990).
Adenomas are common, occurring in a quarter to a half of all people aged
between 60 and 74 years (Hassan et al. 2010), although only about 5% of the
population will develop colorectal cancer during their lifetime. It appears that
most colorectal cancers start life as a polyp, but not all polyps become a
colorectal cancer. Colorectal cancer is a condition that lends itself to screening,

as there are benefits in terms of improved outcomes by detecting the
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condition at an early stage when treatment is likely to be more effective and

identifying and removing adenomas and preventing malignant transformation.

Although adenoma detection rate (ADR) is considered to be one of the markers
most commonly associated with high quality in colonoscopy (Rees et al. 2016),

it involves correlating colonoscopy findings and pathology results to determine
if polyps removed were indeed adenomas. Many health boards and endoscopy
units are not able to access pathology results systematically for this purpose,

making determination of ADR impossible (Zorron et al. 2020).

Polyp detection rate (PDR) is considered to be an acceptable surrogate marker
if it can be shown to accurately reflect ADR according to Rajasekhar et al.
(2012), although some feel there should be distinct targets for both ADR and
PDR depending on the indication for colonoscopy (Boroff et al. 2017). Whilst
Sandy et al (2020) agreed with others that PDR can be used as a surrogate
measure for ADR, Neilson et al. (2021) suggest age should be considered

alongside it to increase the accuracy of this prediction.

Robertson et al. (2015), stated that based upon current evidence, ADR is likely
to be the single most important procedural quality metric, and services should
develop mechanisms to reliably measure it. However, given the correlation
between PDR and ADR, PDR can be used until systems are in place to reliably

measure ADR (Williams et al. 2011).

For the purposes of this study PDR was considered the best available data to

give an understanding of variation in detection of polyps between cohorts.

Long-term effects of polypectomy in terms of reduced mortality from
colorectal cancer have been described (Zauber et al. 2012). Colonoscopists

with higher adenoma detection rates have lower rates of interval cancer (Patel
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2016) defined as colorectal cancer diagnosed within 60 months of a negative
colonoscopy (Lee et al. 2017). Adenomas are detected, removed by
polypectomy and retrieved at colonoscopy. Endoscopic polypectomy is
effective in reducing colorectal cancer incidence and mortality (Zauber et al.
2012). Seghal (2017) agreed with other studies in that adenoma detection rate
is a key quality indicator of colonoscopy with the strongest association to post-
colonoscopy colorectal cancer or interval cancer. They went on to describe the
likelihood of lower adenoma detection rates for Non-Screening Colonoscopists.
Adler et al. (2013) found there was variation in polyp detection rates amongst
Screening Colonoscopists, although average rates were higher than the

average for Non-Screening Colonoscopists.

Some patients who have premalignant polyps detected at colonoscopy are
more likely to develop further polyps or colorectal cancer (East et al. 2017) and
surveillance colonoscopy is advisable. Surveillance aims to detect and resect
metachronous premalignant polyps and to detect lesions not identified on the
initial examination, thereby preventing cancer and reducing colorectal cancer
mortality. Anderson et al. (2012) found statistically significant higher adenoma

detection rates for surveillance colonoscopy compared to initial colonoscopy.

There is clear evidence that patients of higher adenoma detecting
colonoscopists have lower post-colonoscopy colorectal cancer incidence and
mortality rates (Corley et al. 2014). Low polyp detecting colonoscopists expose
their patients to risk by not only leaving lesions in situ, but also by
underestimating the need for surveillance as management is dependent on the

number and size of adenomas removed (Mangus-Sanjuan et al. 2018).

High adenoma detection rates can only be achieved by a slow, meticulous

inspection technique. Hilsden et al. (2015) concluded that along with adenoma
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detection rate, average withdrawal time should be prioritised in quality

assurance programmes.

Withdrawal times

Most mucosal inspection takes place during withdrawal of the colonoscope
from the caecum (end of the bowel) to the rectum and there appears to be an
association between polyp detection rate and colonoscopy withdrawal time

(Overholt et al. 2010).

Colonoscopy withdrawal times greater than 6 minutes have been shown to
increase adenoma detection rates, and it is therefore also assumed polyp
detection rates (Lee et al. 2013), although improvement appears to be capped
at 10 minutes, beyond which no additional pathology is identified (Lee 2011).
There is however some discrepancy in the literature and El-Feki et al. (2016)
did not find a significant effect of increased withdrawal time on ADR. Adler
(2013) was not able to confirm correlation between increased withdrawal time
and adenoma detection rate either, but many studies have including Barclay
(2008) and Lee et al. (2011) who also found that increased colonoscopy

withdrawal time may be associated with better technique.

Chawdhary and Muller (2018) stated that even the most experienced
colonoscopists would miss adenomas if their withdrawal times were less than
6 minutes, after describing results of their study where 21% of the 138
colonoscopists included were found to have withdrawal times less than 6

minutes.

Two large studies have suggested that a minimum withdrawal time of 6
minutes in diagnostic colonoscopies is necessary to achieve adequate
adenoma detection rates (Barclay et al. 2006; Simmons et al. 2006), with a

threefold difference depending on the duration of withdrawal. These studies
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also demonstrated that colonoscopists with withdrawal times of greater than 6
minutes not only had higher rates of adenoma detection, but they also
detected more cancer and advanced lesions with increased risk of malignant

transformation.

In the English Bowel Cancer Screening Programme (BCSP), longer mean
withdrawal times were associated with better adenoma detection rates (Lee et
al. 2013), although other influential factors were considered such as aspiration
of liquid, careful examination behind folds (Rex 2000), position change,
(Hewett et al. 2010), or advanced technology such as high-resolution scopes

(East et al. 2008; DeMarco et al. 2010).

Comfort score

Colonoscopy should not be a painful experience. Comfort during colonoscopy
is associated with greater patient satisfaction, acceptability, and improved
compliance with repeat procedures according to Nicholas et al. (2012) and Ko
et al. (2009). Ekkelenkamp et al. (2011) considered patient comfort to be a
measure of colonoscopists’ technique, although Mahmood (2018) suggests
reasons for discomfort are multifaceted and include bowel preparation and
patient factors such as visceral sensitivity or anxiety as well as operator

technique.

As the colonoscopist becomes more experienced and skills improve, the
comfort score in general is expected to improve and the JAG expect 90% of

patients to experience little or no discomfort.

The National Colonoscopy Audit undertaken in 2011 (Gavin et al. 2013) found
that 10% of patients experienced moderate or severe discomfort, but also
recognised that measuring comfort is difficult with different scales being used

and different interpretation. Mairead et al. (2017) agreed that comfort scores
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of 4 or 5 (as a mark out of 5 when 0 is no discomfort and 5 is extreme
discomfort) in fewer than 10% of patients should be achievable and suggested
that units need a validated tool which enables scoring of patient’s discomfort
with the aim of less than 10% of patients experiencing moderate or severe

discomfort (Rees et al. 2016).

The JAG expects comfort scores to be triangulated with nurses, patients and
colonoscopist, although there appears to be practical difficulties in achieving
this in some areas and many units rely on nurse reported comfort scores only.
Whilst Rostom et al. (2013) supports the use of a nurse assessed patient
comfort score as part of ongoing quality monitoring programmes, Rafferty et
al. (2014) found that endoscopy nurses gave higher comfort scores (indicating

more discomfort) than patients and endoscopists.

It is, however, clear from the literature that patient comfort is an indicator of
procedure quality, but it must be interpreted in light of the type and amount of

sedation used (Ekkelenkamp et al. 2011).

Sedation use

It appears that some studies found comfort scores were not affected by the
use of sedation (Birdi 2015), while others found sedation use not only reduced
patient discomfort but also improved the overall quality of colonoscopy
(Baudet et al. 2019). The impact of sedation use on quality was supported by
Zhao et al. (2020) who described increased completion rates with sedation use
and Khan et al. (2020) who go further to suggest that sedation use is necessary

to achieve current quality standards.

However, as well as the potential side effects from the drug Midazolam, which
include life threatening breathing problems (Medline plus 2022) sedation has

been associated with adverse events at colonoscopy. Zhao et al. (2020) linked
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sedation use with increased risk of bowel perforation, as colonoscopists push

harder to get through.

Although sedation related complications are relatively rare (Behrens et al.
2019), the British Society of Gastroenterology (BSG) guidelines (2003) suggest
a maximum dose of 5mgs of Midazolam for colonoscopies performed under
conscious sedation and with lower doses for the elderly. The JAG standards
agree and state that no more than 2mgs of Midazolam should be given to

patients aged 70 years and over.

Whilst the rate of unsedated procedures is not strictly considered by JAG to be
a KPI, performing colonoscopy without sedation is considered by some to be
safer (Takahashi et al. 2005), and the JAG suggest collecting this information to
assist with interpretation of other results, for example if a colonoscopist is an
outlier for comfort score results. It is however a KPI for Screening
Colonoscopists with a standard of more than 15% of cases to be undertaken

without sedation expected.

Quality assurance

Quality assurance (QA) is defined as the maintenance of a desired level of
quality in a service or product (Oxford English Dictionary 2015). One of the QA
pioneers, Henry Ford emphasised standardisation (Wood 2003) as the key to
effective QA, with regular inspection to ensure faulty operations do not
proceed for any length of time. A similar approach is taken in health care with
measured performance allowing assessment of clinical practice. Porter and Lee
(2013) stated that improvement in any field requires measuring results and
wherever we see systematic measurement of results in health care we see

improvement. However, others (Chinitz and Rodwin 2014) consider that
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improvement has much more to do with organizational culture and how it

makes use of metrics than with the quality measurements per se.

Muller (2018) considered metrics to be effective when they were embedded in
a larger system, when measurement was undertaken by multi professional
teams and when the measures were in keeping with professionals’ sense of
mission. Describing a successful quality improvement project Muller (2018)
went on to explain it was effective because it was led by clinicians, enabled by
real time data-based feedback and primarily focused on improving patient care

which fundamentally motivated clinicians to change behaviours.

The quality metrics set by the JAG and the bowel screening programmes, are
focused on improving outcomes for patients and form the basis of quality
assurance within colonoscopy services across the UK. Although KPI’s are
broadly the same between the two services, anecdotal evidence from
professional conversation suggests there is a significant difference in the way
in which they are monitored, with quality assurance and performance
management frameworks being more robust within the screening programme.
The aim of quality assurance processes within both colonoscopy services is to
provide data-based clinical feedback to drive improvement, as described by
Muller (2018). Although it has been argued that the indictors that JAG requires
serve to monitor technical performance rather than outcomes and do not
assess the impact colonoscopy has on reduction in mortality from bowel

cancer (Richter 2013).

Post colonoscopy colorectal cancer (PCCRC)

The World Endoscopy Organization (WEQ) developed consensus statements on
post-colonoscopy colorectal cancer (PCCRC) or interval cancer to standardise

methods of analysis. It proposed an approach to investigating PCCRC detected
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within four years of a negative colonoscopy. PCCRC suggests that a cancer or
premalignant polyp may have been missed at colonoscopy (Anderson et al.
2020). The post colonoscopy colorectal cancer rate is an important indicator of
the quality of colonoscopy, and it has been demonstrated that endoscopists
with higher adenoma detection rates have lower post colonoscopy colorectal

cancer rates (Kaminski et al. 2010; Corley et al. 2014; Robertson 2015).

Singh (2010) found that one in thirteen colorectal cancers may have arisen
from a missed lesion, diagnosed after colonoscopy, with women more likely to
have a cancer missed at colonoscopy than men, although it is unclear whether
this is because of procedural difficulty, bowel preparation issues, or different

tumour biology between men and women.

A nation-wide study in England demonstrated that post colonoscopy cancer, or
interval cancer occurred at a rate of 8.6% (Morris et al. 2015), while the overall
English bowel cancer screening Colonoscopists post colonoscopy colorectal
cancer rate between 2006 and 2010 was 3.1%, less than half of the 7.3% seen
in the symptomatic service reported by Derbyshire (2018). In 2019, Burr et al.
concluded that there was wide variation in the rate of post colonoscopy
colorectal cancer across the NHS in England and the lowest rates were seen in

bowel cancer screeners.

In Canada, Inadomi (2010) undertook retrospective analysis of cancer registry
data to discover that 7.9% of all bowel cancers had a colonoscopy performed
between 6 and 36 months before the diagnosis, likely representing cancers
that were missed at the primary colonoscopy. This supports the view that the
cause of post colonoscopy colorectal cancer is a deficit in colonoscopy quality
rather than accelerated tumour biology. Inadomi (2010) went on to describe

the professional background of the colonoscopist as a significant predictor of
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missed cancers despite adjustment for procedural volume. Even Non-
Gastroenterologists who perform a high volume of procedures missed more

cancers than Gastroenterologists did.

Anderson et al. (2020) appears to support the view that post colonoscopy
colorectal cancer is related to colonoscopist skill as they concluded that 89% of
them could be avoided with better surveillance colonoscopy. Although PCCRC
is an important determinant of a quality colonoscopy service, data on PCCRC
rates is not currently routinely collected in Wales and was therefore not

included in this study.

Productivity-optimisation of current resource

Shenbagaraj et al. (2019) described increased pressures in endoscopy services
across the UK following the JAG national audit in 2017 which focused on the
impact of national U.K. targets on endoscopy units. Many services, including
42% of Welsh units, reported difficulty meeting national waiting time targets

and were said to be “just about coping”.

The JAG repeated the census in 2019 which demonstrated a clear trend of
increasing activity and even fewer services achieving waiting time targets than
in the 2017 audit (Ravindran et al. (2021). Both audits took place before the
Covid 19 pandemic which has significantly exacerbated the difficulties with
long waiting times. On top of historical backlogs of patients waiting for

procedures, there is now a Covid backlog.

The current demand for colonoscopy has resulted in efforts to try to increase
the productivity of endoscopy units, to ensure optimisation of current
resource. This includes demand and capacity planning, extended hours and

longer shift patterns and general optimisation of current services. The JAG
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recommends collecting data on productivity measures which is used to drive

improvements and as minimum units are expected to monitor:

e The rate of unattended appointments including “did not attend” (DNA’s)

and cancellations

e The overall utilisation of lists to include the number of fully booked lists

and the rate of reinstated (backfilled) lists following cancellation
e Booked procedures versus achieved

e Start and finish times

Room turnaround around times (interval between patients)

This data is poorly collected and much of it currently relies on snapshot audit.
Data quality is paramount for any management decision and poor data quality
can lead to poor patient outcomes as described by Ehsani-Moghaddam et al.

(2019).

Data Quality

Quality of colonoscopy is known to vary as previously discussed. Initiatives to
improve colonoscopy are based on data from local and national audit. The
National Endoscopy Database (NED) has been established to automatically
gather local data on endoscopy procedures which can be used for quality
assurance, service intelligence and research on a national level (Lee et al.
2019). However, not all Welsh Health Boards are able to upload information to
the NED yet. Until they can local systems should be in place to capture
individual colonoscopist key performance indicator data and unit productivity

measures.
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Lund et al. (2019) found data quality to be high when studying colonoscopy
performance indicators in Denmark, but that does not appear to be the case
elsewhere. Lee et al. (2004) highlighted data quality issues on the bowel
screening programme in England and it was also cited as a concern for some
areas of the Scottish bowel screening programme by Quyn et al. (2018),
although generally data collection was considered to be satisfactory in

Scotland.

Did not attend appointments (DNA)

Last minute cancellations usually go unfilled and hinder the flow and
productivity of a unit (Cardoso et al. 2019). The JAG expects to see the rate of
DNAs for endoscopy units at less than 10%, but in 2017, Shenbagaraj et al.
(2019) found that DNA rates greater than 10% were found in 16% of Welsh
units. They also found a significant difference between DNA rates for the
screening colonoscopy service and the non-screening service across the UK

with the screening service having a much lower DNA rate.

Not attending colonoscopy is associated with a range of adverse health
outcomes, including increased risk of advanced stage bowel cancer and death
(Beshara et al. 2020; Corley et al. 2017; Lee et al. 2017) but there are many
reasons people fail to attend colonoscopy appointments including social
circumstances, education, and practicalities (Plumb et al. 2016). Kerrison,
Travis et al. (2020) identified a range of psychological and social barriers to
colonoscopy including sociocultural, practical, psychological, health-related,
and COVID-related while Robison et al. (2019) identified how social
relationships are likely to motivate individual health care decisions and the

importance of social capital.
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Denberg et al. (2005) found a significant number of patients failed to attend
because of scheduling problems, but suggested improvements could be made
with better communication with patients and improved management of
booking and scheduling. However, a more recent review, attempted to
synthesise the barriers and facilitators towards colonoscopy across multiple
indications, including screening and non-screening services (Lim et al. 2021),
and also identified gaps in healthcare systems which could be addressed to
improve attendance rates for colonoscopy as previously raised by Denberg

(2005).

Lim et al. (2021) concluded that alongside logistical and management
concerns, there had been a shift in the last decade from patients’ dependence
on detailed information about procedures and a physician’s emotional support
towards concern over dignity preservation. Previous attempts to encourage
participation in colonoscopy which relied on delivering information about the
benefits in terms of early cancer detection seem less likely to be effective now
according to Lim et al. (2021) as this information is readily available on social

media.

Previous studies (Shenbagaraj et al. 2019) concluded that DNA rates are
improved within the screening service and cite better preparation as the
reason. Specialist Screening Practitioners (SSPs) undertake a thorough pre
assessment with patients, so they know what to expect at the colonoscopy and
how to take bowel cleansing medication. They have also built up a relationship
with SSP’s which supports their attendance at colonoscopy. Seoane et al.
(2020) demonstrated through a randomised controlled trial, that telephone
contact and a nurse administered educational intervention improved

colonoscopy attendance in the non-screening colonoscopy setting.
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Bidirectional communication was found to be the crucial point in reducing the
non-attendance rate and an endoscopy nurse was considered the best person
to conduct the educational intervention and to eliminate barriers that
negatively influence the patient’s attendance. Other interventions to improve
DNA rates have proved successful, although there is room for further
improvement. Stratmann et al. (2018) found that sending a personalised
invitation letter to patients to follow up an invitation to colonoscopy also
improved attendance and others have found text reminders support

attendance (Baker 2015).

Scheduling errors can result in colonoscopy appointments being cancelled on
the day. Partin et al. (2016) suggested that systems should be developed to
enable self-scheduling for patients. He also suggested that systems need to be
capable of identifying patients with significant pre-existing conditions who may
not be suitable for colonoscopy and those with limited life expectancy. There
appear to be many reasons why colonoscopy appointments are lost or
cancelled on the day including poor bowel preparation, failure to stop
contraindicated medications, and overbooking. Many of these issues could also
be addressed with more robust pre assessment as demonstrated by Seoane et

al. (2020).

List utilisation

Bryce et al. (2019) found that in their unit, on average 28.5 patients per month
had procedures cancelled on the day due to poor bowel prep or inadequate
fasting. This was reduced to 23.5 procedures following the introduction of
nurse led pre-assessment. They went on to state that multiple small
improvements in efficiency can achieve better utilisation of lists and have a

significant impact on productivity. This was supported by Arora et al. (2021)
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who improved list efficiency by implementing a four staged improvement plan
comprising of nurse led consent, an in room briefing tool, addressing

communication issues, and reviewing workforce rotas.

There appears to be a paucity in the literature to demonstrate the effect of
measuring list utilisation rates, although there is evidence to suggest that
multiple small improvements such as improving room turnaround times
between patients are necessary to improve overall list efficiency (Day et al.

2015; Gladys-Oryhon et al. 2019).

Repeat colonoscopy

Whilst it may appear that the symptomatic service is more productive by
putting additional patients on a list, anecdotal evidence from professional
conversations suggests that there are fewer repeat procedures on the
screening programme compared to the symptomatic service. Bhatti et al.
(2021) found that 7.5% of colonoscopy procedures needed to be repeated.
Whilst the majority of these were for further management of polyps a
significant proportion (3%) were for poor bowel preparation and because
patients had not stopped anti coagulation medication (2%). They concluded
that whilst most of the repeat procedures for polypectomy were appropriate,

many that were due to poor preparation were completely preventable.

Some would argue that repeat procedures for management of polypectomy
are not always appropriate or necessary and may be associated with
colonoscopist skill or time allowed for procedures. Ravindran et al. (2021)

found that procedures undertaken by private insource companies® had lower

1 Health boards employ private insource companies to undertake colonoscopy lists to support
waiting list reduction
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sedation rates, but also lower adenoma detection and polyp detection rates.

They also brought more patients back for repeat procedures.

Screening Colonoscopists assessment and accreditation

Prior to implementation of the screening programme in Wales in 2008,
Colonoscopists, who had expressed an interest in undertaking screening
procedures, were assessed according to the standard that had been agreed
nationally and implemented by the English Bowel Cancer Screening
Programme (BCSP 2007). Only 25% of applicants passed the assessment first
time and although most went on to undertake training and passed on their
second attempt, some failed three times and gave up. All colonoscopists were
senior consultants undertaking colonoscopy for the non-screening service and

continued to do so.

Screening Colonoscopists in the English NHS Bowel Cancer Screening
Programme (BCSP) are predominantly surgeons, physicians or nurse
endoscopists, although in Wales only surgeons and physicians undertake
screening procedures. All are required to attain the same quality standards
prior to commencing colonoscopy in the programme and undergo the same

performance audits.

Lim et al. (2011) found that accredited bowel cancer screeners continue to
perform at a consistently high standard, above the national target over time.
The high standard expected of a bowel cancer screener prior to joining the
programme may explain the consistent performance shown. These studies
appear to support the accreditation process for screening Colonoscopists by
demonstrating that all accredited colonoscopists perform to a consistent high

standard irrespective of speciality.
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Lee (2012) describes the English NHS Bowel Cancer Screening Programme
(BCSP) as a service providing high quality colonoscopy as demonstrated by high
completion rate (otherwise known as caecal intubation rate), adenoma
detection rate, comfort scores and low adverse event rates. This quality is
achieved by ensuring that BCSP colonoscopists are trained to a high standard
and that these standards are maintained through ongoing quality assurance
measures. While accreditation is mandatory for colonoscopists to undertake
bowel cancer screening, this is not the case for non-screening colonoscopy and

significant variation in clinical practice exists (Horner et al. 2011).

Whilst it is widely recognised that uniform quality standards lead to reduced
risk and improved outcomes for patients. Kelly (2010) argues that it was not
clear if the addition of a "driving test" was necessary to select Screening
Colonoscopists. The assessment and accreditation processes are in place in
most developed countries, but not all; for example, Scotland operate a
different approach where colonoscopists are not dedicated to screening or
non-screening procedures and referrals are made from the screening
programme into secondary care and managed in the same ways as primary

care referrals.

Although the assessment and accreditation processes have not been adopted
by the Scottish bowel cancer-screening programme, colonoscopy quality is
monitored. Results suggest slightly lower quality compared to England and
Wales for some indicators such as polyp detection and cancer detection rates,
although other indicators were comparable, and all were above the threshold

set as minimum standards (Quyn et al. 2018).

As the bowel cancer-screening programme plans to expand in order to

optimise public health benefit, additional Screening Colonoscopists will be

40



needed. There is some concern that screening may not be attractive to
colonoscopists. An informal survey of gastroenterology trainees in the U.K.
revealed only 4/52 had an interest in becoming accredited Screening
Colonoscopists (Watson et al. 2011). In 2010, the British Society of
Gastroenterology (BSG) assessed the gastroenterology workforce using a
comprehensive online survey. With a response rate of 36%, 61.4% (156/254)
said there was a moderate or large amount of exposure to the bowel cancer-
screening programme in their region and just over 10% (27/254) had no
exposure to the bowel cancer-screening programme. Over half (142/256) were
aware of the application and assessment criteria to become Screening
Colonoscopists and 64% expressed a moderate or high level of interest in
becoming a Screening Colonoscopist. Trainees were asked what deterred them
from becoming Screening Colonoscopists and the most common reason was
time pressures (53.8%). However, some commented that the 'lack of training in

advanced techniques' was also a concern (41.7%).

There appears to be limited qualitative data in the literature to explore
perceptions of the Screening Colonoscopist assessment process, although the
UK has one of the most rigorous accreditation processes in place for Screening

Colonoscopists (Kelly 2010).

Conclusion

There is considerable evidence to link the quality of colonoscopy with
improved patient outcomes and early detection of disease. The quality of
colonoscopy is largely operator dependant and although there has been
consistent improvement, there is evidence to suggest significant variation in

key performance indicator values between colonoscopists.
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The literature suggests the screening colonoscopy service employs more
robust quality assurance and performance management processes. It is
uncertain if this leads directly to improved quality or productivity, but there is
evidence to suggest feeding back quality metrics supports service

improvement.

Although collection of productivity metrics is recommended by the JAG the
main body of literature relating to productivity of colonoscopy relates to
nonattendance at colonoscopy (DNA). There appears to be a significant
difference in the rate of patients failing to attend screening colonoscopy

compared to non-screening colonoscopy.

There is some evidence to support the view that there is a difference in quality
and productivity between the screening and non-screening colonoscopy
services, although this evidence is not specific to Wales. It is not clear from the
literature if the Screening Colonoscopist assessment process contributes to
variation in quality and there appears to have been little research into

professional views of the accreditation process.

This study will contribute to the body of evidence by providing quantitative
and qualitative data on quality and productivity of colonoscopy services in
Wales and perceptions of the accreditation process for Screening
Colonoscopists. It will go on to make recommendations for further research
and for policy makers which could potentially lead to tangible improvements

for patients and professionals involved with colonoscopy services in Wales.
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3: Methodology
Introduction

This chapter sets out the research methodology used for this study to
understand variation in quality and productivity of screening and non-
screening colonoscopy services and to explore professional perspectives of

both services and the Screening Colonoscopists accreditation process.

It begins with the research questions, followed by an overview of the
epistemological and ontological position from which the study was
approached, then goes on to provide a detailed description of the methods
used. After outlining analytical and ethical considerations including data

analysis, triangulation and consent it will summarise the study methodology.

The study applied a mixed methods approach to answer the following research

questions:

e Is there a difference in quality between screening and non-screening

colonoscopy services in Wales?

e Isthere a perceived difference in quality between screening and non-

screening colonoscopy services in Wales?

e |Is there a difference in productivity between the screening and non-

screening colonoscopy services in Wales?

e Isthere a perceived difference in productivity between the screening

and non-screening colonoscopy services in Wales?

e How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?
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Methodological approach

The mixed methods and critical realist paradigm used for this study allowed for
exploration of professional perspectives and analysis of quantitative data
which were triangulated to inform recommendations for policy makers and

further research.

Social science research has utilised mixed methods since its early days with
examples as far back as 1845 when Frederick Engels studied the condition of
the working class in England (Engels 1845), however a systematic
methodological debate began in the 1970’s. Through the 70’s and 80’s some
continued to question if qualitative and quantitative paradigms could be
combined, seeing mixed methods research as a third methodological
paradigm, with questionable epistemological foundations (Teddlie and
Tashakkori 2003; Johnson et al. 2017). Quantitative researchers taking a purist
stance came from a positivist paradigm, believing that social research should
be objective, making time and context free generalisations (Johnson and
Onwuegbuzie 2004). Opposing views of the qualitative purists, favouring an
interpretivist paradigm, suggested that time and context free generalisations
were not possible, and social construction of the world needed to be

understood (McEvoy and Richards 2006).

Mixed methods thinking, as described by Greene (2007) who saw it as
“multiple ways of seeing and hearing”, is visible in everyday life. Many
television news broadcasts contain numerical information supported by
narrative of people’s experience. Whilst mixed methods thinking is interesting
in day-to-day life, mixed methods research provides multiple ways of
addressing a research problem as described by Creswell and Plano Clark

(2017), who saw it as an accessible approach to enquiry. This is supported by
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Johnson and Onwuegbuzie (2004) who present pragmatism is an attractive
philosophical partner for mixed methods and state that the methodological

pluralism of mixed methods research often results in superior research.

Although some say the “paradigm wars” are ongoing, (Howe 1988; Johnson
and Onwuegbuzie 2004; Melosik 2021) there appears to be a more recent
expansion of mixed methods research and growing rates of publications
(Timans 2019). Although mixed methods, and particularly qualitative research,

remains underrepresented in clinical journals according to Greenhalgh (2016).

It appears that methods used for medical studies have tended to reinforce
traditional dichotomies between qualitative and quantitative methods,
affirming conventional and linear approaches to research (Teddlie and
Tashakkori 2009; Rycroft-Malone 2018). In contrast, this study used mixed
methods and the ontological and epistemological principles of critical realism

to implement a more responsive and dynamic mode of enquiry.

By adopting a view of reality as an open and complex system where other
mechanisms and conditions exist and preserving a link between theory and
method (Danermark et al. 2002) enquiry into quality, productivity and
acceptability of screening and non-screening colonoscopy has been possible.
This method proved to be an effective and flexible way of building knowledge

and enhancing understanding.

Epistemological perspective

Analysis was undertaken from a critical realist perspective based on the work
of Bhaskar (2008) and Sayer (2000). Baskar believed that, while reality was
objective, empirical observation alone would not enable understanding of the
social world. Generative mechanisms including the physical, biological,

psychological, and social were considered to work together or against each
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other to create the reality. Sayer (2000) argues that it is the fallibility of our
knowledge that justifies the view that the world exists regardless of what we

think of it.

A critical realist approach was particularly attractive for this study as it is
primarily practice based research encompassing aspects of natural science and
social science. Similar approaches have been described by Mingers (2004) and
Venkatesh et al (2013) who highlighted the value of critical realism as an
underlying framework for mixed methods studies. This research has been
undertaken for practical reasons: to understand if the screening colonoscopy
service in Wales is associated with improved quality and productivity
compared to the non-screening colonoscopy service, and to explore
professionals’ perspectives of the Screening Colonoscopists accreditation
process to determine if it deters colonoscopists from applying to become
screeners. Findings will inform recommendations to policy makers and further
research. It is recognised that many generative mechanisms, such as
experience at colonoscopy and understanding of the screening colonoscopy
service model are likely to have contributed to the conclusions of this study.
The mechanisms underlying professional perspectives of colonoscopy services
are complex and single method empirical study alone was considered to be
limited. Danermark et al (2002) discussed the implications of a critical realist
epistemology for social science research and highlighted how different
methods convey knowledge about generative mechanisms. Since previous
research into screening and non-screening colonoscopy has frequently relied
on quantitative designs an alternative approach was considered appropriate to

add to the body of understanding.
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Furthermore, both traditional quantitive and qualitative research and the
mixed methods approach used for this study share commonality in that both
rely on empirical observation and measures to ensure validity (Johnson and
Onwuegbuzie 2004). This was considered to facilitate effective combination of
methods and the pluralistic approach taken was a pragmatic decision based on
what was considered to be the optimal method to answer these particular
research questions, an approach described by Johnson and Onwuegbuzie
(2004). McEvoy and Richards (2006) concur that methods can be mixed when a
common epistemological and ontological standpoint such as critical realism

exists.

Ontological perspective

The philosophical position of critical realism offers an alternative to established
paradigms of positivism and interpretivism (McEvoy and Richards 2003) it
appears to be situated midway between the two, giving rise to a more nuanced
version of realist ontology (Mingers 2001). Incorporating both epistemology
and ontology, critical realism acknowledges that the world is real, and that
knowledge production is fallible and theory dependant, but not theory
determined (Fryer 2020). Fryer (2020) states that critical realism is the best
theory of ontology and epistemology, not least because it reaches its
conclusion through powerful retroductive reasoning. He goes on to say that
the two main conclusions of critical realism are that the research should look
for causal tendencies and that social science must consider agent and

structure.

A three-level ontological stratification is said to exist within critical realism
(Bhaskar 1978) which includes the real —an open system where all possible

mechanisms reside — the actual — for what actually occurs — and the empirical,
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consisting of knowledge that can be acquired through observation. Described
by Mingers (2004) as overlapping domains of real, actual, and empirical, these
causal mechanisms cannot be observed, but they can be inferred through a

combination of empirical investigation and theory.

Critical realists are not interested in generalisable law, or merely to identify
lived experiences of social actors, they seek to develop deeper understanding
and levels of explanation (McEvoy and Richards 2006). Although critical realists
argue that the choice of research methods should be dictated by the research
questions, Olsen (2002) suggested that the most efficient approach in many
cases will be a combination of qualitative and quantitative methods. Given the
apparent gap in the literature of qualitative and mixed methods research
relating to the area of interest for this study and the complexity of considering
professional perspectives of the Screening Colonoscopists accreditation
process, a mixed methods research study was chosen to explore the research

questions set out at the beginning of this thesis.

Methods

To answer the research questions for this study, multiple data sources were
required to produce a complete picture as described by Gilham (2000). A
mixed methods design was chosen as previously described to enable collection
and interpretation of relevant data. Although Bryman (2006) recognised that
mixed methods research studies must transcend the limitations of both
quantitative and qualitative methodologies, it was considered the most
appropriate method to use for this study as the flexibility of design enabled
follow up of emergent themes and investigation of complexities discovered

during the quantitative and qualitative phases (Gilham 2000).
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This approach appears to be a relatively novel method of research for this area
of clinical practice. Qualitative semi structured interviews were used to
contextualise quantitative findings from key performance indicator data
relating to quality and productivity of colonoscopy and to explore professional

perceptions of the Screening Colonoscopist assessment process.

This study used an exploratory sequential mixed methods design (Creswell and
Plano Clark 2011), which involved collecting quantitative data relating to
productivity and quality of colonoscopy, undertaking initial analysis in advance
of preparing interview guides and conducting semi structured interviews to
gather qualitative data on both quality and productivity of colonoscopy, and

also perceptions of the Screening Colonoscopists accreditation process.

Findings from each method were triangulated for interpretation of data
relating to quality and productivity of colonoscopy. Qualitative data relating to
perceptions of quality, productivity, and the Screening Colonoscopist

accreditation process were analysed by thematic analysis.

Study design

As previously described, the design comprised of analysis of quantitative data
relating to quality and productivity and qualitative data from semi structured
interviews with professionals involved in delivering colonoscopy services.
Interviews served to contextualise findings of the quantitative phase and to
follow up on emergent themes whilst exploring professional perspectives of

the Screening Colonoscopist accreditation process.

Quantitative phase

Lead Colonoscopists from each health board in Wales were identified and
asked, initially verbally with a follow-up e-mail to nominate potential

participants for the study who were sent information sheets and consent
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forms by the Lead Colonoscopist. Inclusion criteria were discussed (appendix
3.1) and data request forms sent (appendix 3.2) to Lead Colonoscopists who
compiled anonymised quality reports on individual colonoscopists key
performance indicators (KPlIs) for those who agreed to participate. Endoscopy
unit data relating to productivity was also requested from the Lead

Colonoscopists and returned via e-mail for analysis.

Study sample: colonoscopists

Twenty-four colonoscopists from 6 of the 7 health boards in Wales were asked
and agreed to participate. The seventh health board was unable to do so
because of a lack of electronic data. The endoscopy service in this health board
was particularly low volume so exclusion was not considered a problem in
terms of sample size. They were however able to participate in the qualitative

phase of the study described later in this chapter.

Twelve of the twenty-one accredited Screening Colonoscopists in Wales were
included in the study and twelve Non-Screening Colonoscopists were also
recruited. Lead Colonoscopists were asked to nominate Screening
Colonoscopists and Non-Screening Colonoscopists who had similar experience
in terms of lifetime procedure numbers, usual case mix and annual
colonoscopy activity. Matching the sample in this way was considered to be a
robust mechanism to compare quality between the cohorts of colonoscopists.
All participants of this phase of the study were medical doctors and all working

at consultant grade.

It was recognised that there was a much larger pool of Non-Screening
Colonoscopists available to choose from, as described in table 3.1, but for the
purposes of this study where KPls were being considered to compare quality of

individual colonoscopists, equal sample sizes were considered adequate and
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comparability in terms of experience was crucial. Variation in quality within

each service was not included in this study.

Table 3.1. Health boards participating and total colonoscopists

University Screening Non-Screening Total number of Population
health board | Colonoscopists | Colonoscopists colonoscopists in | health board
health board* catchment
area

Aneurin Bevan 2 2 20 598,194
Betsi 2 2 27 703,361
Cadwaladr
Cardiff and 2 2 26 504,497
Vale
Cwm Taf 2 2 31 449,836
Morgannwg
Hywel Dda 2 2 19 389,719
Swansea Bay 2 2 19 390,949
Total 12 12 142 3,036,556

*Including Screening and Non-Screening Colonoscopists

Study sample: endoscopy units

There are 19 endoscopy units in Wales where colonoscopy is undertaken and

13 of them perform screening colonoscopy. Each health board was asked to

participate by providing data related to endoscopy unit productivity via the

Lead Colonoscopist. Data was aggregated to health board level by the Lead

Colonoscopist in each health board. All agreed to participate, although

recognised that availability of data was an issue.
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Data request and collection: individual colonoscopists

As discussed in the previous chapter, the Joint Advisory Group

on Gastrointestinal Endoscopy (JAG), the British Society of Gastroenterology
(BSG), and the Association of Coloproctology of Great Britain and Ireland
(ACPGBI) collectively defined key performance indicators for colonoscopists
with minimum and aspirational targets attached to each. Bowel Screening
Wales (BSW) also have performance targets, which are in line, but slightly
stricter than the JAG targets as described in table 3.2. Following discussion
with Lead Colonoscopists in Wales it became apparent that much of this data
would not be available for Welsh colonoscopists and there was variation across
the health boards in terms of availability of data. Although units are working
towards improvement in data collection and the ability to upload data to the
National Endoscopy Database (NED), it has not yet been consistently achieved
across Wales. It was therefore decided to focus on the KPIs described in table
3.2 for the purpose of this study, as they were considered by the Lead
Colonoscopists to be important determinants of quality and mostly likely to be

well documented in Wales.
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Table 3.2: JAG key performance indicators and aspirational targets

Performance indicator Minimal standard Aspirational BSW target
(KPI) target

Procedure numbers per year 100 150 150

Completion rate 90% 95% 90%

Polyp detection rate 15% Adenoma 20% Adenoma 50%
detection2 detection

Withdrawal time 6 minutes 10 minutes 7 minutes

Comfort score

<10% with moderate or NA
severe discomfort

<5% significant or
extreme discomfort

Median Midazolam dose <2mgs NA <2mgs
(Sedation)>70 years

Median Midazolam dose <5mgs NA <2mgs
(Sedation)<70 years

% Un-sedated procedures For interpretation of other results only <15%

Following initial conversation with Lead Colonoscopists in each health board a

data request form (appendix 3.2) was sent via e mail to clarify the data items

required and follow-up phone calls were arranged for further clarity if

required. There appeared to be variation in the methods used to collect data

across health boards, with some able to download information directly from

the National Endoscopy Database (NED) and others having to manually trawl

through various spreadsheets kept locally to access the data requested. Lead

Colonoscopists were asked to send the anonymised, coded data in whatever

format they found convenient, as long as it was clear which were Screening

and Non-Screening Colonoscopists. There was enthusiasm to participate, and

data was sent promptly for most health boards after participants consent had

been gained and entered onto an excel spreadsheet before developing an SPSS

(IBM Corp 2020) codebook and database for analysis. Bowel Screening Wales

2 JAG sets standards for Adenoma detection rather than polyp detection but accept polyp detection
rate as an estimate of ADR if validated as a marker on an individual level. This is in recognition of the
difficulties of correlation with pathology data. A polyp detection rate of 40% is considered to equate
to 15% ADR
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(BSW) provided the 6 monthly individual colonoscopist KPI reports from the

relevant timeframe.

Although not a primary aim of the research, an early intention was to consider
variation in quality of colonoscopy services over time. Data were requested to
represent two different time points; the most recent complete 12 months
(2019-2020) and the earliest available complete 12 months of electronic data
for the chosen KPIs for each of the colonoscopists recruited. The rationale for
this was that the screening programme in Wales had been implemented in
2008 with a different service model and apparently more robust quality
assurance processes than the non-screening programme. At the time of
implementation of the programme critics cited this variation in service model
as development of a two-tier service. The screening service continued with
plans for implementation stating that this approach would serve to improve
quality of both services over time. It transpired that this data was not available
in sufficient quantity to analyse. Despite having similar experience in terms of
lifetime procedure numbers, not all Screening Colonoscopists had been
accredited long enough to hold historical KPI data within the screening
programme and not all health boards were able to access historic data as

electronic systems have changed and data not been retained.

Another early, secondary aim of the research was to explore potential
variation in quality and productivity between screening and non-screening
colonoscopy when performed by Screening Colonoscopists. Anecdotal
evidence from background professional conversations prior to embarking on
this study suggested that Screening Colonoscopists may behave differently
when working on a screening list compared to a non-screening list. Various

potential reasons were given for this, including the fact that they were aware
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that their KPI data would be more heavily scrutinised by the bowel screening
programme. This was an interesting line of enquiry and data was requested to

be broken down by three cohorts:
e Screening Colonoscopists undertaking screening colonoscopy

e Screening Colonoscopists undertaking non-screening colonoscopy

e Non-Screening Colonoscopists undertaking non-screening procedures
Unfortunately, health boards were not able to differentiate between screening
and non-screening activity. Data relating to Screening Colonoscopists
undertaking screening procedures were obtained from BSW and data relating
to all individual colonoscopists total colonoscopy activity were obtained from
health boards, but data for Screening Colonoscopists undertaking non-
screening colonoscopy only were not available. Data for Screening
Colonoscopists total caseload contained information already accessed from
BSW and was therefore not an independent cohort and not included in the

final analysis beyond the descriptive and initial inferential statistical stage.

Having received data downloads from each Lead Colonoscopist relating to
those who consented to participate in the study, the anonymised data sets
were analysed during the quantitative phase of the study. Individual KPI's were
compared across the cohorts to identify statistical significance of variation
where it existed. Findings were used to shape interview guides for the

qualitative semi-structured interviews.

Data request and collection: endoscopy units

Lead Colonoscopists and Bowel Screening Wales (BSW) were also asked to

provide the following data relating to productivity of endoscopy units:

e The rate of appointments where patients did not attend (DNA)
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e Cancellation rates
e The rate of planned versus actual procedures delivered

e The rate and reason of repeat procedures

Although the productive endoscopy unit is made up of many elements
including effective workforce planning, optimal referral management,
appropriate scheduling and many more (NHSIQ 2015), the data items
requested were considered the minimum that should be available to support
effective management of unit productivity in line with the JAG (2016)
requirements. However, much of this data was unavailable electronically and
only information on DNA rates was routinely collected by all health boards and

BSW.

Qualitative phase

The qualitative phase of this study comprised of semi-structured interviews
with professionals involved in delivering colonoscopy services in Wales.
Building on initial interpretation of quantitative findings and anecdotal
evidence from professional discussions, semi-structured interviews with
relevant professionals were used to contextualise this data, examine
professional perspectives and attempt to understand the world from their

point of view (Kvale 1996).

Semi structured interviews allowed collection of open-ended data, taking an
inductive approach, emergent themes were explored, and comparisons made
as described by Saks and Allsop (2012) and Dejonckheere and Vaughn (2018).
This approach proved to be a powerful tool to understand the thoughts, beliefs
and experiences of professionals involved in delivering colonoscopy services in

Wales.
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Sample

The same colonoscopists whose data had been submitted for the quantitative
phase of the study agreed to participate in the qualitative phase, with the
addition of a representative from the seventh health board. To ensure a
complete and rounded view, additional professional groups were identified for
inclusion, based on the researcher’s professional experience. Lead
Colonoscopists provided names of the relevant professionals (Specialist
Screening Practitioners and Endoscopy Unit Managers) to invite who were sent

participant information sheets and consent forms by the researcher.

Specialist Screening Practitioners (SSPs) work only on the screening
programme but are integral members of the endoscopy unit staffing team and
were therefore thought to have valid views on the quality and productivity of
colonoscopy for both services and an opinion of the assessment and
accreditation process for Screening Colonoscopists. Three SSPs were

interviewed, one from each region of Wales.

Endoscopy Unit Managers were also included on the same basis, with one
being interviewed from each of the three regions in Wales. Endoscopy Unit
Managers have operational responsibility for the entire unit and oversee
screening and non-screening colonoscopy lists. Their inclusion in this study was

considered important and valuable data was generated.

A total of 26 participants were interviewed, 3 Specialist Screening
Practitioners, 3 Unit Managers, 10 Screening Colonoscopists and 10 Non-
Screening Colonoscopists. Some professionals who had agreed to be
interviewed were delayed in responding to the invitation and subsequent diary
clashes meant that 4 of the colonoscopists whose data had been reviewed for

the quantitative phase of the study were not included in the qualitative phase.
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However, as all health boards and regions were represented and there was an
equal sample of Screening and Non-Screening Colonoscopists, this was seen as

providing good insight into professionals' concerns and views.

Data collection

Semi structured interviews were chosen because of the interest in individual
professionals’ perspectives and potential complexity of the topic, which was
likely to generate large volumes of data. Although topics for discussion were
considered and interview guides developed, based on the literature, anecdotal
evidence and initial interpretation of quantitative findings, interviews were
inductive to ensure participants were able to voice their perspective without
being led. Topics of inclusion included perceptions of quality and productivity
of screening and non-screening colonoscopy services and the Screening

Colonoscopist accreditation process.

The interviews took place mainly in October 2021 and November 2021 with
two slightly later in January 2022 because of participants’ diary commitments.
Potential interview questions were piloted with two individuals who were not
involved in the study, one NHS manager and a nurse. Interview questions were
amended slightly throughout the data collection phase to follow interesting
points of view from previous interviews, although the broad themes remained

the same.

Due to the Covid 19 pandemic and the need to work from home, interviews
were undertaken virtually via Microsoft Teams with all professionals.
Interviews lasted for between 30 and 45 minutes and were recorded and later
transcribed verbatim prior to manual coding. Brief notes were also taken

during the interview to capture key points.
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Analysis plans

An analysis plan was drafted prior to collection of the data as recommended by
Bryman (2016) and modified as the study progressed. Separate plans for
quantitative and qualitative phases were developed and findings were

triangulated to form conclusions in response to research questions.

Quantitative phase analysis plan

When data collection was complete, data were entered onto an excel
spreadsheet to ensure consistency and assist further analysis prior to
developing an IBM SPSS (IBM Corp 2020) codebook and database. Key
variables were listed as the individual key performance indicators for the

following cohorts:
e Screening Colonoscopists performing screening colonoscopy
e Screening colonoscopists performing total caseload
e Non-Screening Colonoscopists performing non-screening colonoscopy

Descriptive statistics including sample distribution as a measure of data
quality, identification of missing data and outliers, frequencies, mean, median
and range were used to summarise and visualise the entire dataset initially
before breaking it down into the three cohorts above for further inferential
analysis. The findings were compared to JAG minimum standards and the BSW

standards.

Distribution of data was considered initially using a Shapiro Wilkes test
(Shapiro and Wilk 1965) as the sample size was relatively small, but a
Kolmogorov Smirnov test was also used as additional precaution along with
skewness and kurtosis, providing comparison to Shapiro Wilkes in order to

establish the distribution of the data for further analytical tests.
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Distribution of data was considered by individual cohort, as this was the focus
of further analysis and found to be relatively normally distributed prompting
the use of parametric tests. Non-parametric tests were also used to cross

reference.

Inferential statistics initially comprised of a one-way group analysis of variance
(ANOVA) with post hoc Tukey test to establish variance between all three
cohorts. The non-parametric equivalent, Kruskal Wallis was also undertaken
for comparison. The cohort of Screening Colonoscopists undertaking their
entire caseload was not an independent sample in that it contained both
screening and non-screening cases, further analysis was therefore undertaken
with two cohorts only: Screening Colonoscopists undertaken screening
procedures and Non-Screening Colonoscopists undertaking non-screening

procedures.

Multiple independent samples t-tests were undertaken to establish
significance of variance between the groups. The non-parametric equivalent
Mann Whitney-U was also conducted for comparison and Bonferroni
correction applied because of the number of comparisons, in order to avoid

spurious positive results.

Qualitative phase analysis plan

Upon completion of semi structured interviews recordings were transcribed
verbatim and additional notes taken at interview included. Active reading and
a six-step thematic analysis process were used as described by Braun and Clark

(2006) comprising of:

1. Familiarisation
2. Coding

3. Generating themes
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4. Reviewing themes
5. Defining themes
6. Writing up
This was an iterative process where data extracts were fitted into coherent

themes and key quotations noted.

Triangulation

Triangulation is defined as the mixing of data so that diverse viewpoints cast
light on a topic (Olsen 2004). The discipline of triangulation has emerged
through interaction with qualitative and quantitative analysis and serves to
bring these two modes of analysis together to shed light on a social research
topic (Hughes et al. 2003). Greenhalgh (2019) states that the validity of
qualitative research is greatly improved by the use of more than one method

in combination, known as triangulation.

Triangulation can operate within or across research boundaries and was
applied to this study to ascertain if the qualitative findings corroborated the
guantitative data relating to quality and productivity. Key findings for each

phase of the study were identified and triangulated.

As well as exploring perceptions of variation in quality and productivity, where
findings were triangulated with the quantitative data, qualitative analysis then
went on to explore professional perspectives of the Screening Colonoscopist

accreditation process.

Ethical considerations

This study was conducted in line with the UK Research and Innovation policy
on the governance of good research practice (2021). Ethical approval was
granted by Cardiff University’s School of Social Science Research Ethics

Committee in October 2019 (approval number: SREC/3395).
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Additional Research and Development approval was obtained from the
National Health Service (NHS) for each health board in Wales, as
colonoscopists from every health board were participating. NHS Ethics
approval was not necessary as the study did not involve patients and all data

related to professionals only which was anonymised.

Information sheets and consent forms were sent to all participants by the Lead
Colonoscopist in advance of starting the study and an opportunity was given
for informal discussion in advance of consent being given. Participants were
informed of their right to withdraw at any time until the final thesis was
written and that their data would be held confidentiality and made

anonymous.

Data will be stored for five years on an encrypted NHS computer which is
password protected and regularly backed up in line with General Data

Protection Regulation 2018 (GDPR 2018) requirements.

Written consent forms were scanned and stored electronically with other
study data. Consent was confirmed at the start of the semi structured

interviews.

Researcher position

The researcher was known to all Lead Colonoscopists and most participants of
this study as they previously occupied a senior management role within the
bowel screening programme. FitzGerald (1995) described trust and
understanding the interviewees situation as paramount to developing rapport
and enabling honest sharing of experiences. Where there is a pre-existing
relationship, rapport building is accelerated with no time wasted creating an
environment in which the interviewee feels comfortable (McConnell-Henry et

al. 2009). However, a pre-existing relationship could be detrimental if the
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participant feels unable to be open for fear of reprisal, particularly in cases
where the interviewer is more senior (Asselin 2003). The objectives of this
study were made clear to participants and there was no obligation to

participate.

Stronach et al. (2007) stated that the position of the researcher and awareness
of its effect is important. A sensitivity to the researcher’s personal,
professional, cultural and social context was maintained through a reflexivity
and methodological self-consciousness as described by Lynch (2000). Lynch
(2000) also urges caution in the use of the term “reflexivity” stating that it
implies epistemological advantage but is misunderstood with different

meanings in different settings.

In this study however, the researcher was aware of potential bias and
attempted to mitigate this by reinforcing the fact that interviews were
anonymised and would not be shared. There were advantages to the
researchers position in that participants were enthusiastic about being
involved in the study and happy to engage with interviews. The researcher was
given access to significant quantitative data which may have been difficult for
other researchers to obtain without a pre -existing relationship with study

participants.

Summary

This chapter has outlined the methodology used for the mixed methods
approach to understanding variability in quality and productivity of screening
and non-screening colonoscopy and exploring professional perspectives of the
Screening Colonoscopist accreditation process. This was a pragmatic paradigm
considered necessary to answer the research questions allowing exploration of

the topics through quantitative and qualitative data.
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The study involved analysing quantitative data to establish variance and
significance of variance in quality and productivity between screening and non-
screening colonoscopy. Semi structured interviews were undertaken with
professionals involved in delivering screening and non-screening colonoscopy
services across Wales and quantitative and qualitative data were triangulated
to answer the research questions. Results of both phases of this study will be

presented in the next chapter.
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4 Results: Understanding variance in key performance indicators
between Screening and Non-Screening Colonoscopists

Introduction

The aim of this chapter is to explore variance in key performance indicators
(KPI's) between Screening and Non-Screening Colonoscopists. It will answer

the following research question:

e Is there a significant difference in specific key performance indicator

values between Screening and Non-Screening Colonoscopists?

This chapter begins by outlining demographic data to demonstrate
representativeness of the sample and moves on to describe descriptive and

inferential statistics to answer the research question.

Study sample

Colonoscopists

Twenty-four colonoscopists from 6 of the 7 health boards in Wales were
recruited to participate in the quantitative phase of this study. As described in
chapter 3 Powys Teaching Health board were unable to provide data for
individual colonoscopists and were therefore not included in the quantitative
phase of this study for individual colonoscopists, although they did supply

some unit data (see chapter 5).

Twelve of the twenty-one accredited Screening Colonoscopists were identified
randomly by health board Lead Colonoscopists for inclusion in this study. The
number of Non-Screening Colonoscopists was matched to the screening
sample with consideration given to lifetime procedure numbers and the nature
of colonoscopy undertaken in order to provide a comparable Non-Screening

Colonoscopist sample.
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Data

Data were initially compared to the Joint Advisory Group on Gastrointestinal
Endoscopy (JAG) standards and used to describe variance between the three
initial cohorts of colonoscopist, those accredited to undertake screening
colonoscopy (broken down into screening procedures only and their total
caseload) and Non-Screening Colonoscopists, generally of comparable

experience, but without screening accreditation.

Key performance indicators for individual colonoscopists

Following discussion with health board Lead Colonoscopists, one of whom had
undertaken JAG assessments and was familiar with data collection processes in
many of the health boards, a pragmatic decision was made to restrict the
guantitative element of this study to analysis of eight key performance

indicators (KPIs) as described in chapter 3.

Descriptive statistics

The following section describes each of the KPIs for the initial three different

cohorts of colonoscopists:

e Screening Colonoscopists undertaking screening colonoscopy

e Screening Colonoscopists undertaking their total caseload

e Non-Screening Colonoscopists undertaking non-screening colonoscopy

Findings will be discussed as to whether they are in line with JAG minimum
standards (KPIs) and how the groups compare to each other. Individual KPIs for
each of the colonoscopist cohorts will be described and descriptive statistics
reported. Sample size (n), median and mean are summarised in table 4.1. and

range can be found in appendix 4.1. While there appeared to be differences in
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many of the KPI values between the colonoscopist cohorts, further statistical
tests were undertaken to establish whether these differences were statistically

significant.
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Table 4.1 Individual key performance indicator values- mean and median

Colonoscopist Procedure no. | Completion rate | Polyp Comfort Withdrawal Sedation Sedation No sedation
procedure detection score >70 <70

Screening Mean 152.93 94.16 61.63 19.14 9.35 1.87 1.87 35.39
Colonoscopist- Median 133.00 94.95 63.97 20.17 9.00 1.90 1.90 35.55
screening procedures | n 30 30 30 30 30 30 30 30
Screening Mean 231.00 93.08 52.46 8.34 15.76 1.59 1.88 28.7
Colonoscopist total Median 197.00 93.10 55.47 4.57 14.90 1.70 2.00 38.20
procedures n 21 21 21 17 5 119 18 10
Non- Screening Mean 249.95 90.57 32.17 11.10 8.97 1.86 2.05 19.66
Colonoscopist- non- Median 204.50 92.45 28.32 8.90 10.54 1.97 2.00 19.41
screening procedures | n 22 22 22 15 4 18 18 10

*Range reported in appendix 4.1
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Procedure numbers

The JAG expects all colonoscopists to undertake a total of 100 colonoscopy
procedures per year as evidence suggests this is the number needed to
maintain competence (Kong et al. 2013). Screening Colonoscopists are
expected to achieve at least a total of 150 procedures per year, 80 of which
must be screening colonoscopies. Data on procedure numbers appears well
collected with no missing data in any of the cohorts. Colonoscopists in Wales
perform a median of 175 procedures per year ranging from 42-708. One outlier
who performed only 7 colonoscopies in one year was removed from analysis.
Non-Screening Colonoscopists appear to perform slightly more colonoscopies
than Screening Colonoscopists (SC Mean=231, NSC Mean=249) when

considering the total data set.

Completion Rate

The consequences of an incomplete colonoscopy (otherwise known as caecal
intubation) are missed diagnosis of cancer and other diseases and it can
significantly affect patient outcomes (Brenner 2012). A colonoscopy is deemed
to be complete when the entire length of the colon has been visualised and the
caecum intubated i.e., when the scope passes into the terminal ileum, the
distal part of the small bowel that intersects with the large bowel or colon

(Rees 2016).

Completion rate is one of the most well-defined quality markers of
colonoscopy (Kaminski 2017) and there was no missing data from the sample
relating to this KPI. JAG expect colonoscopists to complete colonoscopy in at
least 90% of cases, but the aspirational target is 95%. Screening Colonoscopists
in the sample achieved a mean of 94% when undertaking screening

procedures, slightly lower than the aspirational target of JAG, and slightly
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lower again (93%) when considering their total caseload of procedures. Non-
Screening Colonoscopists achieve a mean of 90%, only just satisfying the
minimum standard expected by the JAG, so from these values, it appears that
there is variation between Screening and Non-Screening Colonoscopists in

relation to their rates of procedure completion.

Polyp detection rate

The JAG minimum standard relates to adenoma detection rather than polyp
detection rate, as discussed in chapter 2. Adenomas account for around 10% of
all colonic polyps (Calderwood 2016) and are a particular sort of polyp that are
associated with progression to carcinoma (cancer). Adenoma detection rate
(ADR) is the marker most commonly used to assure thorough examination of
the colon. Lower adenoma detection rates are associated with higher rates
missed cancers (Corley 2014; Rees et al. 2016) with JAG setting the minimum
standard at 15%. Measuring ADR requires interrogation of pathology
databases to obtain polyp histology, which is difficult for most units in Wales,

because of the lack of joined up, electronic information technology systems.

Polyp detection rate (PDR) is often used as it is easier to obtain. JAG takes a
position of ADR being the primary KPI, but PDR is acceptable where a ratio
between an individual’s ADR and PDR has been established and validated with
a minimum value being set to ensure an ADR of 15%. This is broadly

considered to be around 40% PDR (Francis et al. 2011).

The standard for polyp detection rate for screening colonoscopy in Wales is
50%. Data on this KPl is routinely collected and was valid in all cases for this
study. With reference to the figures in Table 4.1, Screening Colonoscopists in
the sample appear to perform extremely well in terms of polyp detection rate,

exceeding the 40% standard recommended by the European Society of

70



Gastrointestinal Endoscopy Quality Improvement Initiative (ESGE 2017) and
screening target for polyp detection with a mean of 62% when undertaking
screening procedures and a mean of 52% for their complete caseload. Non-
Screening Colonoscopists however failed to achieve the standard
recommended by the European Society of Gastrointestinal Endoscopy Quality

Improvement Initiative (2017) with a mean of 32%.

Withdrawal time

The time it takes a colonoscopist to withdraw the scope after reaching the
caecum is a key performance indicator, as withdrawal is considered to be the
critical time to assess for lesions (Lee et al. 2013). As discussed in chapter 2,
withdrawal times longer than 6 minutes are associated with increased quality.
There is a strong relationship between withdrawal times and polyp detection
rates (Vavricka et al. 2016) with the rate of polyp detection significantly

increasing with slower withdrawal times (greater than 6 minutes).

Data on this KPI has been routinely captured in screening cases since 2013, but
this is not the case in the non-screening service and data on this KPl was only
available in 40/73 (55%) cases. Although data were incomplete, the mean
withdrawal time for each cohort exceeded the JAG minimum standard of 6
minutes and the screening standard, set at 1 minute longer. Screening
Colonoscopists achieved a mean withdrawal time of 9.3 minutes when
undertaking screening procedures and 15 minutes when doing their total

caseload. It was lower for the Non-Screening Colonoscopists at 8.3 minutes.

Comfort score

Comfort is difficult to measure, but an attempt is made using a standardised
scale, the Gloucester scale (Rafferty 2014) which relies on three measures of

comfort, rated at the time of the procedure by the patient, the colonoscopist
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and the nurse. Scores for comfort are given from 1-5 with 5 being severe
discomfort, 1 being no discomfort at all and 2,3 and 4 being minimal, mild, and

moderate respectively.

As discussed in chapter 2, JAG expect a consensus of scores agreed by all in the
room and some units in Wales triangulate the scores given by the patient,
nurse and endoscopist. However, this is not done consistently, and many units
only record nurse reported comfort scores. It was therefore decided to focus
only on nurse reported comfort scores for this study as this was the score most

commonly available in units in Wales.

The rate at which nurses report moderate or extreme discomfort (scores 4 and
5 on the Gloucester scale) during procedures was recorded for this study and
was expected to be less than 10% in line with JAG standards. Data was missing

in 11/73 cases (15%).

The bowel screening programme uses a slightly different comfort score, but it
also comprises of a scale of 5 with 1 being no discomfort, 5 being extreme
discomfort and 2, 3 and 4 being mild, moderate, and significant discomfort
respectively. For this study the rate of screening patients experiencing
significant and extreme discomfort (4 and 5 on the BSW comfort score) were

recorded and analysed.

Screening Colonoscopists undertaking screening procedures had a mean nurse
rated comfort score of 19% which was lowered to 8% when considering their
total caseload. This means that, on average, in 19% of the screening
colonoscopy procedures they performed the nurse had scored patient comfort
as 4 or 5 indicating that the patient was in significant or extreme discomfort.

Non-Screening Colonoscopists undertaking non-screening procedures achieved
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a comfort score of 11% which although lower than Screening Colonoscopists

did not satisfy the JAG minimum standard.

Although these findings need further research and should be considered as a
triangulated score with patient and colonoscopist rates in a future study, it
appears that the minimum standard for comfort score is only achieved by
Screening Colonoscopists when considering their entire workload rather than

screening cases alone and not achieved at all by Non-Screening Colonoscopists.

Median Midazolam dose

Midazolam is a short acting sedative drug often used at colonoscopy. There is
no standard dose for Midazolam, but the British Society of Gastroenterology
(BSG) guidelines (2003) suggest a maximum dose of 5mgs with lower doses for
the elderly. JAG standards state that no more than 2mgs of Midazolam should
be given to patients aged 70 years and over and no more than 5 mgs to
younger patients. Data in Wales was available in 66/73 (90%) cases for patients

under the age of 70 and 68/73 (96%) in patients over the age of 70 years.

The eligible age for screening at the time of data collection was 60-74 years
and the use of sedation was recorded for screening patients generally and not
broken down by age. The same information was used for both under and over

70 years for the screening population.

The data collected for this study showed that Non-Screening Colonoscopists
use slightly more sedation overall as described in table 4.2 but all mean

sedation dosage rates comply with the JAG standards.
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Table 4.2 Mean sedation dose used in patients over the age of 70 years and

those aged 70 years or less.

Cohort Midazolam 270 Midazolam<70
Screening Colonoscopists undertaking 1.8mgs 1.8mgs
screening procedures

Screening Colonoscopists undertaking 1.5mgs 1.8mgs

total procedures

Non-Screening Colonoscopists 1.8mgs 2mgs
undertaking non-screening procedures

Rate of procedures undertaken without sedation

The JAG uses the rate of procedures undertaken without sedation to interpret
results of other KPI's only and although they require this data to be collected,
they do not consider it to be a KPI in its own right. For example, if a
colonoscopist appears to be an outlier for comfort scores and their patients
experience more significant discomfort the rate of unsedated procedures
would be considered to understand if comfort could be improved by greater
use of sedation. It is however a KPI for Screening Colonoscopists with more
than 15% of cases undertaken without sedation expected. Data for the rate of

un-sedated procedures was collected in 50/73 (68%) cases in this study.

Screening Colonoscopists undertaking screening colonoscopy perform un-
sedated procedures on 35% of their patients, reducing to 28% when
considering their entire caseload. Non-Screening Colonoscopists perform un-
sedated procedures on 19% of their cases and all data satisfies the screening
standard. Screening Colonoscopists undertake more procedures without
sedation, but Non-Screening Colonoscopists also undertake more un-sedated

procedures than the minimum number expected of a Screening Colonoscopist.
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Summary of descriptive statistics for KPI data

In summary, descriptive inspection of the data revealed that, although KPI’s
are largely compliant with the JAG minimum standards there appears to be a
greater percentage of patients who have undergone colonoscopy with the
colonoscopists in this sample experiencing moderate or severe discomfort
during colonoscopy as reported by nurses for the three cohorts of
Colonoscopists. Although not triangulated with patient and colonoscopists
comfort scores and there is evidence to support nurses reporting higher rates
of discomfort compared to colonoscopists (Rafferty et al.2014) it is interesting
to note that there appears to be more discomfort associated with colonoscopy
in this sample of colonoscopists in Wales and slightly less sedation used by

Screening Colonoscopists compared to Non-Screening Colonoscopists.

Non-Screening Colonoscopists appear to perform very slightly more
colonoscopy than Screening Colonoscopists when considering their entire

caseload, although the sample had been matched by experience.

Although mean completion rates appear to be slightly higher for Screening
Colonoscopists, when median figures are considered, there is only a very slight

increase for Screening Colonoscopists.

Polyp detection rate, however, is higher than the published minimum
standards of 40% (ESGE 2017) with a polyp being detected at 50% of

procedures on average across all cohorts.

Data quality of KPI data

KPI data for individual colonoscopists was recorded and aggregated into
cohorts for analysis. Issues with data quality were identified during this study
and will be discussed in this section. The lack of appropriate electronic systems
hindered completeness of data collection and where there were information
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technology systems in place, they often relied on manual data entry by busy
clinical staff. Some systems had been updated, but historical data had been
lost making it difficult to access KPIl information from earlier timepoints with

which to compare and assess any change over time.

Missing data

Analysis of the total data set revealed procedure numbers, completion rate
and polyp detection rate, which have historically been collected routinely for
all colonoscopists in Wales were well recorded for individual colonoscopists in
each cohort with no missing data (n=73). Withdrawal rate is a more recent
requirement of the JAG and was missing in 47% of cases. The proportion of

cases undertaken without sedation was missing in 32% of cases in this study.

Data quality is a limiting factor of this study as although most data were
available, some data were missing for 5 of the 8 KPI’s as described in appendix

4.1.

Distribution of the complete data set

The normal distribution of data is an underlying assumption of parametric
testing (Field 2013). Assessment of normality was considered essential for this
study to ascertain the type of statistical tests needed to answer the research
qguestions. The sample size for this study was relatively small (n=73) and the
normality of data for each KPI was therefore considered initially using the
Shapiro- Wilks test (Laerd 2016) as this test was considered to be more
powerful in detecting non-normality in a small sample. Kolmogorov Smirnov
tests, typically used for larger samples, were also used as an additional
precaution to examine the normality of distribution of the KPI data to provide
a comparison to the Shapiro-Wilks, ensuring the distribution of data had been

accurately assessed for all cohorts (Peat and Barton 2005).

76



Considering distribution of the KPI data for the entire data set using Shapiro-
Wilks and Kolmogorov Smirnov tests (Laerd 2016), almost all tests were
statistically significant suggesting that data (apart from non-sedation rate)
were mainly non-normally distributed as described in table 4.3. Measures of
skewness and kurtosis however were close to zero indicating relatively normal
distribution, although these may have been affected by the small sample size.
Visual assessment of distribution of data for the entire dataset using histogram
shows non-normally distributed data for most KPI’s as illustrated in appendix

4.2.

Table 4.3 Assessment of normal distribution for individual colonoscopists key

performance indicators

KPI Skewness Kurtosis Kolmogorov KS Sig | Shapiro SW Sig
Smirnov P Wilkes P
(KS) (SW)

Procedure 279 .552 .128 .004 .905 .000

number

Completion 279 .552 124 .007 .883 .000

rate

Polyp detection 279 .552 126 .006 .938 .001

rate

Comfort .302 .595 .170 .000 .909 .000

Sedation .295 .582 171 .000 .915 .000

<70

Sedation >70 291 .574 .260 .000 .854 .000

No Sedation .337 .662 122 .059 .961 .094

Withdrawal time | .374 .662 .154 .019 .945 .051
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Distribution of data for individual cohorts of colonoscopist

Data for this study were to be used in individual cohorts of colonoscopist to
assess variation between the groups. Normality of distribution of data was

therefore considered by individual cohort.

When the data were split into cohorts, the distribution looked very different
and the pattern of normality of the distribution of the data swayed to a picture
of a relatively normal distribution as illustrated in table 4.4. Most tests for
normal distribution were not significant, suggesting that KPI's demonstrated a

normal distribution for most cohorts of colonoscopist.
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Table 4.4 Distribution of data by cohort

KPI Kolmogorov Smirnov Shapiro Wilkes Normality
Significance- Significance- P
P value value
Procedure number
Screening Colonoscopist -screening procedures .019 .002 Non-normal
Screening Colonoscopist - total procedures .200 .077 Normal
Non-Screening Colonoscopist- non-screening procedures .074 .012 KS Normal/SW Non-normal
Completion rate
Screening Colonoscopist -screening procedures .119 .135 Normal
Screening Colonoscopist - total procedures .200 A77 Normal
Non-Screening Colonoscopists- non-screening procedures 113 .007 KS Normal/SW Non-normal
Polyp detection rate
Screening Colonoscopist -screening procedures .024 117 KS Non-normal/SW Normal
Screening Colonoscopist - total procedures .200 .216 Normal
Non-Screening Colonoscopists- non-screening procedures .064 .014 KS Normal/SW Non-normal
Comfort
Screening Colonoscopist -screening procedures .066 126 Normal
Screening Colonoscopist - total procedures .002 .000 Non-normal
Non-Screening Colonoscopists- non-screening procedures .007 .003 Non-normal
Sedation<70
Screening Colonoscopist -screening procedures .001 .036 Non-normal
Screening Colonoscopist - total procedures .000 .000 Non-normal
Non-Screening Colonoscopists- non-screening procedures .000 .000 Non-normal
Sedation >70
Screening Colonoscopist -screening procedures .001 .036 Non-normal
Screening Colonoscopist - total procedures .052 .011 KS Borderline/SW Non-normal
Non-Screening Colonoscopists- non-screening procedures .006 .062 KS Non-normal/SW Normal
No sedation
Screening Colonoscopist -screening procedures .200 .568 Normal
Screening Colonoscopist - total procedures .006 .057 KS Non-normal/SW Borderline
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Non-Screening Colonoscopists- non-screening procedures .185 .068 | Normal
Withdrawal time

Screening Colonoscopist -screening procedures .002 .012 Non-normal
Screening Colonoscopist - total procedures .200 .849 Normal
Non-Screening Colonoscopists- non-screening procedures Missing 172 Normal

Key

'Normal |:| Discrepant :] Non-normal :]
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Data distribution for individual KPIs were considered for each cohort as
described below. The overall picture of data distribution was used to

determine the type of inferential statistical tests to be used.

Procedure numbers

Based on the results of both Kolmogorov Smirnov and Shapiro-Wilks statistical
tests, data on procedure numbers was normally distributed for Screening
Colonoscopists undertaking their entire caseload, but non-normally distributed
when considering only screening cases. There was discrepancy between the
statistical tests for Non-Screening Colonoscopists undertaking non-screening
procedures with the Kolmogorov Smirnov reporting normal distribution for

procedure numbers and Shapiro-Wilks non-normal.

Completion rate

Completion rate data was normally distributed for Screening Colonoscopists
entirely and for Non-Screening Colonoscopists using the Kolmogorov Smirnov
test, but the Shapiro-Wilks test reports non-normal distribution for completion
rates for Non- Screening Colonoscopists undertaking non-screening

procedures.

Polyp detection rate

Data on polyp detection rates were normally distributed for all cohorts apart
from Screening Colonoscopists undertaking screening procedures when using
the Kolmogorov Smirnov test and for Non-Screening Colonoscopists

undertaking non-screening procedures when using the Shapiro-Wilks test.
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Comfort

Comfort score data was normally distributed for Screening Colonoscopists
undertaking screening procedures, but non-normally distributed for both other
groups as assessed by the Kolmogorov Smirnov and Shapiro-Wilks statistical

tests.

Sedation

Data on the use of sedation was non-normally distributed for all cohorts apart
from Non-Screening Colonoscopists undertaking non-screening procedures as
assessed by the Shapiro-Wilks test. When considering the rate of procedures
undertaken without sedation data was normally distributed for Screening
Colonoscopists undertaking screening procedures and for Non-Screening
Colonoscopists undertaking non-screening procedures assessed by both the
Kolmogorov Smirnov and Shapiro-Wilks statistical tests. There was discrepancy
in the distribution pattern for Screening Colonoscopists undertaking their total
caseload without the use of sedation as the Kolmogorov Smirnov test showed
non-normally distributed data with a borderline result for the Shapiro-Wilks

test.

Withdrawal time

Withdrawal time data was normally distributed for Screening Colonoscopists
undertaking their total caseload and for Non-Screening Colonoscopists
undertaking non-screening procedures, but non-normally distributed for
Screening Colonoscopists undertaking screening procedures when assessed by

both the Kolmogorov Smirnov and Shapiro-Wilks statistical tests.
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Summary of distribution of data by individual cohorts of colonoscopist

As the majority (16/24, 64%) of data items demonstrated normal or borderline
distribution by at least one test, parametric tests were selected to conduct
inferential comparisons to address the research questions. Non-parametric
equivalent tests were also undertaken to explore the research questions, to
provide a comparison with the parametric tests and ensure potential
deviations from the normal distribution did not impact results overall. The

results of these tests are provided in appendix 4.3.

Initial inferential statistics

To answer the research question and ascertain if there was a significant
difference in specific key performance indicator values between Screening and
Non-Screening Colonoscopists, inferential statistical tests were used on mean
KPI data obtained from Lead Colonoscopists in 6 of the 7 health boards in
Wales. Although descriptive statistics had identified some differences in KPI
values between the cohorts, further, inferential statistical tests were needed

to assess if the differences were statistically significant.

A multivariate analysis of variance (MANOVA) test was considered for initial
investigation but requires complete case analysis and was unsuitable because
of the proportion of missing data. A one-way between group analysis of
variance (ANOVA) was conducted with post-hoc Tukey test to establish
whether there were significant differences between the three groups as
described in Table 4.5. The non-parametric equivalent test, Kruskal Wallis is

described in appendix 4.3.
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Table 4.5 ANOVA comparison between all three cohorts of colonoscopists

KPI F Confidence ANOVA
intervals significance
(95% for Mean)
Procedure numbers 1.180 1.7-2.1 479
Completion rate 3.69 1.7-2.1 .073
PDR 33.02 45.9-54.16 <.001*
Comfort 7.73 1.1-1.6 <.001*
Withdrawal 14.85 1.1-1.6 <.001*
Sedation >70 2.95 1.6-2.0 .060
Sedation<70 2.82 1.6-2.0 .067
No sedation Not reported 1.4-1.8 Not reported

*Statistically significant result

ANOVA results for all three cohorts of colonoscopist for each key performance
indicator

ANOVA results comparing all three cohorts of colonoscopist, and procedure

type showed a statistically significant difference between groups in:

e Comfort scores
e \Withdrawal times

e Polyp detection rate

Results for all other KPI’s were not statistically significantly different.

Results of the Kruskal Wallis test (described in appendix 4.3) aligned with
comfort scores, withdrawal time and polyp detection rates being statistically

significantly different. The Kruskal Wallis test also identified sedation use

under the age of seventy as significant and the rate of procedures undertaken

without sedation as borderline statistically significant.
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Given the similarity in analysis of these results, the remainder of this section
will focus on the findings of parametric tests. It will go on to examine and
discus results of the ANOVA analysis for each of the KPIs found to have
statistically significant variation between groups in more detail and consider

results in relation to the JAG standards.

Comfort score

As described in the descriptive statistics section, comfort scores appear to be
outside what JAG would expect to see when considering the whole data set of
three cohorts. The JAG standard is that 10% or fewer patients should

experience significant or extreme discomfort at colonoscopy.

This study revealed that 19% of screening patients experienced moderate or
significant discomfort (rated 4 or 5 on the comfort scale) and 11% of non-
screening patients at procedures undertaken by Non-Screening
Colonoscopists. Only Screening Colonoscopists when considering their total
caseload were compliant with JAG standards as 8% of their patients experience

significant or severe discomfort.

ANOVA analysis determined statistically significant variation between groups
(p<.001). Tukey’s post hoc test demonstrated that the variation was significant
between Screening Colonoscopists performing screening colonoscopy and
Screening Colonoscopists performing their total caseload (p=.002) and also
between Screening Colonoscopists undertaking screening procedures
compared to Non-Screening Colonoscopists performing non-screening
colonoscopy (p=.030). There was no significant difference between Screening
Colonoscopists undertaking their total caseload and Non-Screening
Colonoscopists performing non-screening colonoscopy as illustrated in table

4.5.
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Withdrawal time

When considering the entire data set and all three cohorts, withdrawal time
exceeded the JAG and screening minimum standards of 6 and 7 minutes in
each cohort. Non-Screening Colonoscopists achieved the lowest mean score of
8.3 minutes but were still considerably better than the JAG minimum
standards. Although there was missing data for this KPl and the sample size
was small (n=39), Screening Colonoscopists appeared to perform differently
when undertaking screening procedures with a mean withdrawal time of 9.3
minutes compared to 15 minutes when considering data from their total

caseload.

ANOVA analysis revealed statistically significant variation between groups
(p=<.001). A post hoc Tukey test demonstrated significant variation between
Screening Colonoscopists undertaking screening procedures and Screening
Colonoscopists undertaking their total caseload and between Screening
Colonoscopists performing their total caseload and Non-Screening
Colonoscopists. There was no significant variation between Screening
Colonoscopists performing screening colonoscopy and Non-Screening

Colonoscopists, as shown in table 4.6.

Polyp detection rate

As described earlier, the polyp detection rate for Non-Screening
Colonoscopists was below the minimum standard expected by JAG at 32%.
Screening Colonoscopists performed better with detection rates of 52% when
considering their total caseload and 62% when undertaking screening
procedures as previously described. Polyp detection rates for Screening

Colonoscopists were much higher than for Non-Screening Colonoscopists and
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when considering their rates when undertaking screening procedures only

were nearly double that of the Non-Screening Colonoscopists.

ANOVA analysis revealed statistically significant variation between groups and

the post hoc Tukey test demonstrated that variation between each of the

groups was statistically significant as illustrated in table 4.6.

Table 4.6 Post hoc Tukey test results

Colonoscopist- total

procedures

Colonoscopist/procedure type Comfort Withdrawal time Polyp detection
scores rate
Sig. Sig.
Sig.
Screening Screening .002 <.001 .029
Colonoscopist- Colonoscopist- total
screening procedures | procedures
Non-Screening .030 .954 <.001
Colonoscopist- non-
screening procedures
Screening Screening .002 <.001 .029
Colonoscopist- total Colonoscopist-
procedures screening procedures
Non-Screening .703 .001 <.001
Colonoscopist- non-
screening procedures
Non-Screening Screening .030 .954 <.001
Colonoscopist- non- Colonoscopist-
screening procedures | screening procedures
Screening .703 .001 <.001
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Summary of ANOVA results for comparison of key performance indicators between
groups including all three cohorts of colonoscopist and procedure type

This section considered results of the one-way ANOVA (and Kruskal Wallis
tests) conducted to determine if KPI values varied significantly between the
three initial groups of colonoscopist and procedure type. Findings suggest
there was statistically significant variation between the groups for KPI’s

relating to comfort scores, withdrawal times and polyp detection rate.

These results provide a comparison of how KPI values vary for each
colonoscopist, considering their caseload and type of procedure. However,
whilst the findings were interesting, it was recognised that the three cohorts
were not entirely independent. As discussed in chapter 3, as it was not possible
to source data on Screening Colonoscopists undertaking non-screening
procedures in isolation, only as part of their full caseload, which contained
duplicate data on screening procedures, already provided by Bowel Screening

Wales.

Consequently, further analysis, beyond this initial inferential stage will focus on
answering the research questions by examining variation in KPIs between the

two independent groups of colonoscopist:
e Screening Colonoscopists undertaking screening procedures

e Non-Screening Colonoscopists undertaking non-screening procedures

Further inferential statistics on independent groups

Although the ANOVA analysis demonstrated statistically significant variation
between the three cohorts of colonoscopist and procedure type for some KPlIs,
further analysis is necessary with the independent groups only as described

earlier in order to answer the following research question:
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e |sthere a significant difference in specific key performance indicator

values between Screening and Non-Screening Colonoscopists?

The research question was considered, and appropriate statistical tests chosen
for analysis of the data. This section describes results of inferential statistical
tests used to answer the research question. An independent samples t-test
was used to assess each KPIl and identify whether there was statistically
significant variance between the two colonoscopist groups. Outcome of
Levene’s test for equality of variances was assessed and results reported
according to its significance as illustrated in Table 4.7. Given the slight
divergences when establishing normality of distribution of the data, the non-
parametric equivalent of the t-test, the Mann Whitney-U test, was also

conducted and reported in appendix 4.4.

Given the number of key performance indicators analysed (n=8) and to
minimise the risk of error, a Bonferroni correction was applied. Therefore, the
new significance level of p=.006 was employed to reduce the incidence of a
false positive result (Bland and Altman 1995) as shown in Table 4.7. A
Bonferroni correction with the same significance level was also applied to the

non- parametric equivalent Mann Whitney U test as described in appendix 4.4
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Table 4.7 t-test results following application of Levene’s test for equality of variances and Bonferroni correction

KPI t-test statistic t- test Confidence interval Bonferroni significance
significance 95% P=.006
Procedure numbers 2.85 .006 -1.37to-.226 Yes- borderline
Completion rate 2.47 .017 124 t0 1.25 No
PDR 9.53 .000 1.91to03.42 Yes
Comfort 2.57 .014 .167to 1.45 No
Withdrawal .159 .883 -.891to 1.197 No
Sedation >70 -.303 .764 -.657 to .494 No
Sedation<70 -2.41 .020 -1.318 to -.113 No
No sedation 2.98 .005 .327t0 1.84 Yes
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Considering results of the parametric t-test after applying the Bonferroni

correction, there was a borderline statistically significant difference between
the colonoscopists groups for procedure numbers. Variation between groups
for the rate of procedures undertaken without sedation and polyp detection

rate were clearly statistically significant.

Without the Bonferroni correction, when the significance level would be set to
p=.05, completion rate, comfort scores and sedation use in patients under the

age of 70 years would also have been significant.

However, there was some discrepancy between the parametric and the non-
parametric tests relating to the use of sedation following application of the
Bonferroni correction as described in appendix 4.5. Variation in sedation use in
younger people (aged <70 years) was statistically significant between the
groups and the rate of procedures undertaken without sedation was not
according to results of the Mann Whitney U test following Bonferroni

correction.

As data for sedation use in patients under the age of 70 years was non-
normally distributed, non-parametric tests are appropriate. This KPI should be

considered as having statistically significant variation between groups.

Data for the rate of procedures undertaken without sedation was partially
normally distributed, but only for Screening Colonoscopists undertaking their
total caseload when assessed by the Kolmogorov Smirnov test. Shapiro-Wilks
was of borderline significance and data relating to both other cohorts for this
KPI was normally distributed suggesting parametric tests would be

appropriate, and variation between groups considered statistically significant.

91



Significant results

This section will further explore KPI's with statistically significant variation

between the two independent groups of colonoscopist and procedure type
following analysis with the parametric independent samples t-test, the non-
parametric equivalent (Mann-Whitney U test) and application of Bonferroni

correction.

Procedure numbers

Procedure numbers were calculated as a total number with the mean for each
cohort established for comparison. There was no missing data for this KPI
(n=51). It was noted that the mean total number of procedures undertaken by
Screening Colonoscopists was comparable to the mean number of non-
screening procedures undertaken by Non-Screening Colonoscopists. However,
when comparing screening procedures only, undertaken by Screening
Colonoscopists to non-screening procedures undertaken by Non-Screening
Colonoscopists there was a statistically significant difference in procedures

numbers undertaken.

Screening Colonoscopists undertaking only screening colonoscopies performed
significantly less procedures (mean=152.93, sd=95.52) than Non-Screening
Colonoscopists (mean=249.95, sd=149.35). The magnitude of difference was
significant (p=.006) with 95% confidence interval [-1.37 to - .226].

This was to be expected as screening procedures only account for 8-10% of
total colonoscopy activity (BSW 2018) in units across Wales and this is a similar

picture across England (Logan 2012).
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Polyp detection rate

Polyp detection rate was well documented with no missing data across either
cohort (n=73). The proportion of procedures undertaken where one or more
polyps had been detected was captured for individual colonoscopists and
mean scores were considered in cohorts as described above to identify

statistically significant variation between the two independent groups.

Screening Colonoscopists undertaking only screening procedures detected
significantly more polyps (mean=61.63, sd=10.40) than Non-Screening
Colonoscopists (mean=32.17, sd= 11.79). The extent of difference was

significant (p<.001) with 95% confidence interval [1.91 to 3.42].

Polyp detection rate is a significant determinant of quality. Higher polyp
detection rates are associated with reduced risk of interval cancer or missed
lesions (Corley et al.2014). As discussed in chapter 2, these findings support
evidence in the literature where Screening Colonoscopists have been found to

detect more polyps than Non-Screening Colonoscopists (Adler 2013).

Rate of procedures undertaken without sedation

The rate of procedures undertaken without sedation was recorded for
individual colonoscopists and means were considered for each of the
previously described independent cohorts. Although there were some missing
data for this KPI (n=34), results indicated a statistically significant difference in

the rate at which procedures were undertaken without sedation (p=.005).

Screening Colonoscopists undertook significantly more screening procedures
without sedation (mean=35.39 sd=13.89) than non-Screening Colonoscopists

perform unsedated non-screening procedures (mean=19.66, sd=15.99).
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Whilst this is not considered to be a KPI in its own right, as discussed in chapter
2, the JAG recommends collection of data on the rates of procedures
undertaken without sedation to assist with interpretation of other KPI’s such
as comfort scores. There is evidence to link sedation use with complications
(Zhao et al.2020) and it could therefore be considered a good thing to use less

sedation.

Although there is discrepancy in the literature about the effect of sedation on
comfort scores, it is possible that procedures may be more comfortable if
sedation is used. The comfort scores in this sample of colonoscopists from
health boards in Wales, although not statistically significantly different
between groups are higher than the JAG standards indicating patients

experience more discomfort at colonoscopy than they should.

Sedation use in patients under the age of 70 years

Sedation use in patients under the age of 70 years was fairly well documented
with some missing data (9.6% missing) across the cohorts (n=66). The amount
of sedation used in this age range of people (although screening patients are
by default aged between 60 and 74 years and not broken down into age bands)

varied between 1mg and 2.7mgs of Midazolam.

Screening Colonoscopists undertaking only screening procedures used the less
sedation (mean=1.87mgs, sd=.319), than Non- Screening Colonoscopists
(mean=2.05mgs, sd=.328). The extent of difference when analysed with the
Mann-Whitney U test was significant (p=.001) with 95% confidence interval
[1.91 to 3.42].

Benefits and risks of sedation use have been documented (Zhao 2020; Baudet

2019), but as with any drug, and in line with pharmaceutical principles, the
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minimum needed to achieve its desired effect should be administered (Holford
2018). Although there is statistically significant variation between groups in the
amount of sedation used, all groups use less than the maximum dose

recommended by JAG.

Summary of findings of inferential statistics on individual Colonoscopists KPI’s

To summarise, this chapter described data collected for the quantitative phase
of this study relating to individual colonoscopists key performance indicators in

order to answer the research question:

e Is there a significant difference in specific key performance indicator

values between screening and non-screening Colonoscopists?

Demographic data relating to the sample were initially presented followed by
descriptive statistics and results of initial inferential statistical tests undertaken
on the three cohorts of colonoscopist and procedure type (Screening
Colonoscopists undertaking screening procedures, Screening Colonoscopists
undertaking their total caseload and Non-Screening Colonoscopists

undertaking non-screening colonoscopy).

Results of further inferential statistical tests were then presented to assess
variation and significance of difference between the two independent cohorts
of colonoscopist and procedure type (Screening Colonoscopists undertaking
screening procedures and Non-Screening Colonoscopists undertaking non-

screening colonoscopy).

Statistically significant variation between the two independent groups was

identified in relation to four of the KPI’s:

e Procedure numbers
e Unsedated procedure rate
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e Sedation use in patients under 70 years of age

e Polyp detection rate.
Procedure numbers can be explained by the relatively low concentration of
screening colonoscopies undertaken in Wales compared to non-screening
colonoscopy. Screening Colonoscopy accounts of around 10% of colonoscopy
activity across Wales (as it does elsewhere in the UK) and when considering
their total caseload, Screening Colonoscopists actually perform slightly less
than the Non-Screening Colonoscopists, although this difference is not

significant as discussed earlier.

The rate at which procedures are undertaken without sedation was not
collected by all units (n=34). The JAG does not count the unsedated procedure
rate as a KPIl in its own right but suggest collection to assist with interpretation
of other KPI results such as comfort scores. Screening Colonoscopists
undertook significantly more screening procedures without sedation than Non-
Screening Colonoscopists. There is evidence to suggest that colonoscopists
who use less sedation have better techniques (Rodney et al.1993), although
there is also discrepancy in the literature with Khan et al. (2020) stating that
sedation is necessary to ensure compliance with completion rates and

adenoma detection rate targets.

When sedation is used pharmaceutical principles suggest the minimum dose
should be used to induce the desired effect and the BSG guidance suggests
that no more than 5mgs of Midazolam should be given and less in older
patients. Although there was a statistically significant variation detected
between the two independent cohorts (with Screening Colonoscopists using

less sedation) when analysed with Mann-Whitney U test, both cohorts of
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colonoscopists used sedation doses within the standard quoted for national

guidance with a range of between 1mg and 2.7mgs.

The most significant and important finding of the quantitative aspect of this
study was a clear, statistically significant difference in polyp detection rates
between Screening Colonoscopists undertaking screening procedures and Non-

Screening Colonoscopists undertaking non-screening procedures.

Screening Colonoscopists detected at least one polyp at 62% of their
procedures, almost twice as often as Non-Screening Colonoscopists who

detected a polyp at 32% of procedures they performed.

Although other factors such as service model and pre assessment may
contribute to these findings, polyp detection rate is a significant marker of the
quality of colonoscopy (Corley et al.2014). These findings support published
literature and demonstrate an increase in quality of screening colonoscopy

compared to non-screening colonoscopy in relation to polyp detection.
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5 Results: Understanding variance in productivity markers between
screening and non-screening colonoscopy services

Introduction

The aim of this chapter is to explore variance in productivity key performance
indicators (KPI’s) between screening and non-screening colonoscopy services.

It will answer the following research question:

e |sthere a difference in productivity between screening and non-

screening colonoscopy services?

Building on the previous chapter relating to individual colonoscopists
performance data, this chapter will outline the data available from
colonoscopy units to answer the research question relating to productivity. It
will move on to describe descriptive and inferential statistical tests undertaken
to establish significance of variation in productivity KPIs between the screening

and non-screening colonoscopy services.

Productivity

To achieve Joint Advisory Group on Gastrointestinal Endoscopy (JAG)
accreditation, endoscopy units are expected to collect and analyse productivity
data and demonstrate measures taken to improve results. These include list
utilisation, start and finish time audits and data on the rate of patients who do

not attend (DNA) their appointments.

Data was requested for planned and actual procedure numbers, cancellations,
DNAs and the rate and reason for repeat procedures from all health boards in

Wales and from Bowel Screening Wales.
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Study sample

Health boards

As described in chapter 3, there are 19 endoscopy units in Wales across the
seven health boards. Lead Colonoscopists in each health board agreed to
participate in this study by providing productivity KPI data relating to

endoscopy units.

Data access

Although all health boards were happy to participate, limited electronic and

easily accessible information was available as illustrated in Table 5.1.

The data items requested were considered the minimum that should be
available to support effective management of unit productivity in line with the
JAG (2016) requirements. However, much of this data was unavailable
electronically and only information on the rate of unattended appointments,
where patients did not attend (DNA rates) was routinely collected by all health

boards and Bowel Screening Wales (BSW).

Some very limited data on planned and delivered lists were available in one
health board, but it was not possible to distinguish between screening and
non-screening cases. BSW collect this data for screening lists delivered in all
health boards, but the lack of comparable information from health boards on
non-screening lists made it impossible to compare between the two services

for this KPI.

No other data relating to the productivity KPIls were available for inclusion in

this study.
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Table 5.1 Availability of unit productivity data within each health board in

Wales
University health board Did not Cancellation Actual vs Rate and reason of
attend planned repeat procedure
procedures

Aneurin Bevan v X X X

Betsi Cadwaladr U X X X

Cardiff and Vale U X X X

Cwm Taf Morgannwg v X X X

Hywel Dda v v v X

Swansea Bay v X X X

Powys Teaching v X X X

BSW v X v X

Sample Size N=7 N=1 N=2 N=0

The data requested was largely unavailable electronically as previously
described. Some health board representatives said they audit productivity
occasionally, but this was a manual exercise and not consistently undertaken.
One example given of a manual audit when nursing staff log start and finish
times for colonoscopy lists to ascertain late starts and early finishes as a way of

improving timeliness and productivity.

Some Lead Colonoscopists said they could access some of the data requested,
but it would take many hours of manual work trawling through different

systems and documentation which they did not have time to support.

Bowel Screening Wales were able to supply data on DNAs for screening
colonoscopy appointments between 2019 and 2020, which was broken down
by health board. This data was also available for the non-screening

colonoscopy service in each of the health boards in Wales.
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Bowel Screening Wales were also able to supply data on the number of
planned screening procedures and of screening procedures that were attended
for the complete calendar year of 2019-2020. However, comparator data was
limited as although this data was available for non-screening procedures in
Hywel Dda University Health Board it was not collected by any other health
board. Also, the data Hywel Dda University Health Board supplied on planned
and delivered procedures was for total procedure numbers undertaken in their

units and included screening colonoscopy so was not an independent sample.

No information was available from any health board or BSW for productivity
KPIs from an earlier time point, and no other data related to productivity was

available at all.

Descriptive Statistics

This section describes the productivity KPI data available for analysis and
compares it to JAG standards. Information on DNA rates to support analysis of
variation between groups (screening colonoscopy services and non-screening

colonoscopy services) will be described including mean, median and range.

In addition, rates of planned and delivered screening colonoscopy procedures
were compared between the screening service in each health board (provided
by BSW) and the total service (including screening and non-screening) in Hywel
Dda University Health Board, as although not an independent sample, and very
small in size, this was the only data available to include non-screening rates of

delivered procedures in Wales.

Did not attend (DNA)

To ascertain if there is a difference in productivity between screening and non-
screening colonoscopy services, DNA rates for each health board and for each
type of service (screening and non-screening) were considered.
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Considering the total data set including all health boards and BSW, the mean
percentage rate for patients not attending their planed colonoscopy
appointments (DNA) is 4.8%. Breaking this data down into individual service
cohorts, the rates are median 1.26% (mean= 2.19%) of DNAs for the screening
service and a median of 7.3% (mean= 7.42%) for the non-screening service as
described in table 6.2. Both services are within the national standard of 10%

set by the JAG.

Table 5.2 Rates of patients not attending for colonoscopy appointments in

screening and non-screening services.

University health board DNA % DNA %
screening non-screening
Aneurin Bevan 0.75 2.97
Betsi Cadwaladr 1.26 7.30
Cardiff and Vale 9.82 8.50
Cwm Taf Morgannwg 1.43 2.80
Hywel Dda 0.20 13.62
Swansea Bay 0.00 4.00
Powys Teaching Health Board 1.89 12.76
Range 0-9.82 2.80-13.62
Mean 2.19 7.42
Median 1.26 7.3

Planned and actual procedures

Colonoscopy lists can be cancelled by the service for many internal reasons
including managerial changes, lack of staff or equipment. The actual versus
planned procedure rate gives an overall understanding of the utilisation of lists
and some indication of productivity. BSW collect data on planned and
delivered lists and achieved a 93% delivery rate for 2019/20 as described in
table 6.3.
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As described earlier in this chapter, comparable data was not available for
Health boards, although Hywel Dda University Health board were able to
supply data on total planned and delivered procedures, which included

screening and non-screening and gave an overarching delivery rate of 69.3%.

Table 5.3 Rates of planned versus delivered colonoscopy lists in screening

and non-screening services.

University health board % Booked screening % Booked total procedures
procedures attended attended
Aneurin Bevan 93.8 Not available
Betsi Cadwaladr 93.4 Not available
Cardiff and Vale 94.2 Not available
Cwm Taf Morgannwg 96.8 Not available
Hywel Dda 96.3 69.3
Swansea Bay 86.0 Not available
Powys Teaching Health Board 90.8 Not available
Range 86.0-96.8 NA
Mean 93.04 NA

Distribution of data

Although the size of the data set was very small, Kolmogorov Smirnov and
Shapiro- Wilks tests revealed normally distributed data for DNA rates in the
screening service, but non-normally distributed DNA data for the non-

screening service as described in appendix 5.1.

As there was no clarity on normality of distribution for the entire sample, non-
parametric tests were selected to use on DNA data only. Further analysis of the
KPI relating to planned and actual procedures was not possible because of the

reported data quality issues.
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Summary of descriptive statistics for KPI data

In summary, descriptive inspection of the small data set available for
productivity KPIs revealed that, there appears to be differences in DNA rates
between screening and non-screening services with more patients failing to

attend non-screening appointments.

There may also be a difference in the proportion of procedures delivered from
those booked between the groups based on the data from one Health Board.
Although it appears that more booked screening procedures are delivered than
non-screening, it is very difficult to draw conclusions from this data as cohorts

are not independent and data comes from only one Health Board.

The next section will focus on inferential statistics examining DNA rates only
and aims to establish if the observed difference in DNA rates between

colonoscopy services is statistically significant.

Inferential statistics

To answer the research question and ascertain if there was a statistically
significant difference in productivity KPIs between screening and non-
screening colonoscopy services, inferential statistical tests were used on
median DNA rates obtained from health board leads. Although descriptive
statistics had identified a difference in DNA rates between the cohorts, further,
inferential statistical tests were needed to assess the statistical significance of

this difference.

The Mann Whitney U test was conducted to establish variance between DNA
rates in the screening and non-screening services as this does not require
normally distributed data and is able to accommodate small data sets. Results

identified a statistically significant variation between the groups (u=5.000 and
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p=.037.) with DNA rates being higher in the screening colonoscopy service

meaning that more patients fail to attend.

Summary of findings of inferential statistics on productivity key performance
indicators

To summarise, this chapter described data collected for the quantitative phase
of this study relating to productivity key performance indicators (KPls) for

colonoscopy services in Wales in order to answer the research question:

e s there a difference in productivity between screening and non-

screening colonoscopy services?

Demographic data on the sample was presented followed by descriptive
statistics and inferential statistical test results to assess variation and statistical
significance of differences between the screening and non-screening

colonoscopy services in relation to productivity KPIs.

The most important discovery was the lack of available data to completely
answer the research questions. Productivity data was limited to the rate of
patients who did not attend their colonoscopy appointment (DNA) and
minimal information from BSW and one health board about planned and

delivered activity.

However, from the information available it was possible to determine that
there was a statistically significant difference in DNA rates between the
screening and non-screening services. Screening patients are significantly less
likely to fail to attend a colonoscopy appointment than patients of the non-
screening service (2.19% screening DNA rate compared to 7.42% non-

screening DNA rate).
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There are many potential reasons for this described in the literature including
poor scheduling (Denberg et al. 2005). Improved rates for the screening service
may be due to better preparation and Pre-assessment of screening patients

(Shenbagaraj et al. 2019) and improved communication (Seoane et al.2020).

Although both services were within the national expected standard set by the
JAG of 10%, with increasing pressures for reducing waiting times for

colonoscopy this needs to be addressed (Shenbagaraj et al. 2019).

Inferential analysis was not possible because of a lack of independent data, but
there appears to be a difference in the rate of planned versus delivered
procedures between the two services. The screening service delivered 93.5%
of procedures planned between 2019 and 2020 and the total service including
screening and non-screening procedures in one health board 69.3%, although
this must be interpreted with caution. This finding is merely observational and
descriptive as these are not independent samples and numbers were too low

to statistically analyse.

Insufficient quantitative data were available to fully answer the research

guestions relating to productivity and further research is necessary.
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6 Results: understanding variance in perceptions of the screening and
non-screening colonoscopy services and of the Screening
Colonoscopist accreditation process

Introduction

The aim of this chapter is to explore perceptions of the screening and non-
screening colonoscopy services and the Screening Colonoscopist accreditation
process amongst professionals working within endoscopy services in Wales.

This will include:

e Screening Colonoscopists

e Non-Screening Colonoscopists

e Endoscopy Unit Managers

e Specialist Screening Practitioners.

Information gained will contribute to understanding the following research

questions:

e Isthere a perceived difference in quality between screening and non-

screening colonoscopy services in Wales?

e |Isthere a perceived difference in productivity between the screening

and non-screening colonoscopy services in Wales?

e How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?

This chapter will begin by outlining responses to generic topics discussed at
semi structured interviews conducted with professionals working within
endoscopy units in Wales over a 3-month period in 2021/22. Interviews were

undertaken after quantitative data from work package 1 had been interpreted
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with the qualitative phase building on findings from the quantitative phase of

this study.

Qualitative data will be presented in response to the research questions and
contextualised from the perspective of critical realism and thematic analysis as

described by Bhaskar (2008) and Braun and Clark (2006).

The chapter will explore participants views on variation of quality and
productivity between the screening and non-screening colonoscopy services
and perceptions of the Screening Colonoscopist assessment and process. It will
investigate emerging themes and help to contextualise findings of the

guantitative phase of this study.

Study Sample

Twenty-six interviews were undertaken in total comprising of 10 Screening
Colonoscopists, 10 Non-Screening Colonoscopists, 3 Specialist Screening
Practitioners (SSP) and 3 Endoscopy Unit Managers as described in table 7.1.
Colonoscopists from all health boards in Wales participated and one
Endoscopy Unit Manager and Specialist Screening Practitioner from each

region.
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Table 6.1. Interview participants and representative health boards

University Screening Non-Screening Specialist Screening Endoscopy Unit
Health Board Colonoscopists Colonoscopists Practitioner Manager
and Region
Southeast Wales
Aneurin Bevan 1 1 0 1
Cardiff and 2 2 1 0
Vale
Cwm Taf 2 2 0 0
Morgannwg
Powys 1 1 0 0
Teaching
Health Board
Southwest Wales
Hywel Dda 1 2 1 1
Swansea Bay 1 1 0 0
North Wales
Betsi 2 1 1 1
Cadwaladr
Total 10 10 3 3

Semi structured interview questions

A pre-determined and non-prescriptive topic guide was developed (appendix

6.1), with the flexibility to explore emerging themes and topics of interest as

the interviews progressed. Following a literature review and consideration of

the quantitative data, interview topics were identified, and loose questions

formed to guide participants to offer their perspectives on the topics of

interest. After the initial piloting and amendment of the interview guide

further revisions were made after interviews to follow up on emergent themes

at subsequent interviews.
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The interview guide comprised of the following themes: quality and
productivity of screening and non-screening colonoscopy services and

acceptability of the Screening Colonoscopist assessment process.

Semi structured interviews allowed collection of open-ended data to explore
professionals’ perspectives and to attempt to understand the world from the
interviewee’s perspective. As described by DeJonckheere and Vaughn (2019),
semi structured interviews require a relational focus with active engagement
and practice. Participants were put at ease initially and asked broad general
questions at first to explore their views, before moving on to probe into the

specific areas of interest.

Data analysis

Considering notes taken at interview and transcripts detailing responses to
questions and further discussion, data generated were analysed initially by
breaking information down into themes and then manually coding as

described by Braun and Clark (2006). This involved repeated reading of the

transcripts, whilst actively suppressing any presumptions about the data.

Codes were organised into overarching themes and sub-themes and data
extracts reviewed and allocated into coherent sections, ensuring
representation of complete dataset. This was an iterative process and
alterations were made accordingly (Braun & Clarke, 2006), before defining the

themes.

Themes

Whilst exploring the main topics of quality and productivity relating to
colonoscopy services and acceptability of the Screening Colonoscopist

accreditation process, themes emerged as outlined in table 6.2
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Table 6.2 topics and emergent themes following semi-structured interviews

Quality Productivity
Elite colonoscopists Patients that fail to attend (DNA)
Preparation Repeat procedures
Quality assurance Cancelled or incomplete procedures
Service Structure Accreditation
Scheduling and list size Importance
Service pressure Preparation for assessment
Pre assessment and follow up Barriers to application
Quality

What was clear from talking to participants was that all Screening
Colonoscopists felt that there was a significant difference in quality between
the screening and non-screening colonoscopy services with screening being
higher quality. When asked what they thought about quality of colonoscopy
services and if they felt there was a difference between the screening and non-

screening colonoscopy service, one Screening Colonoscopist said:

“I regret to say that there is a big difference in quality between the two
services and we can prove that because | look at KPI data for all our
colonoscopists every 6 months. It is quite obvious....all the quality indicators

are better for the screeners ...”

This view was echoed by all other Screening Colonoscopists with another

saying:

“Yeah, I think there is a significant difference............ . the quality of the
screening service is much better and more consistent......... . there’s also more

”

awareness of everything and more evaluation.........

Most Non-Screening Colonoscopists (all, except one) were equally adamant
that the quality of the screening colonoscopy service was better, and one said:
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“Yes, in my mind there is no doubt, screening is a better-quality
service.... patients on a screening list have more attention...and there’s much

more scrutiny of the screening service.......

Although discussions were overwhelmingly in favour of the screening service
being of higher quality than the non-screening service, one Non-Screening

Colonoscopist felt that:

“The two (services) are too different to compare.... the main difference
is the volume of work....and the difference in the amount of therapy you
come across ............ Non-Screening Colonoscopists rule out disease whereas
Screening Colonoscopists remove polyps and prevent it...they are two very

different things...”.

Although the Specialist Screening Practitioners (SSP) interviewed work solely
on the screening colonoscopy service, they had perceptions of the non-
screening service from working alongside colleagues who covered both
screening and non-screening colonoscopy services. These perceptions were
clearly aligned to other interviewees, feeling that the screening service was of
better quality than the non-screening colonoscopy service. One Specialist

Screening Practitioner said:

“l only work in the screening service, but the endoscopy unit staff
highlighted to me at the beginning of the screening programme that bowel
screening is gold standard. | didn’t know any difference, but the unit staff tell
me there’s a great deal of difference and screening is much better with
tighter protocols and the patients are better prepared.... a better service

altogether, I think...”
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Unit managers have a strategic view across both services and are responsible
for operational management of the entire endoscopy unit where screening and
non-screening colonoscopy takes place. All three unit managers interviewed
felt that the screening service was better quality than the non-screening

service. One unit manager said:

“Yes, yes, there is a big difference. | feel it starts in the preparation of
the patient.... Bowel screening has always been the gold standard and we’re
trying to follow that.... it’s a double standard, a standard that the non-
screening service should look to strive towards, but in the current climate it’s

a pipedream...”

All apart from one interviewee felt that the screening colonoscopy service was
“gold standard”, and of better quality than the non-screening colonoscopy
service. Many commented that there was a “two tier” service and that the
non-screening colonoscopy service should be improved to align with the

screening service.

The main reasons given for perceived improved quality of the screening

programme were:
e More experienced and higher standard colonoscopists
e Better preparation of patients
e Better quality assurance processes

Each of these sub- themes of quality will be explored in the following section.

Elite colonoscopists

Bowel Screening Colonoscopists are seen as the “elite” amongst colonoscopists

according to all Screening Colonoscopists interviewed, half of the Non-
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Screening Colonoscopists interviewed and all participant SSPs and Unit

Managers.
One Specialist Screening Practitioner said:

“There’s more confidence in Screening Colonoscopists you know....

they’re the top dog kind of thing, you know you’re working with the

One Non-Screening Colonoscopist commented that:

“The entry point to become a Screening Colonoscopist is different to
the entry point for Non-Screening Colonoscopists and by and large you will
find the most experienced and capable colonoscopists do screening.......... they

are sort of “Head of Department” if you like....”
Another shared that view and said:

“As a Non-Screening Colonoscopist there’s definitely that feeling that
Screening Colonoscopists are sort of top of their game, sort of elites...my
perception is that they probably do better quality procedures than the Non-

Screening Colonoscopists...”

Although one Non-screening Colonoscopist felt that Screening Colonoscopists

were not intrinsically better and said:

“We need to be careful about making assumptions about quality based
on whether or not a colonoscopist has put themselves through an
assessment. It’s a voluntary process and Screening Colonoscopists are a self-

selected bunch of people.”
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However, all Screening Colonoscopists interviewed, and most other
interviewees felt that performance of Screening Colonoscopists was better

than Non-Screening Colonoscopists. One Screening Colonoscopist said:

“l attend MDT (multi-disciplinary team) meetings here, | mean, we
come across procedures done by Screening Colonoscopists and Non-Screening
Colonoscopists, and there’s always a difference. Completion rates for the
Screening Colonoscopists are always above 90% and for the Non-Screening

Colonoscopists, they’re not- that’s the first thing.............

There seemed to be a widely held belief by all groups of staff interviewed that
Screening Colonoscopists do more procedures than Non-Screening
Colonoscopists and it was felt that this may account for their improved

performance and quality. One Screening Colonoscopist said:

“Of course, the screeners do more colonoscopy and that is part of
it...they’re better because they do more.... we have some colonoscopists
working in the non-screening service here doing less than 50 a year...they

shouldn’t be doing colonoscopy...”

One Non-Screening Colonoscopist added to this, by commenting that they felt

Screening Colonoscopists probably improve their skills by continuing to screen:

“My assumption is that people who do bowel cancer screening are
probably doing a lot more colonoscopy than people who aren’t, and I think
that probably means that even if they aren’t better colonoscopists at the time
of entry into the programme, they probably become better by virtue of the
fact they are doing more...although it has to be said that they are pretty good

colonoscopists in the first place to get into screening.”

A comment made by one Screening Colonoscopist supported this as they said:
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“In the years that | have been a screener my skills have improved
massively.... I’'m a different colonoscopist now...before I started screening, |
was a fairly basic colonoscopist, | hadn’t done much therapeutic work, | was
probably fairly ropey, but every screening list you find pathology and you get
lots of practise removing it.... It’s really benefitted me, I’'m really so much

better than | was”.

Although most participants felt that Screening Colonoscopists were more
accomplished colonoscopists, it was also acknowledged by some (mainly Non-
Screening Colonoscopists) that there were Non-Screening Colonoscopists of
comparable skill to Screening Colonoscopists who are not accredited to
undertake bowel screening procedures for various reasons including the lack of

time in their job plans.
One Non-Screening Colonoscopist stated that:

“] think there are some good high-quality people who have chosen not
to do screening.... some people who don’t do screening colonoscopy are more

than capable of it in terms of quality...”
Another Non-Screening Colonoscopist stated that:

“There are plenty of very competent and very skilled colonoscopists in

the non-screening group”

It seemed most interviewees were of the impression that whilst Screening
Colonoscopists perform to a consistently high standard, there was significant
variation in quality amongst Non-Screening Colonoscopists. One Non-Screening

Colonoscopist said:
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“So, as a group, of Non-Screening Colonoscopists, there are some that
are just as good as Screening Colonoscopists, or nearly as good, but there are

also those who are quite a way below their standard too...”
One of the Specialist Screening Practitioners went further to say:

“I think you’re lucky if you land a particular consultant for the
symptomatic (non-screening) service......it’s lucky if they land a Screening
Colonoscopist on a non-screening list, they will be sure of a good quality
colonoscopy and that’s not always the case on a non-screening colonoscopy

list...”.

Screening Colonoscopists also appeared to be aware of greater variation in
quality amongst Non-Screening Colonoscopists which concerned them, and

one said:

“it’s worrying, there are some colonoscopists working in the non-
screening programme who really shouldn’t be doing colonoscopy at all, their
numbers are really low and their KPI data is poor, but there’s pressure to

keep activity levels up to manage waiting times...”.

Preparation

The quality of pre-procedure assessment and preparation for screening
patients was considered to be far superior to the non- screening colonoscopy
service by all interview participants. One Unit Manager said that pre
assessment was one of the main reasons the screening service was seen as

Gold Standard and:

“Obviously, the time they (Specialist Screening Practitioners who
undertake pre procedure assessment on screening patients) get with the

patients is, you know, phenomenal......not an option at all for the non-
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screening service. So, they (screening patients) are prepared better because
they’ve had more time, more energy sort of put into getting them to the
procedure, the best prep, stopping medication if required .... It’s a big

difference from the non-screening service.”

All interview participants felt that patients arriving for screening colonoscopy
were better prepared than those attending for non-screening procedures, and
this seemed to be very important. One Non-Screening Colonoscopist stated

that:

“Good preparation is equally as important as the procedure itself. If the
patients not prepared, your colonoscopy isn’t going to be as good. Specialist
Screening Practitioners make a massive difference to the quality of the
procedure...both in terms of information, which reduces anxiety and better

adherence to bowel cleansing medications”.

Pre-procedure assessment by Specialist Screening Practitioners was cited as
the reason for optimal preparation of screening patients by all interview
participants. During the hour-long Pre-assessment appointment patients are
told about bowel preparation medication and any necessary changes to their

own regular medication.

The relationship they build with the Specialist Screening Practitioners and the
information they gain at the pre assessment appointment results in far fewer
patients failing to arrive for their appointments according to most

interviewees. One Unit Manager said:

“There’s a very marked difference...screening have a really robust pre
assessment which gives patients more information....... they’ve talked

through everything and knew exactly what’s happening...I think patients
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appreciate the one-to-one information rather than just getting a leaflet in the
post......there’s practically no DNAs on a screening list unless it’s an absolute

emergency and it’s a big problem with the non-screening service”.

Also, fewer screening procedures are cancelled because patients have failed to
stop their regular contraindicated medications such as anti-coagulants or not
taken the bowel cleansing medication properly according to many participants.

One Non-Screening Colonoscopist said:

I’d say the biggest difference is the preparation, the quality of prep on
a screening list is great.... We often have patients turning up having taken
only half their bowel preparation medication, or not having stopped their
anti-coagulants on a non-screening list and we can’t complete the procedure.
This doesn’t happen on a screening list as the SSPs go through everything
with them beforehand...Everyone who comes in for bowel screening knows
why they are there, they’re ready and they expect it.... you know this is a

massive difference to the non-screening service.

The rate of complete colonoscopy procedures on the screening service is
higher than the non-screening service according to many interviewees. One

Screening Colonoscopist said:

“We often have to stop procedures on the non-screening service
because patients are too uncomfortable. This doesn’t happen on a screening
list, and we hardly use any sedation with them.... It’s just that screening
patients are better prepared, they know what to expect and that it is going to
be uncomfortable. Patients on the non-screening service... don’t know what
to expect, it’s kind of hearsay, they’ve had a chat with friends and families
about these procedures and they have no inkling about how uncomfortable

or painful it can be ...”.
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They went on to say:

“Procedures are often incomplete on the non-screening service because
of non-compliance with the prep (bowel cleansing medication) and we have to
bring them back for another procedure. They may be on codeine (a painkiller
that causes constipation) or just not drunk enough water or completed the
course of prep, but whatever we often fail to complete a non-screening

colonoscopy, and this very rarely happens on a screening list...”.

However, although the benefits of a “screening style” pre assessment process
appear clear, there are other factors to consider. Participants of the screening
service are by default aged between 60 and 74 years of age and will have
passed an assessment of fitness for colonoscopy prior to the procedure. Non-
screening patients can be any age and are often frailer than those of the
screening service and potentially less likely to be fully compliant with bowel
preparation medication according to a few interviewees. One Screening

Colonoscopist said:

“So, if you think about it the people coming through the screening
programme are in the best possible age range to scope.... they’re around 60-
74 years old, worldly wise, but not too infirm type group of people. They are
much better than the young people who are sometimes more histrionic and
the older ones who are co morbid so they’re a different group to those

coming through the non-screening service....”.

Many non-screening services have now introduced pre assessment, but this is
apparently not as robust as the screening process according to some
participants and there appears to be variation across Wales. Most non-

screening colonoscopy services do not pre assess all patients routinely but
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apparently prioritise those known to have pre-existing medical conditions or

complications.

The attention and individualised care screening patients receive was seen as
contentious by some interviewees who commented that it was inequitable as
patients of the non-screening service received a lesser quality service. One Unit

Manager stated that:

“It’s a double standard in a way.....patients with symptoms (on non-
screening service) could have pathology and need more time spending with
them before and after the procedure to explain things and what could be
found, but they don’t get it......... There is a feeling from some of my colleagues
that screening has introduced a two tier service and everyone should be given
the same standard of care......... it’s not fair that screening is prioritised in the

”

unit....... .

Quality assurance

There also appears to be widespread belief that the quality assurance
processes in place for the screening programme are more rigorous than the
non-screening service with ongoing robust assessment of Key Performance

Indicator (KPI) data. One Screening Colonoscopist said:

“Well, it’s like chalk and cheese isn’t it............ I’m the lead colonoscopist
in my health board and | am trying to give colonoscopists (on the non-
screening service) their KPI data regularly now, I started in January this year
and I’'m flagging where there is poor performance and giving them tips on
how to improve. It’s difficult though, it hasn’t happened before and | don’t
think anyone had any idea we had KPIs, especially the surgeons, who don’t
seem interested. The screening service is a complete contrast, they are very

strict and rigid with the way they manage performance. I’'m quite
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comfortable with that now, but it was very intimidating when I first

started...”.

This view of significant difference in quality assurance measures is shared by

many interviewees with one Non-Screening Colonoscopist saying:

“We do have our KPIs looked at here, and there’s this user meeting
where results are supposed to be discussed, but it doesn’t always
happen............. The screening service is uniform across Wales, but there’s
variation with the non-screening service. There is some sort of quality control
here (on non-screening service), but it’s not as robust as screening and its

variable...”

Quality assurance processes on the non-screening service were said to be
informal, sporadic and variable by some interviewees. One Non-Screening

Colonoscopist said:

“l do look up my own KPI data when | can, but | know my colleagues
don’t.... | think the lead colonoscopist for the health board looks at them
sometimes too, but | think its variable, I've never heard from them, | don’t
think it’s a regular thing, quite informal...I've heard the screening programme

is much stricter”.
One Screening Colonoscopist compared the two services and said:

“In the non-screening service QA is supposed to be six monthly via the
Endoscopy User Group, the chair basically looks at your KPI data and sends
an anonymised report to you asking you to reflect on the data, but it’s a very
informal thing, nobody is penalised for it, you know, it’s pretty much

like....just improve on it and you know some people will and some people
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won’t. The bowel screening data is much more detailed and regular, it’s

managed properly”.

Although it was said by most interviewed that the quality assurance processes
for the screening service were better than the non-screening service, there
was a negative connotation to views expressed by some Non-Screening
Colonoscopists with terms such as “rigid”, “severe” and “heavily scrutinised”
being used to describe the process of reviewing KPI data for the screening

service. One Non-Screening Colonoscopist said:

“Yes, there is a big difference (in quality assurance) .... | think the
scrutiny in the bowel screening programme is much much more, much more
severe, higher, compared to the symptomatic (non-screening) service, yes

definitely....”.

Screening Colonoscopists appeared to view the quality assurance processes of
the screening service as robust, but positive. Many of them commented that it
was helpful to get their data and see how they were performing. One

Screening Colonoscopist said:

“We get our own data, but you can also see how you compare to
others. The whole process is supportive and constructive feedback is given if
its needed, it’s very significantly different, better than the non-screening

service”.
Another went on to say:

“That’s one of the attractions of screening, it is quite hard, and it puts a
little pressure on you as well as things are being highly monitored and
audited, but it is also quite satisfying to be provided with that data, it keeps

us on our toes”.
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One Screening Colonoscopist commented about their own behaviour being

different when working between the services saying:

“You are more careful with everything on a screening list because you
know everything is being looked at, polyp detection rate, withdrawal and
everything, there’s no question, because you’re aware all the KPIs are looked
at properly. They are looked at on the non-screening service, but not as often

and nothing ever happens with them”.

Another Screening Colonoscopist commented that the robust manner in which
the screening service manages quality assurance is part of the reason why the

screening service is considered to be better quality and said:

“It may have something to do with the Hawthorne effect as we know

we are being watched?”

To summarise, the majority (all apart from 1) of those interviewed felt that the
quality of the screening service was far better than the non-screening service
with the screening service being seen as “Gold Standard”. Reasons given for
this view include more experienced “elite” colonoscopists, better preparation

and improved quality assurance processes.

Colonoscopists in the screening service were generally seen as “top of their
game” and the heads of department, although some interviewees
acknowledged that there were also some good colonoscopists working in the
non-screening programme. Screening Colonoscopists were seen to be
operating with consistently high quality, whilst quality amongst Non-Screening

Colonoscopists was considered to be very variable.

Pre procedure preparation was considered to be very important, and all

interviewees felt that this was much better on the screening service, largely
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because of the work of the Specialist Screening Practitioners who undertake
robust pre- assessment. Pre assessment in the non-screening programme was
said to be variable, and far less robust than the screening service. Effective pre
assessment, according to the participants results in better prepared and less
anxious patients, who stop routine medication when indicated and complete
the course of bowel cleansing medication meaning that the quality of the

procedure itself is improved.

Quality assurance processes were considered to be like “Chalk and cheese”
between the services. The screening service was considered to be far more
robust in its approach to quality assurance. It was acknowledged that KPI data
is monitored more regularly and there is feedback when its needed. Some
health boards review KPI data for the non-screening service, but it was said to
be variable and usually reliant on individuals’ reflection and motivation to
improve. Whilst Non-Screening Colonoscopists considered the approach to
guality assurance taken by the screening service to be “severe”, “rigid” or

“heavily scrutinised,” Screening Colonoscopists found it helpful, and reassuring

saying it keeps them on their toes and drives improvement where it’s needed.

In summary, the screening colonoscopy service was considered to be of higher
guality compared to the non-screening service, although, this was considered
to be contentious with some interviewees describing a two-tier service. Many
interviewees stated that the non-screening service should strive to achieve the

standards of the screening service.

Productivity

This section will explore interviewees perceptions of productivity in the
different services. According to participants of these interviews, productivity is

a topic of conversation in endoscopy units currently as they are required to
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optimise the current service to address capacity gaps. This appeared to be a
topic many interviewees had previously given consideration. The main themes
that emerged from interviews were related to unattended appointments

(DNA), cancelled or incomplete procedures and repeat procedures.

Patients that do not attend (DNA)

Most interviewees said that the number of patients who fail to attend
colonoscopy appointments was significantly higher on the non-screening

service. One Unit Manager said:

“l can’t remember the last time we had a DNA on a screening list, it
hardly ever happens, | think it’s because they’ve spoken to the S.S.P....... they
understand the importance of turning up and taking the prep......... it’s like
they have a personal relationship with the S.S.P.....they have confidence in
them. We get loads of DNAs on a non-screening list, you always expect at

least one on every list”.

Interviewees from each other professional group agreed and one Non-

Screening Colonoscopist said:

“We always struggle with DNAs, despite the nurses ringing them up, they still
don’t come. | would say it’s at least 10% of patients that don’t turn up to
their procedure on a symptomatic (non-screening) list. It’s a problem,

especially now when waiting lists are so long, we can’t afford to lose slots...”.
Screening Colonoscopists gave very similar views and one said:

“Gosh, DNAs, | really don’t remember when we last had one on a screening
list. On the normal (non-screening) service we get them all the time, there are

always a few people that don’t turn up every day, in a multi roomed unit
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that’s a lot of people...it’s a massive difference between the services, it needs

looking at......”.

Cancelled or incomplete procedures

Cancelled procedures were also reported to be a problem for the non-
screening service by many interviewees. There were many reasons given for
cancellations, but the ones mentioned most during these interviews were the
procedures that were cancelled because the patients were either not prepared
properly or had not stopped taking contraindicated medication prior to the

procedure day.
One Non-Screening Colonoscopist said:

“We get people turning up on a non-screening list all the time, they
haven’t read the book, they have no idea what they’ve come for.... They sign
the consent form, get into the room and you know, they’re screaming before
you start because they have no idea what they are there for...it’s really

difficult to calm them down and you usually need to reschedule...”.

The reason for improved productivity on the screening service was widely
believed to be better preparation of patients, particularly because of the
Specialist Screening Practitioners (S.S.P.s) pre assessment work. One Screening

Colonoscopist said:

“Screening patients are always well prepared, they know what to
expect, they’ve sorted their medication and taken the prep (bowel cleansing
medication), you’re good to go. Non-screening patients often have no idea
what they’ve turned up for, there are regularly issues with medication and
even if the prep is good enough to do the colonoscopy, you’re always worried

that you have missed something because its often not as good as it should
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be. We end up bringing lots of people back for another procedure............. it’s

not fair on them, they need to take more prep”.

Inappropriate referrals are apparently also an issue for the non-screening

service. One Non-Screening Colonoscopist said:

“We lose some slots because of inappropriate referrals too which isn’t
an issue for the screening programme. On a screening list you know everyone
has had a positive screening test and definitely need a colonoscopy. For the
others (non-screening list), you get GPs referring in and I’'ve had quite a few
patients that | don’t feel need a colonoscopy, but they haven’t been filtered
out at vetting. It’s a really tricky one....you have a patient in front of you who
has taken bowel prep for days and is expecting a colonoscopy that they may
not need.... | don’t think we should put them through an invasive procedure
unless they really need it, so | sometimes don’t do it and write back to the

GP......... of course that slot is lost then though.”

There appears to be a general feeling that too many procedures are fitted into
non-screening lists and that although less procedures are performed on a
screening list, they may actually be more productive. Non-screening lists often
over run and sometimes patients at the end cannot have procedures
undertaken or need to return for a subsequent procedure if they need polyps

removed.

Repeat procedures

The number of repeat procedures was said to be greater on the non-screening
service by many participants, because of time and colonoscopist skills. One

Screening Colonoscopist said:
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“If you have a rammed list in the non-screening service world, which
they always are, multiple colons, and OGD’s (Oesophagogastroduodenoscopy-
an upper Gl tract endoscopy procedure,)............ people will have to come back
for pathology to be removed that you could have taken out if you had a bit

more time in the first place”.
Another Screening Colonoscopist said:

“We can usually take out very small polyps on a non-screening list, but
there isn’t time to do anything significant, they have to come back, | would
say about 10-20% of patients come back for therapy......it also depends on
who’s doing the initial procedure. Some Non-Screening Colonoscopists don’t
do much therapy, so even if they have time, they don’t remove the
polyp...they bring the patient back on a list with a different, usually Screening

Colonoscopist”.

This means subjecting patients to repeat bowel preparation medication,
potentially increasing their risk of cardiovascular complications by stopping
anti-coagulation medication for a second time and another invasive

colonoscopy procedure according to many interviewees.

Patients on a screening list would nearly always have polyps removed at the
time of the initial procedure according to most participants at interview,
although sometimes there are so many polyps, or a very complex lesion and a

second procedure is necessary. One Screening Colonoscopist said:

“l commonly overrun on my screening lists.......... I actually do all my
screening lists in the morning now and if | overrun a bit its ok its only into
lunchtime and I’ve sorted my patients out and I’'ve done more polyps. You

find so many polyps on a screening list......... If you have lots of polyps to
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remove on the first 2 patients what do you do for number 3 and 4? It’s hard,
we always try to remove everything we find at the first procedure, but it’s not

always possible”.

Repeat procedures are a particular issue when non-screening lists are
undertaken by private insourcing companies® according to many interviewees,
as they rarely remove polyps and patients are brought back for another
procedure. According to participants, the screening service do not apparently
allow insourcing of lists by private companies. One Screening Colonoscopist

said:

The insourcing teams are regularly not removing polyps that they
should and it’s a criticism that not only | have............ they see polyps less than
2cmin size, but don’t remove them and the patients have to come back for
another procedure.......... I think they are so rushed, but it’s not helpful having

so many repeat procedures....”.

To summarise, productivity on a screening list was said to be improved
compared to the non-screening service by most interviewees. Despite having
less patients on a list, it appears the screening service is likely to be more
productive as fewer patients need to return for repeat procedures, fewer fail
to attend their appointments and when they are arrived, they are better
prepared, having taken their bowel cleansing medication correctly and stopped
their usual medication where necessary so fewer procedures are cancelled on

the day.

3 Many health boards employ private companies to undertake lists at weekends to

address waiting time challenges
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Service structure

The bowel screening service has been set up completely differently to the non-
screening service according to many participants. This section will explore
interviewees perceptions of the structure of both services and the difference
between them. Themes that emerged included scheduling and list size, service

pressure, pre assessment and follow up.

Scheduling and list size

Four screening colonoscopies are undertaken on every screening list, but
under normal circumstances, before the COVID-19 pandemic there would,
apparently be 5 or 6 colonoscopies on non-screening lists, often mixed with
additional upper gastrointestinal procedures. This was cited as a problem by

many interview participants with one Non-Screening Colonoscopist saying:

“] think the management of lists is my biggest bugbear........ a screening
list has greater control over numbers and | know that there’s more therapy
on those lists, but it often feels a gross inequity that I’'m in one room
hammering my way through 6 colonoscopies , while in the next room, on the
screening list, they’ve got much more control over that, they’ve only got 4

patients, better kit, more senior staff and things like that....”.

Management of scheduling and booking appeared to be a particular concern

with one Screening Colonoscopist saying:

“We book to a standard template for screening, it’s always been the
same and it works well......we seem to have lost the plot with booking in the
non-screening service, it’s really gone pear shaped I’m afraid. The booking is
random, patients can’t get through to the booking clerk, because she’s so
busy. Phone lines are constantly engaged, it’s frustrating for patients. It’s
chaos......it needs to be managed better.”.
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On top of already overly full lists, Non-Screening Colonoscopists often have to
fit in an emergency procedure which apparently rarely happens on a screening

list as that session would be protected. One Non-Screening Colonoscopist said:

“Screening is encapsulated, it’s a completely different service,

managed differently and run by different people...it’s protected”.

Most of the Non-Screening Colonoscopists interviewed said that their lists
were too full and that they often needed to rush through the last procedure
and sometimes cancel those at the end of the list. Most of the Screening
Colonoscopists said that the screening lists were “about right” in terms of
numbers, although some said they often over run because of the amount of
pathology they find, and this is apparently worse since the screening
programme started using the new Faecal Immunochemical Test (FIT). One

Screening Colonoscopist said:

“l have almost never finished my bowel screening list ahead of time,

»

there’s always pathology, especially since we started using FIT.......... .

The perception of most interviewees seemed to be that the non-screening
service booked too many patients onto a list, although it was widely
acknowledged that the volume of patients waiting for procedures meant that

lists were not likely to be reduced. One Unit Manager said:

“] think we would all like to book less patients onto a non-screening
list......I know procedures are rushed and many people have to come back for
a second procedure, but there’s always that push back that we need to be
taking people off the waiting list and there are just so many people
waiting....with the symptomatic workload coming in we just can’t afford to

do less on a list”.
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Another unit manager agreed with this and went on to say:

“I’ve noticed that patients seem to be less comfortable on a non-
screening list............. the colonoscopist may be pushing a little bit quicker to
get the procedure done.......it makes it more uncomfortable and they’re more

likely to miss something........ with screening they have the luxury of time....”.

The pandemic has apparently brought about temporary changes to the way in
which colonoscopy is performed. The non-screening colonoscopy service now
generally operates with fewer patients on a list and more pre assessment is
done by telephone, which is similar to the way in which the screening service
has always operated. This is a short-term measure according to some

interviewees and non-screening lists are to be over booked again very shortly.

Service pressure

Many interviewees felt that non-screening lists were more stressful and poorly
managed with pressure to finish on time and move on to the next list. One

Non-Screening Colonoscopist said:

“We try to treat everyone the same, but we end up with the list grossly
over running, we like to remove pathology, but it adds to the stress, when
you’re starting your last case on the list, and it’s already gone 5 o’clock. |
suppose then the quality diminishes because your focus has changed and

yeah, you’re a bit knackered. It’s very stressful, there’s a lot of pressure”.
Another Non-Screening Colonoscopist appeared to agree, saying:

“Screening lists are conducted in a different manner to a normal
colonoscopy list....... there’s no such thing as a normal colonoscopy list really,
they’re mixed lists here with upper Gl procedures which in itself brings a

certain pressure. You might have 5 colonoscopies and a couple of upper Gl
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procedures to juggle. There are time pressures to finish the list and | think

there will be a tendency to rush and finish faster...”

Many interviewees reported managerial pressure to over book lists with one

Screening Colonoscopist saying:

“The scheduling for the non-screening service is ridiculous and when we
question it, we are just told we can’t afford to lose slots...the waiting lists are
so long.... we report them to the Welsh Government...there is a lot of pressure

to increase activity”.

A Non-Screening Colonoscopist made a similar comment:

“I mean, | think management of the non-screening lists, is the most
annoying thing....... screening seem to have more control....... they have more
staff and better equipment and just seem to be much more organised

altogether”.

Although it was widely recognised as a better service model, the screening
service was also subject to criticism. It was seen by some participants (all non-
screening Colonoscopists) as having disproportionate attention and
prioritisation from managers and as having redirected resource from the non-

screening service. One Unit Manager said:

“We’ve tried to adopt the bowel screening philosophy or structure, but
obviously with the logistics, and you know, you go to your management team
and say, oh we need a permanent pre assessment team, you try to justify,
saying it will reduce DNAs and repeat procedures and have long term

benefits, but it doesn’t hit home...............

They went on to elaborate on their perception of the two-tier service saying:
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“l know when it comes to cancelling lists in our department, if it was a
choice between cancelling a bowel screening list or a symptomatic list, it
would always be a non-screening list, because the pressure that comes from
the bowel screening programme to comply with waiting time standards and
it comes with money.......... it goes against the grain for me....... non-screening

patients are just as important and have been waiting longer.”.

There appeared to be a perception from all groups of staff interviewed, that
there was generally more pressure on the non-screening service. Poor
management and numbers on the lists were cited most often as the cause
along with poor preparation of patients, which was seen to be a result of

ineffective pre-assessment of non-screening patients.

Preassessment and follow up

The merits of effective pre assessment discussed by participants have been
described above. The screening service appears to have been set up to
accommodate an hour long pre assessment telephone call for each patient and
this remains the service model today. This is apparently not the case for the
non-screening service where generally only those with known pre-existing
conditions are pre assessed and this is undertaken by questionnaire or
telephone call, with some health boards bringing patients into clinic. It appears
to be variable in the symptomatic service and generally not as effective

according to many interviewees. One Unit Manager said:

“We would love to replicate the screening model and do better pre-
assessment, but it’s impossible, for one thing the numbers involved would
make it very difficult, but we’ve been fighting for pre-assessment staff for
years and it just not happening, it’s not seen as a priority.... screening

patients get a much better service......it’s a much better service”.
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Other interviewees commented that the bowel screening service was
established from scratch and is “fit for purpose”, but the general endoscopy
service has evolved over many years in hospitals and been subject to

underinvestment for decades. One Screening Colonoscopist said:

“We all know what we would like to do......we would like our non-
screening patients to have the same standard of service that the screening
patients get with better pre assessment and everything else, but the service is
just not geared up that way...... We have always struggled to get any sort of
investment into endoscopy....we’ve been asking for preassessment staff for
years.......... the screening service was set up to accommodate this from the
beginning......they have a telephone helpline and there are SSPs...by the time
we get to see them they have already spoken to the SSP’s and others within
the programme, they know what to expect and we rarely get people coming

through that are not suitable or under prepared”.

Some interviewees commented that the follow up of patients was also seen as
superior on the screening service as Specialist Screening Practitioners contact
patients following their procedure to check for any complications and clarify
understanding of findings. This does not happen on the non-screening service
but was seen as good practice by many interview participants. One Unit

Manger said:

“Screening patients get a much better service after the procedure as
well. The SSP speaks to them on the day, but she also rings them the next day
to check they’re ok and again with the histology......... non-screening patients
don’t get any of that............ they get an outpatient appointment to discuss

any histology, but otherwise nothing.”
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Some interviewees said that histology results were available quicker for
screening patients than they are for non-screening patients, adding to the

criticism about development of a two-tier service. One Unit Manager said:

“Screening patients just get a better service all round............. they even
get their histology results quicker........ they’re usually available in a week,
whereas we’re working on 5 to 6 weeks or more for the non-screening
patients at the moment.......and they get that personal phone call saying,

these are your results and this is what they mean....”.

In summary, many interviewees felt that the screening service had been set up
appropriately and was “fit for purpose”, offering a better service for patients
because of the way in which it had been established. Particular benefits were
the built in pre assessment time, strict compliance with patient numbers on a
list, ring fenced funding and clearly defined and monitored timeliness

standards for pre assessment, procedure, follow up and results.

The non-screening service appeared to be overburdened with more patients
on a list having different procedures with less time and the expectation that
emergency cases will be fitted in on top. Many interviewees described service

pressure and a stressful working environment.

Accreditation of Screening Colonoscopists

To become a Screening Colonoscopist, colonoscopists must pass an assessment
and become accredited by Bowel Screening Wales (BSW). The assessment
involves initial scrutiny of KPI data and previous colonoscopy reports, a multi
choice question examination and direct observation of procedural skill. It is a
lengthy and costly process and had previously, anecdotally been cited as the

reason that many colonoscopists chose not to undertake screening.
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As the bowel screening programme is due to expand over the next few years,
more Screening Colonoscopists will be needed, and it was therefore
considered important to understand if the assessment process plays a part in

people’s reluctance to come forward for assessment.

In this section the views of interview participants will be explored in relation to
the assessment process and accreditation of Screening Colonoscopists. A
variety of views were captured which appears to highlight a particular variance
between the professional groups interviewed. General themes that emerged
however, included the importance of the accreditation process, preparation
for assessment and barriers which include time to undertake screening lists
and fear of failing the assessment. Suggestions for improvement were also

given and are described at the end of this section.

Importance

Most interviewees felt that the assessment process was important, and some

said it was essential. One Screening Colonoscopist said:

“Accreditation and quality assurance is phenomenally important for
patient safety....and to optimise the workforce skills......I’'m a massive believer
in it. Some people don’t like having their data looked at and then being
named and looked at for what they’re doing, but you know, a lot of that
should be completely expected, for what we do to patients, we should be
expecting to be looked at to make sure we meet the standard. Actually, if
society knew we weren’t doing that generally, | don’t think they would be
very happy......... I’'ve seen a couple of people come through the screening
accreditation process and it’s a very fair process, it’s really fair and really

supportive”.

This view was shared by all Screening Colonoscopists with another saying:

138



“The assessment process is essential and for me, | think it was pretty
spot on, just the right amount of pressure that you felt you had to work for it
.......... it was stressful on the assessment day.... but | thought it was the right
balance and the preparation beforehand was excellent.......... ongoing

updates and refreshers were brilliant, that’s been really, really helpful”.

Non-Screening Colonoscopists appeared to agree that some sort of
standardisation of quality was necessary for screening colonoscopists, but
there was less certainty of the benefits of the current standard and assessment

process with one Non-Screening Colonoscopist saying:

I think you have to have a certain standard, there’s no doubt.......... it’s

just how high that bar is set.”.

Another Non-Screening Colonoscopist felt that standards should actually be
higher and the same for both services, but had concerns about the current

assessment process saying:

“We need to set higher standards, and everyone should meet them,
Screeners and Non-Screening Colonoscopists......if you don’t meet the
standards, you shouldn’t scope......... I’'ve had 20 years of post-grad stuff and
don’t want to go back to that......I don’t think the exam is necessary.... just
make the target excellence and make everyone meet that....... that’s my

harsh view”.

It appears that the widespread belief from all cohorts of interviewees was that
standardised quality, and the assessment of skills and knowledge was

important prior to undertaking screening colonoscopy.

Views on the current assessment process that assures coIonoscopists

knowledge and skills were more varied with Screening Colonoscopists being
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mainly supportive of the current approach and Non-Screening Colonoscopists

being more critical.

Preparation for assessment

It was acknowledged by many interviewees that there was a lot of work
involved in preparing for assessment and some felt this could be a barrier to

application. One Non-Screening Colonoscopist said:

“l saw a colleague go through this.... he spent evenings and evenings,
hours and hours getting his data together to apply.......realistically most of us
don’t have time to do this in work time, it’s in your own free time...you need

to be willing to give up a lot of your free time to do screening..”.
This was echoed by many Non-Screening Colonoscopists with another saying:

“You’re asking for people to do quite a lot of work in terms of collecting
their data and analysingit............... I think there is too much emphasis on
process rather than outcome.......... I’m sure there would be other ways of
doing it to ensure you have the right people doing screening without making

it too much of an ordeal for everyone.”

Screening Colonoscopists also recognised the amount of preparation work

needed for assessment with one saying:

“It was a lot of work, | had to print of 100 reports or something......... it
takes a lot of time.......... this should be easier now with data from NED

(National Endoscopy Database).

Unit Managers said they did not know much about the assessment process but
had just heard it was hard and they wondered if it put people off applying.

Specialist Screening Practitioners took a similar stance, but one said:
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I think it’s a lot of work and I think it has put some people off.......... it

seems there’s quite a rigmarole to get through and I’m sure it’s put people off

applying”.

Many interviewees questioned if there could be a more streamlined way of
collecting data to support the assessment process, but there appeared to be a

general understanding that the data was necessary.

Barriers to becoming a screening colonoscopist

Some barriers relating to the assessment process have been described, but
many people said that the main barrier is colonoscopists’ time. Many
interviewees said they would have to give up something else in their job plan
to accommodate screening and all their work is necessary. It seems screening
is generally seen as a significant commitment with one Non-Screening

Colonoscopist saying:

“People are just too busy doing other things.......... where are they
going to fit it in? I’'m sure there are some that are worried about the scrutiny
that comes with screening, but mostly | think people just have too much
on....... they would have to pick this up as additional activity really as they

won’t be able to drop anything.... that’s extra screening colonoscopy lists”.
Another Non-Screening Colonoscopist said:

“You know, becoming a Screening Colonoscopist doesn’t feel like a
huge privilege, it feels like a lot of work for no significant reward. You know
there’s plenty of opportunities to do extra sessions.... there’s no shortage of

extra paid work for doctors”.

Other Non-Screening Colonoscopists shared this view with one saying:
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“There’s no great incentive for me to jump through all the hoops to

become a Screening Colonoscopist.... | have other fish to fry if you like”.

Some interviewees said screening is just too much “hassle” and they already

have too much on their plate to commit time to this.

Many interviewees reported knowing Non-Screening Colonoscopists who
qualify for assessment to become screening Colonoscopists and yet have
decided not to do so. Whilst the main reason appeared to be time as described
earlier, some said the fear of failing the assessment and intimidation played a

part. One Non-Screening Colonoscopist said:

“We know of people who have applied and been declined, it’s a
humiliating process to go through. I think to put yourself forward and be told
that you’re not up to scratch, I think that is not something people want to

doll

This was a recurring theme amongst Non-Screening Colonoscopists with

another saying:

“It’s certainly quite an intimidating process and there is the perception
that you know you are very exposed, all of your activities very closely
monitored, that there is that greater feedback even after accreditation. |
guess it’s that sort of self-doubt, you know, am | the right person to do this?
Am | going to expose myself as not being very good? | can only speak

personally, but it certainly makes me hesitant”.

Screening Colonoscopists, who have by default been through the process,

acknowledged that it can be intimidating, and one said:

“It’s a stressful thing, it probably puts some people off, but all exams

are stressful, and | think it was as good as it could be. It’s probably a bit more
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stressful being observed by peers, but | remember it being fairly clear cut as
to what was expected, there seemed good information, it’s like all medical

exams you go through”.

Some people commented that it was likely to be better for younger
colonoscopists who had recently completed training compared to those who

had been practising 10 years or more. One Screening Colonoscopist said:

“The assessment process is quite intimidating.......from my point of view
it was ok as I’m a young consultant, just come through the training
programme....it’s easy for me to adapt to that situation, because throughout
your training you’re assessed and stuff, but | can see why it would be difficult
for older consultants who are not used to being watched.....I think the fear of

failure would be quite intimidating.”

In addition to the described barriers there appeared to be a feeling from some
interviewees that the screening programme was a “closed shop” and an “elite
club” that was hard to break in to, although some reported recent

improvements and greater inclusivity.

In summary the accreditation process for Screening Colonoscopists was seen
as necessary, albeit intimidating for some and longwinded. Some suggestions
for improvement to the current process in order to generate additional

Screening Colonoscopists were given by a number of interviewees including:

e Improved mentorship for potential and accredited Screening
Colonoscopists

e Reduction in the requirements for therapeutic experience prior to
accreditation, this was considered to come with screening practice and

effective mentorship
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e Workshop sessions to raise awareness of screening pathways, including
the network multi-disciplinary team

e Improved post accreditation training

e Improved peer support and training sessions to include case studies and
training for the entire team

e Access to observed lists including visits to other units to observe and
undertake lists

e Electronic data collection prior to assessment

e A communication strategy and active recruitment campaign for potential
Screening Colonoscopists

e |In depth training modules in lesion recognition

e Normalisation of screening and access to upskill training

Many Screening Colonoscopists commented that they felt there should be
greater support for accredited colonoscopists in terms of interaction between
screeners and Bowel Screening Wales with more educational events and
facilitated peer support where challenges can be shared, and positive

experiences and case studies shared.

Conclusion

In this chapter perceptions of quality and productivity amongst Screening and
Non-Screening Colonoscopists have been explored, as well as Specialist
Screening Practitioners and Unit Mangers. We have also considered views on
the accreditation process for Screening Colonoscopists to answer the following

research questions:

e Isthere a perceived difference in quality between screening and non-

screening colonoscopy services in Wales?
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e Isthere a perceived difference in productivity between the screening

and non-screening colonoscopy services in Wales?

e How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?

In response to the first research question relating to quality, it appears that the
screening colonoscopy service is, in the views of my interviewees, associated
with increased quality. All apart from one participant interviewed believed
there to be a difference in quality between the screening and non-screening
services with the screening service being seen as better. Reasons cited for the
enhanced quality of the screening service included, “Elite” colonoscopists, an
improved service structure, robust pre assessment, and superior quality

assurance processes.

In terms of productivity, there appears to be some consensus to the view that
the screening colonoscopy service is associated with increased productivity
compared to the non-screening service. Many interviewees considered this to
be the case because far fewer patients fail to attend screening appointments
compared to non-screening patients. Also, there was a view from many
interviewees that fewer screening colonoscopy procedures need to be

repeated as patients are better prepared for their initial colonoscopy.

The Screening Colonoscopist assessment and accreditation process appeared
to be viewed differently by Screening Colonoscopists and Non-Screening
Colonoscopists, with Unit Managers and Specialist Screening Practitioners
generally feeling that they we not familiar enough with the process to
comment. It was acknowledged that more Screening Colonoscopists will be

needed and there are Colonoscopists in Wales who satisfy the entry level
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criteria but choose not to go for assessment. Reasons cited for this included
lack of time in their job plan and having to give something else up to

accommodate screening.

Although in the main, the assessment process is seen as necessary, some
participants (mainly Non-Screening Colonoscopists) felt that it may put people
off applying to become Screening Colonoscopists, as it was seen as lengthy
starting with an onerous collection of data prior to application. Fear of failure
and humiliation were also factors, and it was felt that many people would
apparently not be happy with the level of scrutiny placed on them by the
screening programme, both during assessment and after. Screening
Colonoscopists view of the assessment process was generally more positive
than Non-Screening Colonoscopists, although some suggestions for
improvement were given including streamlining data collection, greater

mentorship, and peer support.
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7 Discussion
Introduction

The background to this study lies in anecdotal evidence suggesting that
screening colonoscopy was associated with better quality than non-screening
colonoscopy and was less productive because fewer procedures were
undertaken on screening colonoscopy lists. Professional conversations have
suggested that the accreditation process to become a Screening Colonoscopist

may put people off applying.

This study considered quantitative key performance indicator (KPI) data and
qualitative data obtained from semi structured interviews with professionals
working in both screening and non-screening colonoscopy services. Potential
variation and perceptions of difference in quality and productivity between
screening and non-screening colonoscopy services were explored along with

professionals’ views of the Screening Colonoscopist accreditation process.

The aim of this chapter is to build on initial interpretation of data described in
results chapters 4, 5 and 6, and to reflect on the findings of both quantitative
and qualitative research phases. Findings will be linked to the literature
described in chapter 2 to understand how this study has addressed the

following research questions:

e Is there a difference in quality between screening and non-screening

colonoscopy services in Wales?

e Isthere a perceived difference in quality between screening and non-

screening colonoscopy services in Wales?

e Is there a difference in productivity between the screening and non-

screening colonoscopy services in Wales?
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e Isthere a perceived difference in productivity between the screening

and non-screening colonoscopy services in Wales?

e How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?

The chapter will be structured around the main research topics: quality and
productivity of screening and non-screening colonoscopy services and
acceptability of the Screening Colonoscopist accreditation process. Each
section will consider both quantitative and qualitative data, how they support
or refute each other and how this links to published literature to understand
and respond to the research questions. It will end with a reflection on the
research methodology, including strengths, and limitations of the study before
drawing conclusions in order to make recommendations for further research

and for policy makers in the next chapter.

Understanding variance in quality

As discussed previously, the British Society of Gastroenterology (BSG) stated
that colonoscopy should be delivered by endoscopists performing high quality
procedures (Rees et al. 2016) and worked collaboratively with the JAG (Joint
Advisory Group on Gl Endoscopy) and ACPGBI (Association of Coloproctology
of Great Britain and Ireland) to define key performance indicators (KPlIs) with

which to monitor quality.

Data was not available for all KPIs in Wales, and it was therefore decided to

focus on the following for the purpose of this study:

e Procedure numbers

e Polyp detection rate
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e Withdrawal time
e Sedation and unsedated procedure rate
e Comfort score

e Completion rate

Discussion of quantitative and qualitative data analysis relating to quality

The approach to data collection was variable across the health boards with
some having the requested KPI values available immediately and others having
to access different reports to pull it together with various levels of support
from electronic systems. There was, however, a universal willingness to
support this study and one Lead Colonoscopist spent 8 hours of their weekend
off pulling data together in their unit to complete the request for information.
This study was seen as important and likely to generate useful information to
shape the future service model. When approached to request participation,
many Lead Colonoscopists were of the opinion that we need more Screening
Colonoscopists for the future and were particularly keen that we should

explore barriers to recruitment and modes of improvement.

Data came in different formats and was collated onto a spreadsheet and later

into the IBM Statistical Package for Social Science (SPSS) for analysis.

Understanding individual colonoscopist key performance indicator data

There is some evidence to suggest that Screening Colonoscopists perform
better quality colonoscopy with Derbyshire et al. (2018) quoting missed cancer
rates of 3.1% for Screening Colonoscopists in England, compared to 7.3% for
the Non-Screening Colonoscopists. Data in Wales relating to missed cancers
have not yet been analysed, but the following section describes other key
performance indicators and makes comparison between the Screening and

Non-Screening Colonoscopist cohorts.
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Most professionals interviewed for this study felt that Screening
Colonoscopists were better colonoscopists than those working for the non-
screening service. It was, however also recognised that there were some very
good colonoscopists in the non-screening service, but variation in skills and
experience in this cohort was considered extreme whereas Screening
Colonoscopists work to high quality uniform standards. Ahmed et al. (2015)
supports this, stating that Screening and Non-Screening colonoscopists differ in
their performance indicators and pathology detection. Naumann et al. (2021)
found that even though the quality of screening colonoscopy in England was
high at the start of the programme, there has been consistent improvement
over the last 13 years. Although the national colonoscopy audits in 2017 and
2019 (Shenbagaraj 2019; Ravindran 2021) indicate general improvement in
quality of the key performance indicators listed below, the baseline appears to

have been higher historically for Screening Colonoscopists (Adler 2013).

Procedure numbers

There is discrepancy in the literature about the exact procedure numbers that
need to be achieved to develop and maintain competence, but as previously
described, JAG expect a minimum of 100 procedures to be undertaken per

year and BSW (Bowel Screening Wales) require 150 procedures per year.

As a whole, colonoscopists in Wales perform a mean of 240 procedures per
year, with Non- Screening Colonoscopists appearing to perform slightly more
colonoscopies than Screening Colonoscopists (a mean of 249 compared to 231)
when considering the total sample data set, although the difference is not
statistically significant. Given that all Colonoscopists involved in this study were

senior doctors with comparable lifetime experience of colonoscopy, the
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number of procedures undertaken each year by those involved in this study

appears to be in line with expected quality standards.

Screening colonoscopy accounts for 8-10% of all colonoscopy activity in Wales
(BSW 2020), it is therefore not possible to compare the number of screening
procedures undertaken by Screening Colonoscopists to the total number of
procedures undertaken by Non-Screening Colonoscopists. Comparing
Screening Colonoscopists and the Non-Screening Colonoscopists selected for
this study, procedure numbers when performing their total caseloads in each
health board in Wales (apart from the individual health board that was unable

to supply data) were very similar.

Shilun et al. (2017) suggest that colonoscopy skill improves with practice and
the more you do the better you are. This view was expressed by many
interviewees who commented that Screening Colonoscopists were better
because they do more colonoscopy than those working on the non-screening
service, although this view was not supported by quantitative data analysed
for this study. There was an assumption that Screening Colonoscopists do a lot
more colonoscopy than Non-Screening Colonoscopists, but again data analysed
for this study suggests that is not the case, although individuals were invited to
participate because of comparable experience. If an average procedure
number was taken from a wider pool of Non-Screening Colonoscopist it is
possibly that Screening Colonoscopists would perform more than the average
Non-Screening Colonoscopist, but for this study, Non-Screening Colonoscopists
performed very similar numbers of colonoscopy to the Screening

Colonoscopists.
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Completion Rate

As previously described, the JAG minimum standard for completion rate is 90%
with an aspirational target of 95% and the standard expected of a Screening
Colonoscopist in Wales without adjustment for occluding pathology is 90%

(BSW 2020).

This study identified slight variation in completion rates between the Screening
and Non-Screening Colonoscopists included, with the Non-Screening
Colonoscopists only just achieving the minimum of 90% on average and
Screening Colonoscopists achieving an average of 94% when undertaking
screening procedures and 93% for their total caseload. This variation was not
statistically significant according to ANOVA comparison of the total dataset and

all cohorts achieved the minimum expected standard.

Given that this study included only a small proportion of the total pool of Non-
Screening Colonoscopists, and those considered to be of comparable
experience to Screening Colonoscopists, it is possible that a comparison
involving greater numbers of Non-Screening Colonoscopists and those with

differing experience would show greater variation.

It appears there is a perception that Screening Colonoscopists have a higher
completion rate than Non-Screening Colonoscopists, with some interviewees
commenting on significant differences noted at MDT (multi-disciplinary team)
meetings or on review by Lead Colonoscopists. This view was not supported by
quantitative data collected for this study, but as described earlier it is likely
that the sample of Non-Screening Colonoscopists included in this study were

not typical of the average pool of Non-Screening Colonoscopists.
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Polyp detection rate (PDR)

As discussed in chapter 2, there is some debate over whether PDR can be used
as a surrogate marker for ADR, although generally it is considered to be
acceptable with a standard of 40% PDR being representative of 15% ADR
(Kiminski 2017). Bowel Screening Wales set slightly higher standards and

expect 50% PDR for Screening Colonoscopists.

The Screening Colonoscopists in Wales involved in this study appear to
perform extremely well in terms of detecting polyps, exceeding the 50%
screening target with a mean of 62% when undertaking screening procedures
and a mean of 52% for their complete caseload. Non- Screening Colonoscopists
failed to achieve this standard, with a mean of 32%. Data published by BSW in
2021 (BSW annual statistical report 2021) described an even higher polyp

detection rate for Screening Colonoscopists in Wales at 74%.

Inferential statistics demonstrated that the variation between the two
independent cohorts (Screening Colonoscopists undertaking screening
colonoscopy and Non-Screening Colonoscopists performing non-screening
procedures) of colonoscopists was statistically significant with Screening
Colonoscopists achieving higher polyp detection rates than Non-Screening

Colonoscopists.

The only data available for Screening Colonoscopists performing non-screening
procedures was in combination with their screening cases and was therefore
not an independent sample and could not be analysed. However, it is
interesting to note that the performance of Screening Colonoscopists appears
to be worse at 52% PDR when considering their entire caseload including
screening and non-screening colonoscopy, although it is still higher than Non-

Screening Colonoscopists. This may add weight to the views of Non-Screening
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Colonoscopists at interview that Screening Colonoscopists find more polyps
because they have more time to look. When working on a non-screening list

where less time is allowed, their polyp detection rate falls.

Equally, it could be related to patient population; as noted by Adler (2013),
screening patients have more polyps than non-screening patients and that may
account for an increased detection rate for Screening Colonoscopists as a
cohort. Screening patients are also from within a defined age range (60-74
years) and polyps are known to develop with age (Silva et al. 2014). However, a
large UK study (Sehgal et al. 2016) also found there to be a significant
difference in ADR and PDR between Screening and Non-Screening
Colonoscopists and included results from procedures undertaken on patients
within the screening age range only for each cohort, thus mitigating the

potential effects of age on polyp development.

Given that we know from the literature that PDR is an effective measure of
quality, it might be concluded that Screening Colonoscopists perform higher
quality procedures compared to the Non-Screening Colonoscopists included in

this study.

This was supported at interview with a popular perception being that
Screening Colonoscopists had higher polyp detection rates, which has been
shown to be associated with lower rates of missed cancers (Corley et al. 2014).
Some interviewees thought this was because Screening Colonoscopists had
longer to do the procedure and the longer you spend looking for something
the more you will find. However, Rajasekhar (2012) also described significant
variation in polyp detection rates, supporting interviewees perception and

guantitative findings of this study.
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There was consensus in the perception that more polyps were found in
screening patients compared to those of the non-screening service and some
interviewees felt this may explain the perceived higher polyp detection rate of
Screening Colonoscopists, although Adler (2013) found that polyp detection
rate was more closely linked to individual colonoscopist factors rather than

population or case volume.

It appears that perceptions at interview of Screening Colonoscopists achieving
higher polyp detection rate are supported by the analysis of quantitative data

for this study which showed a statistically significant variation.

Withdrawal time

As discussed earlier, there is some discrepancy in the literature relating to
withdrawal time for colonoscopy, but generally it is considered that
withdrawal times greater than 6 minutes are associated with improved quality
in terms of adenoma detection rates. JAG set the minimum standard at 6

minutes and BSW 7 minutes.

There was some missing data for this study related to withdrawal times as a
KPI (n=39) as not all health boards collect this information, but the data
available showed that each cohort surpassed the minimum recommended

standard for JAG and BSW.

Non-Screening Colonoscopists take an average of 8.3 minutes to withdraw the
scope whilst Screening Colonoscopists take 9.3 minutes when undertaking
screening procedures and 15 minutes for their total caseload. Although the
cohort with Screening Colonoscopists undertaking their entire caseload is not
an independent sample, initial analysis with ANOVA described a statistically
significant result. This is an interesting observation because it implies that non-

screening procedures, when undertaken by Screening Colonoscopists take
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longer, refuting claims by many colonoscopists who described the non-

screening colonoscopy lists as over booked and rushed.

Further inferential analysis between the two independent groups
demonstrated that the difference in withdrawal times between Screening
Colonoscopists undertaking screening colonoscopy and Non-Screening
Colonoscopists undertaking non-screening procedures was not statistically

significantly different.

Comfort score

The JAG set a standard of no more than 10% of patients experiencing
moderate or severe discomfort and expect comfort scores to be recorded as a
triangulation of patient, nurse and endoscopist scores, as described previously.
However, this study considers only nurse reported comfort scores, as

triangulation appears to be inconsistent across Wales.

The percentage of procedures where the nurse scored 4 or 5 (indicating
moderate or severe discomfort) on the comfort scale were recorded and
compared. Although the BSW scale was slightly different they both comprised
of a 5-point Likert scale with 5 being extreme or severe discomfort and were
therefore considered suitable for comparison. The National Colonoscopy Audit
(Gavin et al. 2013) found that 10% of patients experienced moderate or severe
discomfort, but also recognised that measuring comfort is difficult with

different scales being used and different interpretation.

In Wales, endoscopy units tend to use a modified Gloucester scale (Ball et al.
2015) which scores comfort on five levels, no discomfort, minimal, mild,
moderate or severe discomfort and it appears that patients on screening
colonoscopy lists experience greater degrees of discomfort than they should

according to JAG standards with nurses scoring 4 or 5 on the comfort scale for
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19% of procedures indicating that 19% of patients experience moderate or
severe discomfort. This figure falls to 8% for Screening Colonoscopists when
considering their total caseload, which includes screening and non- screening

cases.

Non-Screening Colonoscopists also appear to perform more uncomfortable
procedures than the JAG would expect with 11% of their patients experiencing
moderate or severe discomfort. There was a statistically significant difference
between the three cohorts related to comfort scores analysed by both ANOVA
and Krusckal Wallis tests, but further inferential tests carried out on the two
independent cohorts only, Screening Colonoscopists undertaking screening
colonoscopy and Non-Screening Colonoscopists performing non-screening
colonoscopy found the difference between the two cohorts was not

statistically significant.

Although it has been shown that nurses tend to give higher comfort scores,
indicating more discomfort (Rafferty et al 2014) these results are concerning as
they appear to indicate that patients in Wales on screening and non-screening
lists experience more discomfort than they should. Further research is
necessary to consider triangulated scores from nurses, endoscopists and
patients as well as other patient rated outcome measures to give a more

accurate picture of patient comfort.

Comfort was mentioned at interview with some interviewees commenting that
Screening Colonoscopists perform more comfortable procedures as Non-
Screening Colonoscopists are more rushed and tend to push harder. It was also
said that Non-Screening Colonoscopists use more sedation than Screening
Colonoscopists. Findings of Ekkelenkamp et al. (2011) would seem to support

this in a study that linked better quality colonoscopy with less sedation use,
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finding that colonoscopists who used less sedation performed procedures with
less discomfort, higher polyp detection rates and higher completion rates.
Quantitative data analysed for this study found more procedures were
undertaken without sedation by Screening Colonoscopists, but comfort scores

were not significantly different.

Sedation use

It appears that some studies found comfort scores were not affected by the
use of sedation (Birdi 2015), while others found sedation use not only reduced
patient discomfort but also improved the overall quality of colonoscopy
(Baudet, et al. 2019). The impact on quality was supported by Zhao et al.
(2020) who described increased completion rates with sedation use and Khan
et al. (2020) who go further to suggest that sedation use is necessary to

achieve current quality standards.

However, as well as the potential side effects from the drug Midazolam, which
include life threatening breathing problems (Medline plus 2022) it has been
associated with adverse events at colonoscopy. Zhao et al. (2020) linked

sedation use with increased risk of bowel perforation.

Although sedation related complications are relatively rare (Behrens et al
2019), the British Society of Gastroenterology (BSG) guidelines (2003) suggest
a maximum dose of 5mgs of Midazolam for colonoscopies performed under
conscious sedation and with lower doses for the elderly. The JAG standards
agree and state that no more than 2mgs of Midazolam should be given to

patients aged 70 years and over.

The bowel screening programme in Wales monitor sedation use, but do not
break it down by age as their eligible population is restricted to those between

the ages of 60 and 74 years. For the purpose of this study the same
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information on sedation use in the screening population was used to compare

that used for the non-screening cohort aged under and over 70 years.

All mean sedation doses collected for this study were within the expected
range as described by JAG and BSG, although Non-Screening Colonoscopists
used slightly more sedation in younger people. The variance in sedation use in
people aged 70 or less between Screening and Non-Screening Colonoscopists
was found to be statistically significant when analysed using ANOVA with the
three cohorts, (Screening Colonoscopists undertaking screening procedures,
Screening Colonoscopists performing their total caseload and Non-Screening

Colonoscopists performing non-screening procedures).

Further analysis with the two independent cohorts (Screening Colonoscopists
performing screening colonoscopy and Non-Screening Colonoscopists) using an
independent samples t- test did not show a statistically significant difference

between rates of sedation use in people aged 70 or younger.

The rate of procedures undertaken without sedation, however, was
significantly different between the two groups when analysed with an
independent samples t-test, with more screening colonoscopy being

undertaken without sedation compared to non-screening colonoscopy.

Whilst the rate of unsedated procedures is not strictly considered to be a KPI,
performing colonoscopy without sedation is considered by some to be safer
(Takahashi et al. 2005), and the JAG suggest collecting this information to assist
with interpretation of other results. It is however a KPI for Screening
Colonoscopists with a standard of more than 15% of cases to be undertaken
without sedation expected. This study demonstrated that Screening
Colonoscopists exceed the BSW standard with 35% of their screening cases

being performed without sedation and, although Non-Screening
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Colonoscopists perform less unsedated procedures than Screening
Colonoscopists, they also achieve the standard by undertaking 19% of

procedures unsedated.

Summary of findings relating to individual colonoscopists KPI data

Findings of the quantitative phase of this study relating to individual
colonoscopists KPI values showed statistically significant variation between
groups for polyp detection rate and the rate of procedures undertaken without
sedation. These findings were supported by qualitative data with many
professionals interviewed commenting on increased polyp detection rate

amongst Screening Colonoscopists and their minimal use of sedation.

Interviewees also said that Screening Colonoscopists perform more
colonoscopy and their completion rates are higher, but quantitative data
analysis did not reveal significant variation between the groups for these ley

performance indicators.

Quality Assurance

Although KPI’s are broadly the same for both services there appears to be a
significant difference in the way in which they are monitored. All interviewees
felt the Quality Assurance (QA) processes of the screening service were much
more robust, with some saying they were managed properly, detailed, and
regular. Conversely the non-screening service employ a QA process that was
seen as informal, variable, and inconsistent according to many interviewees of

this study.

Interestingly the Screening Colonoscopists, whilst stating that the QA
processes in the screening service were strict and kept them on their toes,

appeared to welcome this approach saying it was reassuring and helpful. Non-
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Screening Colonoscopists, however believed it to be rigid, severe, or heavily

scrutinized.

Service structure

There was widespread consensus at interview that the service model
implemented for the screening programme with list numbers restricted to 4
patients, was a better model. Although many interviewees stated that the non-
screening service should learn lessons from this and align, many also said that
it would not be possible to replicate the screening service model on the non-

screening service because of the volume of patients referred.

Pre- assessment

Alongside reduced list size, preassessment was considered to be the most
significant benefit for the screening service model. Almost all interviewees
commented on the robust nature of pre assessment and the way in which it
supported better quality and more appropriate colonoscopy. Rothnie et al.
(2014) found that effective pre assessment improved the quality of bowel

preparation for patients undergoing colonoscopy.

There also appears to be a different perception of screening lists between the
groups with Non-Screening Colonoscopists painting a picture of a calm,
organised and relaxed list. Although they recognised that there was more
pathology detected, the screening lists were seen as having the luxury of time,
additional staff, a more experienced team, and better equipment. Screening
Colonoscopists however, had a slightly different view, saying the screening lists
were busy lists, with lots more pathology to manage and although they
recognised the staff reserved for screening lists were more experienced and
there was an extra nurse (Specialist Screening Practitioner) this was considered

necessary because of the complex nature of this work. It was interesting to
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note that perceptions at interview were that Screening Colonoscopists perform
more colonoscopy, although this was not supported by quantitative data.
Despite this, Non-Screening Colonoscopists were considered to be the ones
who were busier with more cases per list and generally working under
pressure with the screening lists being perceived by Non-Screening

Colonoscopist as calm and unrushed.

Summary of findings relating to quality

The screening colonoscopy service was generally considered to be of higher
guality compared to the non-screening service, because of colonoscopist skill
and expertise, QA processes and the service structure. There was some
quantitative evidence to support this with increased polyp detection rates and
more rational use of sedation for Screening Colonoscopists, but other key

performance indicators did not show significant variation.

Understanding variance in productivity

Productivity in colonoscopy relates to the relationship between input and
output, usually referring to numbers of patients seen in a given time frame.
From discussion with professionals in the field, it appears that productivity is
currently a topic of conversation in endoscopy units as they are required to
optimise the current service to address capacity gaps at the same time as
improving and maintaining a quality service. Some of the quality
improvements in colonoscopy such as increased withdrawal time increase the
time taken to perform a colonoscopy. This, together with the backlog of
patients waiting for procedures after the Covid 19 pandemic and previous
underinvestment in endoscopy services mean productivity is paramount in
today’s colonoscopy services. Bryce et al. (2019) found that multiple small

improvements in efficiency such as on turnaround times and procedural

162



preparation could achieve significant impact on productivity, although
sustainability of these improvements was noted as difficult to assess in the

short term.

Discussion of quantitative and qualitative data relating to productivity

Productivity of individual colonoscopists is not monitored in endoscopy
services in Wales. Indeed, although JAG expect endoscopy units to collect
productivity data and have systems in place to use the information to drive
improvements, most units in Wales struggle to do so. Hampered by the lack of
joined up electronic systems, much data on productivity relies on manual
snapshot audits relating to the unit as a whole rather than individual

colonoscopists.

Data for this study was limited to the rate at which patients do not attend
colonoscopy appointments (DNA) and very limited information on planned and

actual procedures for both services.

Did not attend

Many patients fail to attend appointments and much needed capacity is lost
(GIRFT 2021). The rate of unattended appointments, known as DNAs (did not
attend) is monitored and has an enormous impact on the quality of endoscopy
services causing significant administrative burden, extended waiting times and
increased costs. Tools have been developed to support improvement (NHS
England and NHS Improvement 2021) which involve developing an
understanding of the cause of DNA’s and implementing mitigation such as

improved pre assessment and better communication.

This study found variation between the screening and non-screening services
in relation to DNA rates with the non-screening colonoscopy service having
7.4% of patients failing to attend compared to 2.2% on the screening service.
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When analysed using a Mann Whitney U test, this variation was found to be

statistically significant.

Non- attendance at colonoscopy appointments has been a significant issue for
decades (Adams et al. 2004) and presents a real challenge to the service and
risk to patients as diagnoses are further delayed. Both services in Wales appear
to have higher rates of DNA’s than the UK national average which has been
quoted at 3.48% for non-screening colonoscopy and 1.3% for screening
colonoscopy by JAG (Ravindran et al 2021). The JAG figures are based on self-
reported audit data from 68% of endoscopy units in the UK and are less than

the national expected standard set by JAG of less than 10%.

Causes of non-attendance are multi factorial and some may be avoidable.
Several studies have shown benefit in sending text reminders (Baker et al.
2015), but this service is not available in all health boards in Wales and is not

widely used for the colonoscopy service.

Although screening colonoscopy DNA rates are better than the non-screening
service in Wales, in the current climate of long waiting times, any lost
colonoscopy appointment is significant, and improvement must be made.
Denberg et al. (2005) suggests this can be improved by better communication
and improvement in the quality of colonoscopy management and scheduling

mechanismes.

The DNA rate appears to be a longstanding issue that all professionals
interviewed were aware of. All interviewees said that the non-screening
service had a significant issue with people failing to attend their colonoscopy
appointment, commenting that it happened every day, but this was not
considered to be a problem for the screening service. Some interviewees said

they could not remember the last time a patient failed to attend a screening
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colonoscopy appointment. Although Plumb et al. (2016) described many
patient factors associated with non-attendance, reasons for the perceived
improved screening service DNA rates given by interviewees of this study were
mainly centred on Pre-assessment. Many people said that patients were better
informed, they knew what to expect and had built up a relationship with the
Specialist Screening Practitioner, making them more likely to attend. This view
appears to be supported by the literature and Shenbagaraj et al. (2019) also
commented on lower DNA rates for the screening programme citing robust

Pre-assessment as the cause.

Many interviewees said that the non-screening service would be more

productive if they invested in effective pre- assessment.

Planned versus actual activity

The Getting it Right First Time (GIRFT) report (2021) discusses ways of
optimising capacity and managing demand for endoscopy services in an
attempt to achieve balance and strengthen management to optimise current
services. Many recommendations are given to improve quality and productivity
including suggestions to optimise workforce, make effective use of clinical time
and improve pre-assessment processes. A major focus of the GIRFT report
(2021) was on making better use of current services which includes ensuring all

planned activity is delivered.

Planned versus delivered activity is an indicator which endoscopy units should
report to achieve JAG accreditation, it supports effective and high-quality
management of units, but this data appears to be very poorly collected in

Wales.

Bowel Screening Wales collect data on planned versus delivered activity to

ascertain list utilisation. The derived list utilisation rate for BSW was said to be
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93% for 2019-2020, meaning that 93% of the lists planned actually go ahead.
Unfortunately, it was not possible to compare this with the non-screening
service, as the only health board that was able to collect this data at all was not
able to break it down into screening and non-screening. The list utilisation rate
for all endoscopy services in that one health board was 69% which appears
significantly different to the screening programme, but as the data set was so
small and cohorts not independent further analysis was not possible. The
guantitative phase of this study has not been able to determine if list
utilisation is better for the screening service than the non-screening service,

although findings suggest it may be and further research is necessary.

Repeat procedures

Effective pre- assessment was also said to result in patients being better
prepared from a medical perspective. Examples were given of patients arriving
at non-screening colonoscopy lists without having stopped their anti-
coagulation medication meaning a therapeutic procedure could not be
performed. This would apparently not happen on a screening list as the
Specialist Screening Practitioner would have gone through medication
beforehand and given advice on necessary changes. Bowel cleansing
medication would also be taken properly on a screening list apparently with
fewer sub- optimal or incomplete procedures as a result. This is supported by
Ahmed et al. (2016) who described increased completion rates amongst

Screening Colonoscopists.

Most interviewees felt that there were fewer repeat procedures on the
screening service, although there was no quantitative data available to support

or refute this perception.
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Cancelled procedures

Some interviewees said that screening lists are prioritised over non-screening
lists, and this was seen as contentious by a few interviewees, mainly Non-
Screening Colonoscopists and Unit Managers. One interviewee said that if their
unit had to cancel a list, it would not be a screening list. Screening was said to
be perceived as more important by some managers and although some
interviewees made reference to increased pathology detection, many also said
it was unfair that screening patients received a far better service than the non-
screening service. Ravindran et al. (2021) found that the rate of cancelled
procedures was much lower on the screening service, but there was no data

available to confirm or refute this in Wales.

Summary of findings relating to productivity

To summarise, productivity on a screening list was said to be better than the
non-screening service by most interviewees. Despite having less patients on a
list, it appears the screening service is likely to be more productive as fewer
patients need to return for repeat procedures, fewer fail to attend their
appointments and when they arrive, they are better prepared, having taken
their bowel cleansing medication correctly and stopped their usual medication

when necessary, so fewer procedures are cancelled on the day.

Although there is some evidence in the literature to support these perceptions,
there was limited quantitative data available for this study. Findings did,
however, identify a statistically significant difference in DNA rates between the
two services with the screening colonoscopy service having a much lower rate
of patients failing to attend colonoscopy appointments than the non-screening

service.
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Understanding perceptions of the Screening Colonoscopists accreditation process

Interviewees generally thought the assessment and accreditation process for
Screening Colonoscopists was necessary, although some felt it was
unnecessarily lengthy. The fact that it is considered necessary is in keeping
with the European Society of Gastrointestinal Endoscopy position statement
on quality in screening colonoscopy (2012). Three main themes emerged

during interviews and will be explored in this section.

Importance

There was a difference in perception between the groups with Screening
Colonoscopists saying the accreditation process was important and whilst
acknowledging it as challenging, generally felt it was supportive and a positive
experience. Non-Screening Colonoscopists (who have not gone through
accreditation) appeared to perceive the assessment process to be unduly harsh
and critical with a significant administrative burden in advance. Specialist
Screening Practitioners and Unit Managers said they were not familiar with the
process, but they had heard it was hard and lengthy with a lot of

documentation to collect prior to assessment.

Although there appears to be multiple papers describing the quality standards
of screening colonoscopists (BCSA 2011) and others confirming improved
performance (Lim et al. 2011), there seems to be a paucity of qualitative
research into professional perspectives of the accreditation process. This
further supports Greenhalgh’s (2016) view that there is underrepresentation of

qualitative research in clinical journals.

Preparation for assessment

Data collection to support application for accreditation appeared to be a

particular concern for many interviewees, which apparently was not helped by
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the lack of electronic systems and processes. Some interviewees commented
on the amount of information that was needed to apply for accreditation and
said that this would need to be done in their own time as there was no time
within their current job plans. This concern appeared to be shared by all

professional groups interviewed.

Barriers to application

Although in the main, the assessment process was seen as necessary, some
participants (mainly Non-Screening Colonoscopists) felt that it may put people
off applying to become Screening Colonoscopists, as it was seen as a lengthy
process starting with an onerous collection of data prior to application. Fear of
failure and humiliation were also factors, and it was felt (mainly by Non-
Screening Colonoscopists) that many people would apparently not be happy
with the level of scrutiny placed on them by the screening programme, both
during assessment and after. The main barrier though appeared to be time in

their job plans and the need to give something up to accommodate screening.

This coupled with the fact that assessment is a lengthy process which needs
commitment, and the ongoing level of scrutiny were considered barriers to

application for assessment and accreditation.

The Screening Colonoscopist assessment and accreditation process appeared
to be viewed differently by Screening Colonoscopists and Non-Screening
Colonoscopists. Screening Colonoscopists view of the assessment process was
generally more positive than Non-Screening Colonoscopists, although some
suggestions for improvement were given including streamlining data
collection, greater mentorship, and peer support. Unit Managers and Specialist
Screening Practitioners generally felt that they we not familiar enough with the

process to comment.
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It was acknowledged that more Screening Colonoscopists will be needed and
there are colonoscopists in Wales who satisfy the entry level criteria but
choose not to go for assessment. Reasons cited for this included lack of time in
their job plan and having to give something else up to accommodate screening.

Summary of findings relating to perceptions of Screening Colonoscopist accreditation
process

The assessment and accreditation process for Screening Colonoscopists were
generally seen as important and necessary, although also lengthy and long
winded. It appears that some improvement could be made to the
administrative and data collection processes, but the basic principle of
examination and observation of procedural skill was considered sound.
However, there are examples from elsewhere in the UK where accreditation

has been streamlined that appear to be well received (Lloyd et al. 2021).

The barriers to becoming a Screening Colonoscopist appeared to be more to
do with other work pressures and time commitments rather than the
assessment process itself, although some Non-Screening Colonoscopists felt

that this may also be putting people off applying.

It appears that assessment and accreditation is viewed differently by Non-
Screening Colonoscopists, who have not gone through the process themselves.
Perhaps more positive and proactive communication from people who have
completed assessment, and from BSW to clarify the process and what to
expect and also the support and benefits available would help in reducing the
barriers and encouraging other colonoscopists to put themselves forward for

assessment.
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Conclusions and implications

Data gathered during the quantitative and qualitative phases of this study have

been collated to answer the following research questions:

1. Is there a difference or perceived difference in quality between

screening and non-screening colonoscopy services in Wales?

2. Is there a difference or perceived difference in productivity between the

screening and non-screening colonoscopy services in Wales?

3. How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists

and other endoscopy unit staff?

This section will draw data together to consider each question in turn and
make recommendations for further research and for policy makers for

elaboration in the next chapter.

Is there a difference or perceived difference in quality between screening and

non-screening colonoscopy services in Wales?

The majority of those interviewed for this study believed the screening service
was of higher quality than the non-screening service. Reasons given for this
included the use of “elite” colonoscopists, better service structure, better

guality assurance processes and robust pre assessment of patients.

In terms of KPI data to support this view there is a very clear and statistically
significant difference in polyp detection rate with Screening Colonoscopists
detecting more polyps. This may be partly due to the fact that much of their
workload is with screening patients who have more polyps, although even
when their total caseload is considered their rates appear higher. Rees et al.

(2016) considered adenoma detection rate to be the marker most commonly
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associated with high quality colonoscopy. With polyp detection rate (PDR)
being an accepted surrogate marker for Adenoma detection rate, the higher
PDR rate amongst Screening Colonoscopists in Wales appears to represent
higher quality procedures being undertaken by Screening Colonoscopists from

the perspective of polyp detection.

Completion rate and other key performance indicators did not appear to be
significantly different, although Screening Colonoscopists appear to use less

sedation and perform more unsedated procedures.

In response to the research question posed it appears that there is a strong
perception that screening colonoscopy is of higher quality than non-screening

colonoscopy and there are some key performance data to support this view.

Is there a difference or perceived difference in productivity between the

screening and non-screening colonoscopy services in Wales?

Productivity is a broad term encompassing many aspects of endoscopy
services. In terms of whether the screening service is more productive than the
non-screening service there is a perception amongst interviewee participants,
that it is, although this was mainly related to the rate of patients failing to
attend appointments. Productivity would be reduced if colonoscopy
appointments were lost by patients failing to attend so this perception appears
to be sound. There is clear quantitative evidence to support this view with a
statistically significant difference between the screening and non-screening
services in terms of DNA rate with the screening rate being less than one third

of the non-screening service.

There was consensus that the pre-assessment process adopted by the

screening service were the source of improved productivity as patients were
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better prepared and less likely to cancel an appointment or fail to attend. All
interviewees considered the assessment process in the screening service to be

superior to that of the non-screening service.

Other aspects of productivity were not tested though because of a lack of data,
so in response to this research question perhaps it may be fair to say there is a
perception of increased productivity within the screening colonoscopy service.
This is supported by quantitative data to demonstrate a statistically significant
decrease in the number of patients failing to attend a screening appointment
compared to a non-screening appointment, but other markers of productivity

have not been tested.

How is the assessment process for Screening Colonoscopists in Wales
perceived by Screening Colonoscopists, Non-Screening Colonoscopists and

other endoscopy unit staff?

The Screening Colonoscopist assessment process appears to be viewed
differently by Screening and Non-Screening Colonoscopists. Whilst the majority
viewed the process as important and necessary, although lengthy, Non-
Screening Colonoscopists considered it to be harsh, strict, rigid, and heavily
scrutinized. They felt people would be deterred from applying because of fear
of failure and humiliation. They also felt some colonoscopists would not be

happy with the ongoing level of scrutiny the screening programme utilises.

Screening Colonoscopist however recognised the assessment process as
stressful, but felt it was fair, supportive, and well executed. They were
reassured by the ongoing quality assurance processes within the screening
programme and commented on feeling well supported. Other professional
groups interviewed were unfamiliar with the assessment process but had

heard it was hard and long winded.
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It seems the assessment process itself may put some people off applying, with
the main issues relating to the manual data collection necessary prior to
application and the time it takes to go through the process. A more significant

barrier appeared to be lack of time in job plans to undertake screening.

It appears that the assessment process is viewed as positive by those that have
been through it, although some recommendations for improvement were
noted including facilitating electronic data collection, shorter timeframes
between application and assessment and greater mentorship and training
opportunities. Those that had not been through the process and had minimal
knowledge of the detail or available support given to progress had a different

view.

In response to the research question, perceptions of the Screening
Colonoscopists assessment process were mixed, although most interviewees
saw it as necessary. It appears some improvement is needed to the enabling
processes of assessment and accreditation. Communication appears to be
lacking and the screening colonoscopists perspective and a realistic description
of the process and support mechanisms in place for applicants should be

proactively communicated to potential Screening Colonoscopists.

Reflections on research design

A key strength of this study was the mixed methods design enabling
consideration of any variation in quality and productivity between screening
and non-screening colonoscopy services as well as professional perceptions of
the Screening Colonoscopist accreditation process. Flyvbjerg (2006) suggested
that good social science should employ a mix of qualitative and quantitative

methods to effectively answer the research question. Greenhalgh et al. (2016)
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described a paucity of qualitative research in clinical journals, which does not

appear to have been addressed.

The literature identified that quality and productivity have been the focus of
endoscopy services for many years (Gavin et al 2013), but there is little
evidence to suggest significant comparison between the screening and non-
screening services, particularly in Wales and professional perspectives on
accreditation of Screening Colonoscopists did not appear to have been

considered.

Sampling of staff was undertaken through a pragmatic approach with reliance
on the Lead Colonoscopist to identify appropriate participants. Although
criteria for inclusion were given, the Lead Colonoscopist may have included
colonoscopists who would show their health board in a positive light. However,
guantitative analysis of key performance indicator data enabled comparison of
quality between colonoscopists working in screening and non-screening
services in Wales. Although availability and quality of data relating to
productivity were limiting factors, it has been possible to consider variation in
the rate of patients failing to attend colonoscopy appointments for both

services.

Qualitative analysis of semi structured professional interviews provided an
opportunity to explore perceptions of quality, productivity and of the
accreditation process for Screening Colonoscopists to derive a rounded view

on the topics of interest.

The use of thematic analysis provided a practical application framework and a
robust, rigorous, and transparent approach to analysing qualitative data to

facilitate deeper understanding.
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Critical realism proved useful for understanding the reality of both services,
providing a common epistemological and ontological standpoint which
facilitated the mixing of data gathered during quantitative and qualitative
phases of this study. This allowed in-depth insight and greater understanding
of variation between the services and perceptions of the accreditation process

for Screening Colonoscopists.

The study was limited by availability of data and busy clinicians juggling post
pandemic workloads. On reflection, if data had been more readily available it
would have been better to have included more Non-Screening Colonoscopists
and to have limited KPI data to procedures carried out on people within the

age range for screening, thus removing any population bias.

Study strengths, challenges, and limitations
Strengths

This study involved all health boards in Wales, although one health board was
not able to provide data for the quantitative phase. Although much has been
written about quality of colonoscopy, there is a paucity of Welsh data, which
this study sought to address as well as the lack of qualitative information on
professional perspectives of the screening and non-screening services and the

assessment and accreditation process for Screening Colonoscopists.

The study involved gathering both quantitative and qualitative data and
triangulating it to develop recommendations for further research and for policy
makers. This research has been undertaken with the population who are likely
to benefit from its outputs (professionals involved in delivering colonoscopy
services in Wales) and the researcher was known to most of them. National
organisations in Wales including the Welsh Association for Gastroenterology

(WAGE), who represent professionals in the field, along with the National
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Endoscopy Programme (NEP) and Bowel Screening Wales (BSW) are well

positioned to act on findings of this research on behalf of their members.

The study utilised a reasonably sized sample from different professional
backgrounds and there was enthusiasm to participate. Enthusiasm came from
the perspective of wanting to make a difference to colonoscopy services in

Wales and this study was seen as capable of generating data to support this.

Challenges

Data quality and completeness was the biggest challenge with a surprising lack
of data on productivity measures from all health boards in Wales and historic
individual colonoscopist KPI data. Availability of electronic data appears to be a
daily challenge to professionals in Wales with some Lead Colonoscopists going
to great lengths to draw data together from different systems to support this
study. Whilst this is a limitation for the analysis of this study, it is a significant
point of learning for services in Wales and evidence of direction for future

improvement.

Research questions were revised to reflect availability of data in relation to
productivity and also to historic data which was not available for all
colonoscopists. The original intention was to explore any change in quality and
productivity over time to see if implementation of the screening programme

had made a difference to both services, but this was not possible.

It was also originally intended to study variation between Screening
Colonoscopists performing non-screening colonoscopy and Screening
Colonoscopists performing screening colonoscopy as anecdotal evidence from
professional conversations suggested they behave differently depending on

which service list they were performing. This was not possible as no health
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board in Wales was able to separate complete activity into screening and non-

screening cases.

Limitations

The study was limited by availability of data as described. For example,
exploration of variance in productivity was limited to the rate at which patients
do not attend (DNA) colonoscopy appointments, and although interesting it is
difficult to draw conclusions on variance in productivity between the different

services from this narrow perspective.

Although sample size was considered adequate to assess variation in quality
and productivity between screening and non-screening colonoscopy services, it
is noted that a small sample of the total pool of Non-Screening Colonoscopists
were included, and those that were had deliberately been targeted because of
their comparable experience to the Screening Colonoscopists. It was therefore
not possible to assess the extent to which variation in quality of individual

colonoscopists exists within the non-screening colonoscopy service generally.

Implications for future research and policy makers

Areas for future research and implications for policy makers will be discussed
in more detail in the next chapter but include further exploration of data
quality issues, quality and productivity measures for both individual
colonoscopists and endoscopy units and suggestions for improvement to the

Screening Colonoscopist assessment and accreditation process.

Conclusion

In this chapter findings of this mixed research methods study have been

considered and research questions explored relating to quality and
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productivity of screening and non-screening colonoscopy services and

perceptions of the accreditation process for Screening Colonoscopists.

It has been established that there is some evidence to suggest the screening
colonoscopy service is associated with better quality and improved
productivity than the non-screening colonoscopy service and perceptions of
the Screening Colonoscopist assessment and accreditation process are broadly

positive although some areas for improvement have been noted.
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8 Conclusion

This thesis has documented findings of a mixed methods research study which
considered variation in quality and productivity between screening and non-
screening colonoscopy services in Wales. The study also explored professional
perspectives of quality and productivity and the Screening Colonoscopist

accreditation process.

As discussed in chapter 7, it has been established that there is some evidence
to suggest that the screening colonoscopy service is associated with increased
quality and productivity compared to the non-screening colonoscopy service
and perceptions of the Screening Colonoscopist accreditation process are

broadly positive.

This chapter will build on discussion in chapter 7 and present summarised

conclusions focused on the initial topics of interest; quality, productivity, and
accreditation of Screening Colonoscopists. Data quality will be included as an
emergent finding and the chapter will conclude by outlining the contribution
this study has made to the evidence based and making recommendations for

further research and for policy makers and managers.

Quality

The screening colonoscopy service in Wales was perceived to be of higher
quality than the non-screening colonoscopy service. Reasons given included
the use of “elite” colonoscopists, a better service model, more robust pre-

assessment and a more rigorous approach to quality assurance.

There is some quantitative evidence to support this perception with polyp
detection rates being statistically significantly increased for Screening

Colonoscopists along with the rate of procedures undertaken without sedation
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and sedation dosage used in younger patients. There was a perception that
Screening Colonoscopists identify more polyps because they have more time
to look and because they do more procedures. Neither of these assumptions

were supported by the quantitative data.

All other KPIs relating to quality were not significantly different and comfort
scores for all groups indicated increased levels of discomfort compared to the

JAG national standard.

Productivity

The screening colonoscopy service in Wales is perceived to be more productive
than the non-screening colonoscopy service. This perception was based mainly
on the fact that fewer patients do not attend (DNA) screening colonoscopy
appointments than non-screening colonoscopy appointments. This was
supported by quantitative data with a statistically significant variation between

services.

However, no other data related to productivity was available apart from one
health board’s collection of information relating to planned and delivered
procedures which was not broken down by service type. This was also available
from Bowel Screening Wales for screening lists across Wales, but with no

comparator data it was not possible to establish significance.

Robust pre assessment was cited as the reason for decreased DNAs in the
screening programme, although it was also recognised that it would not be
possible to replicate this for the non-screening service due to the volume of

patients referred.
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Screening Colonoscopist accreditation

There were differing views of the Screening Colonoscopist assessment process
between groups. Whilst most interviewees felt the accreditation process was
necessary and important, many felt it was long winded with onerous
expectations of data collection prior to assessment. Those that had gone
through the accreditation process (Screening Colonoscopists) however,
considered it to be robust, but fair and supportive. Many Non-Screening
Colonoscopists had a different view and felt the accreditation process was

overly critical, strict, and harsh, although mainly agreed that it was important.

Some interviewees felt that the accreditation process and ongoing scrutiny of
KPI data may put some people off becoming a Screening Colonoscopist, but the

main barriers appear to be time commitment and job plans.

Data quality

The study was limited by a surprising lack of data relating to key performance
indicators for quality and productivity that should be collected by endoscopy

services according to the JAG.

The study protocol had been amended to include a limited number of KPIs
which were said to be well documented in Wales, but 5 of the 8 KPIs related to
guality still had some data missing. Data relating to productivity was
particularly poorly collected and, as discussed previously was only available
consistently for the rate at which patients do not attend (DNA) colonoscopy

appointments.

Availability of electronic data appears to be a daily challenge to professionals
in Wales with some Lead Colonoscopists going to great lengths to draw data

together from different systems to support this study.
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Muller (2018) states that lower-level performers can take steps to improve
measured performance but improving productivity in endoscopy units in Wales

would appear to be difficult without these most basic measurements in place.

Contribution to evidence base

This study has contributed to the evidence base in that there is now qualitative
and quantitative evidence to support significant variation in quality between
screening and non-screening colonoscopy services in Wales. Screening
colonoscopy is perceived to be of higher quality and there is statistically
significant increased polyp detection rate amongst Screening Colonoscopists in

Wales compared to Non-Screening Colonoscopists.

There is also now clear evidence to support statistically significant increased
productivity of the screening colonoscopy service in Wales relating to the DNA

rate and this was supported by qualitative data.

Professional perspectives on accreditation of Screening Colonoscopists do not
appear to have been considered previously and this study has provided insight

into benefits and concerns with suggestions for improvement.

A significant contribution of this study is to highlight the issues with data
quality and provision of routine electronic performance and quality assurance

data.

Implications for future research

Further research is recommended into variation in quality between screening
and non-screening colonoscopists in Wales using a bigger sample size of Non-
Screening Colonoscopists. The age range of patients whose procedure data is

included in the KPI reports should be restricted to match that of the screening

service. This would remove any population bias and enable a better
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understanding of the true comparison between individual colonoscopists KPI

data.

Colonoscopists for this study were matched by experience and therefore Non-
Screening Colonoscopists were not truly representative of the wider pool of
Non-Screening Colonoscopists. Anecdotal evidence from professional
conversations suggests there are some Non-Screening Colonoscopists in Wales
who perform very few procedures and whose KPI values are of poor quality. It
is likely that further research with this protocol would describe even greater

variation in quality between the two services.

Further research into variation in productivity would be useful to inform

service development.

Implications for policy makers and managers

Challenges with data collection processes in Wales need to be addressed to

enable routine collection of quality assurance and performance data.

In addition to improvement in electronic data collection systems,
administrative processes supporting the Screening Colonoscopist accreditation
process needs to be streamlined to reduce timescales between application and

accreditation.

Communication about the benefits of becoming a Screening Colonoscopist
should be improved and include processes in place to support Screening

Colonoscopists and accounts from newly accredited Screening Colonoscopists.
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Appendices

3.1 Colonoscopist inclusion criteria

- QUL  School of
Bowel Sgrinio WMESd Social Sciences
Screening Coluddion PRIFYSGOL Y
sgol y Gwyddorau
Wales Cymru @R  Cymdeithasol

How does perception of the bowel cancer screening colonoscopy
service differ between Screening and non-Screening
Colonoscopists and what are the differences in quality and
productivity?

Participant Inclusion Criteria

Please identify the following members of staff to be approached for
consideration of inclusion in this study:

e 2 Screening Colonoscopists

e 2 Non-screening Colonoscopists

e 1 Specialist Screening Practitioner
e 1 Unit Manager

Please ensure as far as is possible that individual screening colonoscopists
have similar experiences to Non-Screening Colonoscopists relating to:

e Annual procedure numbers
e Lifetime procedure numbers

e Usual case mix

Please provide contact details for staff identified and compile anonymised
data reports upon receipt of proof of consent.
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3.2 Data request form

. (QUUFE  School of
Bowel Sgrinio WS d Social Sciences
Screening Coluddion PRIFYSGOL [EERYS
gol y Gwyddorau
Wales Cymru (@)  Cymdeithasol

Work Package 1- Quantitative Analysis of Anonymised Data

How does perception of the bowel cancer screening colonoscopy
service differ between Screening and non-Screening
Colonoscopists and what are the differences in quality and
productivity?

Primary research questions for work package 1 (quantitative):

1. Is there a significant difference in specific key performance indicator
values between screening and non- screening Colonoscopists?

2. Is there a significant difference in the productivity of screening
colonoscopy services compared to non- screening colonoscopy
services when considering the rate of repeat procedures and list
utilisation?

Data Collection

Time points:

e 2012- or as near as possible depending on individual Health Boards
access to electronic historical data

e 2019/20 financial year- representing the most recent complete
financial year outside of pandemic (15t April 2019-31st March 2020)

Individual data:

Screening Colonoscopists only:
e Bowel Screening Wales key performance indicator reports from:
o April 2019-September 2019 and
o October 2019-March 2020

All Colonoscopists- data relating to colonoscopy only:

Procedure numbers
Completion rate
Polyp detection rate
Comfort scores
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e Withdrawal time

e Sedation rates- Midazolam use in <70-year olds and > 70-year olds

e Unsedated procedure rate

Unit data

For screening and non-screening lists separately:

Number of annual planned lists

Number of actual lists undertaken

Number and rate of repeat colonoscopy by reason
Number and rate of DNA’s (Did Not Attend)
Number and rate of CNA’s (Could not attend)

Please anonymise data to indicate:
e Screening Colonoscopists (SC)
¢ Non- Screening Colonoscopists (NSC)
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4.1 Missing and valid data

KPI Valid Missing Mean Median Range
data data

Procedure 73 0 201.96 172.00 7-708

number

Completion rate | 73 0 92.76 93.11 72.5-100

Polyp detection | 73 0 50.03 54.79 14.5-83.5

rate

Comfort score 62 11 (15%) 14.04 9.60 1.4-40.6

Sedation <70 66 7(9%) 1.910 2.00 1-2.7

years

Sedation >70 67 6(8%) 1.781 1.90 1-2.7

years

No Sedation 50 23 (31%) 30.90 34.45 2.04-64.15

Withdrawal 39 34 (46%) 10.13 9.50 2-18.8

time
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4.2 Histograms to illustrate distribution of data for each KPI relating to individual
colonoscopists using the complete data set of all 3 cohorts

4.2.1 Procedure numbers

Frequency

Histogram
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4.2.2 Completion rate

Frequency

20

15

-
o

Histogram

1000 110.0

80.0 90.0

Completion rate

n

zn
I P—E
~
]
=]

201.96
.= 134,578
4

Mean = 52.77
Std. Dev. = 4.907
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4.2.3 Polyp detection rate

Frequency
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4.2.4 Comfort scores

Frequency
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Std. Dev. = 10.746
N=63
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Comfort rated by nurse
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4.2.5 Withdrawal times
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4.2.6 Sedation used in patients aged 70 years and over

Frequency

20
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Std. Dev. = .393
N =68
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4.2.7 Sedation used in patients under the age of 70 years
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1 313

45
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20
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4.2.8 Rate of procedures undertaken without sedation
12 Mean = 30.30
Std. Dev. = 15.864
N=50
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rate of procedures undertaken without
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4.3 Non-parametric test- Kruskal Wallis results. Variation between two independent

cohorts of colonoscopists

KPI Kruskal Wallis
significance
Procedure Numbers .200
Completion rate .690
PDR .001*
Comfort .001*
Withdrawal .003*
Sedation >70 197
Sedation<70 .001*
No sedation .056

*Statistically significant result

219



4.4 Non-parametric test- Mann-Whitney U test results. Variation between two
independent cohorts of Colonoscopists.

KPI N N Mean | Mean | Uvalue Mann Whitney U
SC NSC SC NSC Significance

Procedure 30 21 21.28 | 33.61 | 486.500 .004

numbers

Completion 30 21 30.57 | 20.95 | 208.000 .024

rate

PDR 30 21 36.67 | 12.64 | 25.000 .000

Comfort 30 15 26.70 | 15.60 | 114.000 .008

Withdrawal 30 4 17.07 20.75 | 73.000 .519

Sedation 270 30 18 23.92 25.47 | 287.500 .707

Sedation<70 30 18 19.30 | 33.17 | 426.000 .001

No sedation 30 10 23.03 12.90 | 74.000 .017
Key:

SC= Screening Colonoscopist

NSC=Non-Screening Colonoscopist
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4.5 Mann-Whitney U test results with Bonferroni correction to assess significance of
variation between two independent cohorts of Colonoscopists.

KPI Mann- Whitney U Test Bonferroni
Significance Correction
P=.006
Significant Yes/No

Procedure Numbers .004 Yes
Completion rate .024 No
PDR .000 yes
Comfort .008 No
Withdrawal .519 No
Sedation >70 .707 No
Sedation<70 .001 Yes
No sedation .017 No
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5.1 Endoscopy unit productivity KPI’s — results of normality of data distribution

tests
DNA Kolmogorov- Shapiro-Wilks
Smirnov Significance
Significance
Screening .003 .003
Non-Screening .200 .335
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6.1 Semi structured interview guide

Semi structured interview guide

Question

Notes

Warm up:
e Welcome and introductions
e  Where are you working
e What does your role involve?

Consent
Confirm anonymity

Quality:

e Views on potential difference in
quality between the screening
colonoscopy and the non-
screening colonoscopy
services?

e Do you believe there is a 2-tier
service? And why?

e Hasthere been a change over
time?

e Quality assurance processes-
do they differ? How?

Procedure itself or general set up and
management of the service? What are the
differences?

In what way 2 tier? Is this inevitable? A
good thing or not?

Gap in quality- difference to 2008 when
screening started?

Is the QA process necessary? Can it be
improved?

Such as repeat procedures, DNA,
cancellations

Productivity:

e  Productivity- is there a
difference between the 2
services? In what way?

e Improvement- productivity and
quality

Improvement strategies- screening and
non-screening

SC Assessment:

e Do we need a screening
colonoscopist assessment
process?

e Are there any barriers to
accreditation? What are they?

e How can they be overcome and
how can we encourage more
Colonoscopists to apply for
accreditation?

e How can the process of
accreditation be improved?

Formal process or is there another way?
Barriers to becoming a screener or the
accreditation process

Practical suggestions
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