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Abstract

Background
We report the immediate educational impact of a previously developed gogditgpviement

(QD curriculum for UK urology residents.

Materials and Methods
Prospective pre/post-training evaluation, using the Kirkpatrick framewesldants’ QI

knowledge, skills and attitudes were assessed via standardized assessmesperiV

descriptive/inferential statistics and scales psychometric asalyse

Results

Ninety-eight residents from across the UK provided full dataSetde reliabilitywas good
(Cronbach-alphas=0.485-0.924). Residestsijective knowledg@Mpre=2.71, SD=0.787;
Mpost=3.97, SD=0.546)ntentionsto initiate QI (Mpre=3.65, SD=0.643; Mpost=4.09,
SD=0.642)attitudes towards doing Mpre=3.67, SD=0.646; Mpost=4.11, SD=0.591);
attitudes towards QI at worMpre=3.80, SD=0.511; Mpost=4.00, SD=0.495); atidudes
towards influencing Q(Mpre=3.65, SD=0.482; Mpost=3.867, SD=0.473) all improved post-
training (all ps<0.0001)Objective knowledgeemained stable (58% to 59%, p>0.05).

Residents’ satisfaction was high.

Conclusions

Our novel QI training is educationally sound and feasible to deliver. Longitudilab&ea
and scalability are planned.

Keywords
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Introduction

Over the past two decades, awareness of the neagbtove the safety and quality of
surgical services has increased. A number of prentimterventions have been developed
and published in the surgical literature. Theséunhe checklists [1], care bundles to improve
safety and quality of care delivery [2], and larggional data registries. Examples of such
registries include the National Surgical Qualityphmvement Program in the USA [3-5] and
national clinical audits in the UK, such as theibladl Emergency Laparotomy Audit [6] and
the National Prostate Cancer Audit [7]. Such naioagistries are aimed at auditing and
thereby benchmarking service quality, subsequeiiyving feedback on performance to be
delivered to individual services/organizations. [@uamprovement (QIl) interventions and

programs can then be targeted at weaker perfornarees.

Surgical education has followed these developmentgjical residents are now expected to
be involved in surgical QI projects as part of thiesidency training. National-level curricula
have explicitly included QI and system-based pcactis core competency requirements. In
the USA, for example, the above competencies aseritbed by the Accreditation Council
for Graduate Medical Education (ACGME) [8]. Patisatety and QI approaches are
supported by reference resources like the Qualifyraining Initiative (QITI) [9]. In the UK,
the Intercollegiate Surgical Curriculum Programuges the requirement for QI training [10]
and the General Medical Council [11] has made adatmy requirement that residents
before they can graduate from any residency progreed to complete at least two QI

projects.

A major barrier, however, to the successful andsstant implementation of such QI skills
development initiatives remains the lack of capeaitd capability within residency

programs to instill QI skills in residents. The piem is multifaceted and not peculiar to
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surgery. Comprehensive evidence reviews have shioatack of improvement science
knowledge and skills is a major barrier faced bthh@hysicians and surgeons in improving
patient safety [12]. Large scale studies have lbeelertaken to address these barriers and
increase capacity for safety reflection and improgat within residencies outside surgery
[13]. The above capacity problems have led toadtlevo major weaknesses in surgical QI
training. Firstly, delivering the requirement f@srdents to complete educationally
meaningful and clinically impactful QI is problen@atSecondly, the scalability and
sustainability of surgical QI also remains limited, surgeons or residents are typically
unable to carry out such work with enough depttié for it to show clinical effects. In
practice, this means that more often than not ssteksurgical QI is led by very few centers
or research teams, who can afford the capacitytiaredto their staff surgeons and residents

and often have in-house QI experts.

The EQUIP research program

To start addressing this wide capacity problentJbtraining and subsequent
implementation within surgery, in 2017 we launciieel Education in Quality Improvement
Program (EQUIP). EQUIP is a funded research program atitiberface of improvement
science and surgical education. The program airdstelop an evidence-based, user-
informed, practical and scalable QI skills trainmgriculum for surgical residents in the UK.
In the first instance, and for reasons of feasiphithe program is focused on urology
residents — but with a view to be applicable aceygssurgical subspecialty [14]. As part of

EQUIP, to-date:

1. We have carried out a review of published evideegarding how best to teach QI

skills to healthcare personnel
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2. Based on (1) and expert stakeholder input, we daveloped a draft, pragmatic,
introductory QI skills curriculum for urology resdts, deliverable within half a day
of face to face teaching. The teaching duratiaorsstrained due to competing time
pressures, and to allow scaled implementation gylsurgical residencies in the
future. Stakeholders who have reviewed the cumiimuh depth have included
Attending and resident urologists, specialist ugglaurses, patients, clinical service
managers, and medical education and improvemesmaeiexperts. The teaching

involves taught lectures, workshops, and small gneark.

3. Delivered the curriculum to one cohort of urologgidents who attended a national

skills ‘bootcamp’ to carry out proof-of-concept afe@sibility testing (during 2017).

We have reported in detail the above developmeesaarch in a recent publication in this
journal [14]. Here we report the follow-on reseanshich focuses on evaluating the
immediate educational effectiveness of the EQUAIhing. We specifically aimed to

evaluate whether the half day QI skills trainingtttve offered within a bootcamp setting was
effective in imparting knowledge and skills and noying residents’ attitudes towards

undertaking QI projects as part of their residesicie

Material and methods

Study design

This was a prospective, uncontrolled pre-post imgimtervention, using previously
validated assessment tools. The evaluation wagdug the well-established in surgical
education Kirkpatrick framework for evaluating cdesptraining interventions [15] — see

Evaluation Framework section below.
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The study was reviewed and approved as traininiyatran by the faculty boards of the

Urology Skills Bootcamps, where the training waBwdeed (see section below).

Participants & setting

The EQUIP QI training session was delivered as @fam/o Urology Skills Bootcamps [16,
17] with national remit (Leeds, October 2017, 48dents; Leicester, January 2018, 63
residents). Study participants were the entire dabfaurology residents attending the
Bootcamps (N=106). The development of the trairmingd initial feasibility evidence from the
Leeds 2017 first ever cohort we trained was repartdPallariet al.[14]. The knowledge,
skills and attitudinal dataset reported here, idiclg pre-post training comparisons and
psychometric evaluation of the assessment toolarger than the original dataset (as it
includes the additional 2018 training cohort) aag hot been reported to-date. The study
was reviewed and approved as an educational imeoveevaluation prior to data collection
by the faculty Directors as part of the in-buila&yation strategy of each one of the

Bootcamps.

The study cohort included residents at differeagss of their training. The residents who
took part in this study were specialist urologyideats (attending the Leeds bootcamp) and
core nonspecialized residents with an expressedesttin pursuing specialist urologic
surgery residency (attending the Leicester boot¢akgy clarity: in the UK, following
medical school completion, trainees (or residemid$A terms) go onto 2 years of
foundation training during which they rotate across specialties. Thtken followed by
another 2 years (typically) @bre training during which the rotations continue — so not all
core trainees will progress to becoming urologiBisally, specialist trainingtakes place
after the core training has been completed anpeasialty-specificj.e., all specialist urology

trainees who complete the training successfully wgtome urology Attendings.
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Evaluation framework

To offer a theory-driven and structured evaluatisa,applied the well-established
Kirkpatrick framework to evaluate the QI skillsitveng [15]. Briefly, Kirkpatrick proposes
that training programs should be evaluated onast ur separate but inter-related levels:
Level 1refers to the reaction of the participants tol&aening event and is typically
measured through self-reported feedback fotrasel 2refers to the learning that occurs
following the training and concerns the acquiredwiedge, skills and attitudes following
participation.Level 3refers to participants’ behavior change followthg completion of the
training. Lastly Level 40f the framework refers to organizational resatisl improvements
typically seen longitudinally and linked to theitiag events. In this study, we
operationalized the evaluation framework throughdglivery of previously validated
materials in the format of attitudinal and knowledgssessments [13] — described below. For

coherence, we present the results of the studglwing the same framework structure.

Evaluation tools

To ensure robustness in the data collection, weecho established assessment tool [13].
The tool has been designed in line with the Kirkipktframework; developed to capture
similar assessment domaing (safety and quality of care); and used beforesmalar
context and with a similar population (safety an@lgy training addressed to junior
residents). The tool therefore allowed us to captie requisite Kirkpatrick levels 1 to 3,
which was feasible within the timeframe of the asseenti(e. within the same day of the

training). The tool covered the following domaiadl {tems included within Table 2):

Part A (4 items), Kirkpatrick level 2a: residenggtitudes towards carrying out a QI project
Sample items: (i) Carrying out a QI project woutldfficult (1) ... easy (5); (ii) not

expected of me (1) ... expected of me (5).
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Part B (8 items), Kirkpatrick level 2a: residengdtitudes towards QI more broadly at their
workplace Sample items: (i) By concentrating on addressangses of poor quality | can
contribute to improving patient care and safetp)1¢i) Acknowledging and dealing with

quality problems where | work is an important pariny job (1-5).

Part C (8 items), Kirkpatrick level 2a: residengdtitudes towards their own ability to
influence QI at their workplacé&ample items: (i) | feel able to raise concensui poor
quality of care in the service | work (1-5); (iijdel my voice is heard when quality

improvement projects are chosen and prioritize)(1-

Part D (8 items), Kirkpatrick level 3: residentsitentions to engage in QI at their place of
work/residency following the training@ample items: (i) 1 will actively find out abogtiality
improvement projects/initiatives currently ongoifigb); (ii) | plan to support trainee

colleagues or seniors involved in a quality improeat project or initiative (1-5).

Part E (10 items), Kirkpatrick level 2b: objectiaesessment of residents’ QI knowledge

through standardized multiple-choice questions fggeendix for the full list).

Part F (8 items), Kirkpatrick level 2b: subjectimesessment of residents’ QI knowledge
through questions mapped onto the course learrojegtives. Sample items: Circle the
number that best describes the level of knowledgeyou feel you have for each item: (i)

Different elements of ‘high quality care’; (ii)) Whthe ‘Plan-Do-Study-Act’ method is (1-5).

Part G (18 items and open-ended questions), Kirkgatevel 1: residents’ satisfaction with
the training only administered post-course: these were afqgewoiously standardized

satisfaction with training questions, which we aedpminimally from a previous study [14].
The questions covered course content (7 itemdsyetgl(6 items), and general satisfaction

with it (5 items; all items included within Figug; additionally, residents were able to offer
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open ended comments regarding strengths of these@und areas for future improvement, to

be used for future refinement of the program asddivery.

Of note in relation to the tool development:

Parts A to D were reviewed and adapted to the irgmznt (rather than patient
safety) focus of the training (by NS, who has di&iyears of QI expertise in surgery)
to ensure the attitudinal assessment on the whaseappropriate for use with
residents and fully mapped onto the concepts asfthigues that the course covered.
The modified scales were reviewed for coveragesantability by the EQUIP
Steering Group prior to the course (Attending agident urologists, patients,

medical education and improvement science Faculty).

Part E questions (see Appendix) were derived fitoenQIl questions of various
modules freely available offered by the Open Sclobtthe Institute for Healthcare
Improvement (IHI) [18]. To arrive at the desiralket of questions for our purposes
we took into account content (to ensure the mdseware covered by the course) and
feasibility (.e., a number of questions that was feasible to acitar)i Question
selection proceeded in stages: IHI questions wlierevaewed by an Attending
urologist with expertise in improvement science’AG¥-stage 1 20 questions were
longlisted, which were subsequently reviewed bgra@ Faculty member with
expertise in improvement science (NS), who arrigeti0 multiple-choice questions
(MCQs)stage 2 These MCQs were jointly reviewed for language iastructions by
both experts (JSAG and NS)age 3 Lastly, the questions were pilot-completed and
reviewed by 2 improvement science experts withinregearch Centestage 4 Both

experts got a least 9 of the 10 MCQs right; angt tiféered minor linguistic
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modifications, which we made prior to the finallumion as Part E of our assessment

tool-stage 5

All attitudinal (parts A to D), subjective knowleelgpart F), and satisfaction with the course
(part G) questions were scored on 5-point Likealess, with higher numbers indicating

higher agreement with the statement.

Participating residents also filled in their dermegguic information, which included personal
and residency data as well as questions aboutiimder of QI projects they have carried out

to-date, and what training and mentoring in QI thay received to-date.

Data collection and analyses

The full assessment tool was administered befatleaéter the half-day QI course as part of
the two Urology Skills Bootcamps in October 201@¢Hs, UK) and January 2018
(Leicester, UK). Participants’ responses betweerbtiseline/pre-course and post-course
assessments were matched. To maintain participamtyanity, each assessment pack was
assigned a random four-digit code printed on &sticEach participant was provided with
two stickers and instructed to stick one on thespective pre- and post-course assessment
pack. This way, the only person who was aware ohdividual sticker code was the
participant themselves — hence the research teamkeet blinded to the responses at all
times. This was done to ensure minimization ofaadésirability bias in the attitudinal

responses; and honesty on the part of the pantitspa

All data were analyzed quantitatively using inféralnstatistics through SPSS 21.0 (IBM
Corp.) [19]. Cronbach alpha coefficientg (vere used to evaluate the internal consistency
(reliability) of the attitudinal (parts A to D) arsdibjective knowledge (part F) scales of the
assessment tool. Alphas can take a value of utoMth typically acceptable values

between 0.70 and 0.90 — lower values indicate s¢hht include items that are not scored in
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a similar manner; higher values indicate scalesititdude redundant items). Descriptive and
inferential analyses were subsequently carriedbauhe scaled scores, as well as the
objective MCQ scores (converted to % correct, duhe 10 MCQs), and the satisfaction
data. Non-parametric Wilcoxon matched pairs siga@#ts test was used to test for pre-post
course differences in the scaled variables and Melis test was used to compare the MCQ

performance. For all analyses, p<0.05 was setsistgtally significant.

Free-text comments by the residents on strengithsnaprovements of the course were
analyzed qualitatively following a thematic anasyapproach using NVivoll (QSR
International) [20]. The thematic categories weaoi®d were directly analogous to those
reported in Pallaret al.[14] the main added scientific value being that tihemes were
produced through analysis of a larger resident toRor simplicity and brevity, we do not
report these themes; the detailed thematic tatdéyding residents’ written quotes, is

available from the corresponding author.

Results

Participants’ demographics & prior quality improveemt work

One hundred and three residents attended the twtt&ops; of those, 98 returned
completed and usable datasets. Residents wereattdr@ Local Education Training Boards

(LETBSs) across the entire UK, as well as Europélda & Figure 1).

Only 24% of residents reported having not done@hwork at all at the time of the training.
Approximately three quarters of the residents (728pprted having been involved in at least
one QI project (1 project=29%, 2-3 projects=18%erd® projects=18%). Most residents,
however, reported not having received formal Qliskiaining (63%, with a further 11%

reporting being unsure about this question). Lilsmymost residents reported that they had
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not received any mentoring in QI prior to this @®I(68%). Of those who stated they had
had such mentoring, (23%) the mentor was locateallip(10%), within their NHS
Trust/hospital (5%), nationally through their owmmfessional network (2%), or finally

‘elsewhere’ €.g, through informal on the job learning; 4%).

Residents’ satisfaction with the training (Kirkpatk level 1; assessment part G)

Residents reported very high satisfaction leveth wontent, delivery and overall training
(n=76 residents scoring 4 or 5 on the 5-point 9caleer 80% of respondents agreed/strongly
agreed with individual items; see Figure 2. Twansewere scored lower. Firstly, on the
delivery aspect, the teaching and learning matempilality was perceived as low (N=29
residents scoring 4 or 5 on the 5-point scale)oBély, just over 60% of residents (N=59)
agreed or strongly agreed that they would like gpootunity to practice the techniques that

they learned on practical QI work.

Residents’ attitudes towards QI (Kirkpatrick levea; assessment parts A to C)

All the scaled attitudinal assessments are repantéadble 2 (including both scale scores and
individual items scores pre and post training).i&lity analyses overall met acceptable
statistical standards, with alphg {alues over the typically acceptable 0.70 cutvatlie —
except for the pre-course attitudes towards doin(n€0.485). We are not clear why this
result emerged; and the same scale showed goadili&}i post-training ¢=0.727). Hence,

we did not edit the scale for subsequent analyses.

Examination of individual items reveals that residéattitudes started from a positive
baseline: the majority of medians were 4 on the@bscales. Despite the high starting point
on the scales, all three attitudinal scales shamgdovement from baseline to post-training,

indicating a more positive view of QI work afteetbourse.
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Residents’ knowledge of QI (Kirkpatrick level 2bssessment parts E & F)

Objective knowledge was overall relatively highbaseline (58%) and did not significantly
increase post-training (59%, p>0.05) (Table 3).j&etlve knowledge, which was mapped
onto the specific learning objectives of the coust®wed statistically significant

improvements between baseline and post-training.

Residents’ intentions to engage in QI (Kirkpatridkvel 3; assessment part D)

Residents’ intentions to initiate or engage in gp@ject in the 6 months following that

course increased significantly (Table 2).

Discussion

Study summary

The study aimed to offer a theory-driven, struatuegaluation of the immediate educational
effectiveness of the EQUIP training in QI skillstive context of a surgical skills bootcamp.
Overall, the study found that the short trainingdule that we have developed based on
existing evidence on how to train QI skills and thstakeholder inputs (from patients,
residents, surgeons, nurses, and education andvetpent scientists) offers an
educationally feasible intervention with a rangenomediate positive impacts on residents.
Following the course, we found that urology restdeeported significantly enhanced
attitudes towards QI and also felt that their krexdgle has improved. Their intentions to
engage in QI work were reportedly better and tgemeral overview of the course was
positive. The course, however, did not impact stighlly on objective knowledge on QI. We

reflect on this, and other aspects of the studipvihe
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Reflection on the findings

There are a few areas to highlight from this stuksstly, the baseline scores across almost
the entire assessment battery (which was dondliarfanymity to reduce socially desirable
responding) were high. Related to this, the majaitthe residents reported having been
involved in at least one QI project at the timeha training — indeed many of them had done
more than that. As the resident sample we had cénmsa wide range of regions and
residencies, this pattern of findings suggestssitige outlook for QI training in urology
programs in the UK. The EQUIP program is thus inesgy with what appears (based on the
exposure to QI reported by the residents of thidygtto be a spread-out QI culture in

urology departments and NHS hospitals.

Secondly, the residents were receptive to theitrgiand found it relevant and useful. A
theme that emerged from free-text comments on lodwrther improve the course (data not
reported) was that they require support to under@kwithin their own residencies after the
conclusion of the Bootcamps. The request for sugpuast-course corroborates previous
findings, which showed that residents suggestestiaff the course to Attending urologists,
such that a body of mentors for them gets develageass UK residency programs [14]. Our
interpretation of these findings is that we areking at a body of early-career residents with
an existing understanding of QI and motivationrigage with it, with an adequate support

infrastructure.

Lastly, we were surprised regarding the objectivevidledge scores, which at baseline were
higher than what we would have expected, approgdd¥o. We did not expect this,
especially in light of the fact that the majoritfyresidents also reported not having had
formal training in QI methods. One explanationtfus pattern is that the course covered

introductory concepts — such that the residentfddoave been exposed to them as part of
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‘on the job’ training. Most, if not all, NHS Trusts the UK have a QI team or department,
hence coverage of the terminology and methodsrtsape higher than one would have
expected by examining the urology curriculum aloFtas offers a positive environment for
QI work — but biases our assessment, as we hadgaorcontrol the exposure to QI that
residents had prior to the Bootcamps. A furthedaxgtion for this pattern of results is that
the residents had pre-course access to a basmu@lesQuality Improvement Made Simple
a freely-accessible booklet produced by the UK'aldeFoundation [21]). We have no way
of ascertaining who had gained access and redabtiidet — but this alone could have
offered many of the correct answers. FurthermtieMCQs we used could be improved.
Whereas the items come through the well-establitiedhey have not been subjected to
validity testing a such; and the wording and resgooptions in some of the items could be
improved. Objective knowledge assessment as péniofraining requires further

development.

Strengths and limitations

This study has limitations typical of training ewations carried out in the short-term. This
was a pre-post training evaluation that lacked radsand randomization, hence causal
inference is limited [22]. The study horizon wasihas we carried out all assessments
within the same day, hence retention of the taggitis and techniques is unknown. For the
same reason, we cannot ascertain how much of tighttanaterials went into use after the
residents returned to their programs post-Bootcaifips evaluation rested on self-reported
metrics and, as discussed above, a higher qualjective knowledge assessment is required
for future evaluations. Furthermore, the core @ufty at these Bootcamps included an
Attending with QI expertise (Green), an improvemsgientist (Sevdalis) and further faculty
facilitators with a good grounding in QI (Pallakhadjesari). As not all residencies have

improvement science experts, replication of thiglel@ould be limited and requires further
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development and evaluation. Similarly, integratdnhe QI training as a ‘module’ of a
residential Bootcamp may be a delivery model thd¢asible to some but not all residency

programs globally — which represents a furthertitnon of the scalability of this study.

The study also has strengths. These data extenitibépilot evaluation that we reported
recently [14]. A limitation of that study was thtae small resident sample size we had meant
that we could not carry out a detailed statistas@alysis of residents’ attitudes, knowledge
and skills improvement from baseline to post-tragniThis has now been completed. The
evaluation was informed by a well-established fraor in the form of Kirkpatrick [15],

which allows a breakdown of the taught materiatgacts. It also logically allows us to
develop the evaluation further, through followingthe residents’ activity longitudinally

once they have completed the Bootcamp and havenegstheir clinical duties in their

hospitals.

Lastly, the study offers a secondary deliverablienform of an attitudinal survey (Parts A
to D of our assessment instrument), which has begchometrically evaluated through
reliability analysis. This means we now have antaafthl tool that can be used by
colleagues globally to evaluate attitudes towartlar@ intentions to engage in it — to the

best of our knowledge this is a first such tooldse with surgical residents.

Future research and implementation of the EQUIP program

Following this evaluation, as of 2018 the annualiaun Urology Skills Bootcamp became a
mandatory requirement for UK urology residentststgrthe ST3 yeari.€., going
categorically into specialist urologic surgerymiag). This was done under the aegis of the
British Association of Urological Surgeons (BAUSNich is a section of the Royal College
of Surgeons of England3]. The Bootcamp now fully incorporates the QI modwich we

delivered again in October 2018 with a short satisdbn survey, which fully replicated the
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data reported here). This is an important policyetiigoment that means we now have an
annual cohort of 50 urology residents who will igeeour standardized QI module. With an
estimated trainee population of 300-350 in the ks means that in the coming years we
will have offered the course to all urology resideMhis development offers a strong scale-

up strategy [24], so that UK urologists are rougirexposed to QI skills training.

The need, however, remains to develop a cadrenadrs@ttending urologist mentors for the
residents, who will have a basic understandingiatedest in supporting residents’ QI work.
This has been expressly articulated as a reseasthin the studies we have carried out to-
date and also by the EQUIP Steering Group. We @anedeveloping a train-the-trainers
model [25], which will incorporate similar trainirfgr urology Attendings. We are seeking to
determine whether the training could be offeredomnatly or regionally; and how regularly,
to allow adequate numbers of Attendings to také pde are further seeking to establish
what the educational efficacy of such a course diel (in a similar manner to what we

reported here).

A parallel arm of the EQUIP development will includ facilitated forum for residents to
have access to completed QI projects (as exemptars)ell as ongoing QI projects which
will be open for them to contribute to. The spexifion of such a forum (likely web-hosted)
and its delivery remain to be designed, piloted evaluated. Such a forum will address the
practical need for residents to enroll themselaés ongoing QI work; or to initiate their own
and share it with their peers. It will also allow o achieve the longitudinal evaluation of
how much QI work and of what impact the traineddests carry out post-course [26] —
hence address an ongoing limitation of the stuidiaswe have reported to-date. Metrics of
what constitutes an educationally and clinicallyeaningful’ QI project for a resident to be
involved in need, remains to be agreed. Large nusnifeprojects undertaken by residents is

not in itself a metric of success: improvementsitsts recently warned about the caveat of
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excessive ‘project work’ following QI trainingg. the proliferation of large number but low
impact QI projects [27]. The surgical education androvement community should remain
conscious of these challenges but also optimistitthey can be overcome to improve

resident education and generate improvements iogegative care.

Conclusions

The study supports feasibility and immediate edanat impact of our practical QI

curriculum for UK urology residents; and offersaasmce on the psychometric suitability of
an attitudinal assessment battery for QI skillsje®live knowledge assessment needs further
development. Ongoing research should focus on atrafuthe impact of the curriculum in

residents initiating QI projects; and large-scai@lementability in the UK.

Pagel8of 31



Funding

The research was funded by the Urology Foundalibe.Urology Foundation is grateful for
the support of the Schroder Foundation on thisgatoNS and EP's research is supported by
the NIHR Collaboration for Leadership in Appliedalids Research and Care South London
at King's College Hospital NHS Foundation Trust. iS&lso member of King's Improvement
Science, which is part of the NIHR CLAHRC South Hon and comprises a specialist team
of improvement scientists and senior researchessdoat King's College London. Its work is
funded by King's Health Partners (Guy's and St TdeiNHS Foundation Trust, King's
College Hospital NHS Foundation Trust, King's Cgdd_.ondon and South London and
Maudsley NHS Foundation Trust), Guy's and St Tho@harity, the Maudsley Charity and
the Health Foundation. No funding source had atg/irothe design and conduct of the
study; collection, management, analysis or intégbi@n of the data; or preparation, review
or approval of the manuscript. The views expressedhose of the authors and not
necessarily those of the Urology Foundation, NHM8,NIHR or the Department of Health

and Social Care.

Pagel9of 31



References

1. Haugen, A.S., N. Sevdalis, and E. Sgftelémgact of the World Health
Organization Surgical Safety Checklist on Patieafie8/. Anesthesiology: The
Journal of the American Society of Anesthesiolagig019.

2. Lavallée, J.F., et alThe effects of care bundles on patient outcomegstematic
review and meta-analysiBnplementation Science, 201172(1): p. 142.

Khuri, S.F.;The NSQIP: a new frontier in surgei§urgery, 20051385): p. 837-843.
Maggard-Gibbons, MThe use of report cards and outcome measurements to
improve the safety of surgical care: the Americantl€ye of Surgeons National
Surgical Quality Improvement Prograf@BMJ Qual Saf, 20123(7): p. 589-599.

5. Sellers, M.M., et alAmerican College of Surgeons NSQIP: quality in+tnag
initiative pilot studyJournal of the American College of Surgeons, 2@13(5): p.
827-832.

6. NELA. National Emergency Laparotomy Audkvailable from:
https://www.nela.org.uk/. Accessed 30 Aug 2019

7. NPCA.National Prostate Cancer Audifvailable from: www.npca.org.uk. Accessed
30 Aug 2019

8. Accreditation Council for Graduate Medical Edima, A. ACGME Common
Program Requirements (Residen291L8 June 2018; Available from:
https://www.acgme.org/Portals/0/PFAssets/ProgramRenpents/ CPRResidency201
9.pdf. Accessed 30 August 2019

9. American College of Surgeoridie Quality In-Training Initiative: An ACS NSQUIP
collaborative. Practical QI: The basics of qualityprovement2017.

10. ISCP - Intercollegiate Surgical Curriculum Regme.The Intercollegiate Surgical
Curriculum 2016; Available from:
https://www.iscp.ac.uk/static/public/syllabus/spilss_u_2016.pdf. Accessed 8th June
2019

11. General Medical CounclEMC What we doAvailable from: www.gmc-uk.org.

12. Kirkman, M.A., et al.The outcomes of recent patient safety educati@miaentions
for trainee physicians and medical students: agysitic reviewBMJ open, 2015.
5(5): p. e007705.

13. Ahmed, M., et alBuilding a safer foundation: the Lessons Learnigratsafety
training programmeBMJ Qual Saf, 2014£23(1): p. 78-86.

Page20 of 31



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Pallari, E., et alDevelopment and implementation of a national quaifitprovement
skills curriculum for urology residents in the Usit Kingdom: A prospective multi-
method, multi-center studyhe American Journal of Surgery, 2018.

Kirkpatrick, D.L. and J.D. Kirkpatriclvaluating training programs (ed.gan
Francisco: TATAMcgraw Hill. ix-3, 2006.

Biyani, C., et alFirst urology simulation boot camp in the Unitechdom.African
Journal of Urology, 2017223(4).

Hanchanale, V., et almpact of urology simulation boot camp in improving
endoscopic instrument knowled@MJ Simulation and Technology Enhanced
Learning, 2018: p. bmjstel-2018-000313.

Institute for Healthcare Improveme®pen SchoolAvailable from:
http://www.ihi.org/education/ihiopenschool/Page$idé.aspx.

SPSS, 1IBM SPSS statistics for Windows, version 2Bi&w York: IBM Corp,
2017.

International, QNVivo qualitative data analysis software (Versidr). 2012, QSR
International Pty Ltd Victoria, Australia.

The Health Foundatio@uality improvement made simple: What everyoneldhou
know about health care quality improvement

Marsden, E. and C.J. TorgersBmgle group, pre- and post-test research designs:
Some methodological concer@xford Review of Education, 20128(5): p. 583-
616.

Royal College of Surgeons, R. About the RCSilable from:
https://www.rcseng.ac.uk/about-the-rcs/. Accesse8&ptember 2019

Powell, B.J., et alA refined compilation of implementation strategiessults from
the Expert Recommendations for Implementing Ch@aB¢C) project.
Implementation Science, 201B)1): p. 21.

Ahmed, M., et alBuilding capacity and capability for patient safetgucation: a
train-the-trainers programme for senior doctoBvlJ Qual Saf, 20122(8): p. 618-
625.

O’Leary, K.J., et allmmediate and long-term effects of a team-basetitgua
improvement training programmBMJ Qual Saf, 20128(5): p. 366-373.

Myers, J.S. and B.M. Wonlgleasuring outcomes in quality improvement education
success is in the eye of the behal@&19, BMJ Publishing Group Ltd.

Page21 of 31



List of Tables & Figures

Table 1. Participants demographic information

Gender

Training region

Resident level

Female

Male

Midlands and East of England
North England

London and South East
South England

Rest of the UK

Scotland

Wales

Northern Ireland

Republic of Ireland

Rest of Europe

Rest of the world

Core training (CT) level
CT1

CT2

CT4

Specialist training (ST) level
ST3

ST4

Non-specified (other ST level &
clinical fellows)

29
69
27
21
18

15

31

29

52
49

15

%

30
70
28
21
18

15

32

30

53
50

15
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Design, piloting and evaluation of a quality impeovent learning model for urology and core residdessons from the United Kingdom

Table 2. Standardized pre-post training assessment of residents’ attdes towards quality improvement (parts A-C), intentions to

engage in quality improvement work (part D), and knowledge of quality improverant (parts E-F)

PRE (N=96-98) POST (N=93-94) .

Standardised evaluation questionnaire: parts A to & individual items
Mean Median SD Mean Median SD

1. Carrying out a QI project would be: difficult)(... easy (5) 3.13 3.00 0.981 3.57 4.00 0.849 <0.0001
Part A: 2. [as above]: worthless (1) ... worthwhile (5) 3.87 4.00 0.959 439 5.00 0.736 <0.0001
fg&g%is 3. [as above]: not expected of me (1) ... expecteden(5) 3.84 4.00 1.155 400 4.00 0.9390.260
CLINEROIEE 4 [as above]: unhelpful to the service (1) ... helfo the service (5) 3.83 4.00 1.016 4.46 5.00 0.634 <0.0001

Subscale totals 0.485 3.67 3.00 0.646 0.727 411 4.00 0.591 <0.0001

1. By concentrating on addressing causes of paalitgu can contributt 414 400 0674 435 400 05810009

to improving patient care and safety

Iiﬁn‘elnl:ep reflecting on quality, | can improvergices for urological 407 400 0736 431 400 0640 0.002

3. Acknowledging and dealing with quality problemisere | work is an
Part B: important part of my job 3.59 4.00 0.983 4.10 4.00 0.734 <0.0001
Attitudes EMIEE appropriate to challenge well-establispeattices if they 444 400 0593 440 400 05740580
)10 S compromise quality of care
Ql at 5. Being vocal about improving services is gengraticeptable at my 368 400 0880 392 400 07410014
work place of work

6. Suggesting an area for quality improvement aptage of work

would be met with support and encouragement frospital 3.45 3.00 1.006 3.78 4.00 0.895 0.001

management

7. Suggesting an area for quality improvement atnaining rotation 398 400 0837 411 400 06790192

would be met with encouragement and support byupgivisors
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Design, piloting and evaluation of a quality impeovent learning model for urology and core residdessons from the United Kingdom

Standardised evaluation questionnaire: parts A to & individual items _ PRE (N=96-98) u POST (N=93-94) _

(clinical and educational)

8. Quality improvement is only applicable to poengces 417 4.00 0.862 4.07 4.00 0.997 0.602
Subscale totals 0.731 3.80 3.00 0.511 0.823 4.00 4.00 0.495 <0.0001
1. It is easier to find someone to blame rathem fbaus on the causes 316 3.00 1233 317 3.00 1179 0.771
poor quality care ' ' ' ' ' ' '
2. | feel able to raise concerns about poor qualityare in the service 351 400 0.803 380 4.00 07700001
work : : : : : : :
3. | feel my voice is heard when quality improveterojects are
chosen and prioritized 3.16 3.00 0.850 3.52 4.00 0.864 <0.0001
Pa_rt_ % 4. | feel able to lead a quality improvement prog@cinitiative 3.50 4.00 1.008 3.91 4.00 0.713 <0.0001
Ability to
T 5. | feel able to contribute to a quality improverhproject or initiative 410 400 0696 429 400 05800018
Ql at led by someone else ' ' ' ' ' ' '
work 6 | believe that being involved in a quality impeseent project or
initiative helps improve quality of care Sl i e R e
7. | feel able to talk about quality gaps in theecaf my own patients 3.67 4.00 0.883 406 4.00 0.700 0.001
8. | feel able to act on concerns or suggestionsyiprovement raised 366 400 0.873 402 400 0688 <0.0001

by patients in my own care
Subscale totals 0.748 3.65 3.00 0.4820.798 3.87 3.00 0.473 <0.0001

1. I will actively find out about quality improvemeprojects/initiatives

Part D: currently ongoing 3.63 4.00 0.913 4.04 4.00 0.961 <0.0001
[cEhile R 2. | intend to clearly communicate my concerns réigg quality of care 388 400 0.662 T —
(o) =h[s[-s[-H to members of my team or service
in Ql . . . i

Q 3. | plan to support trainee colleagues or seniorslived in a quality 402 4.00 0.658 055 s -

improvement project or initiative
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Design, piloting and evaluation of a quality impeovent learning model for urology and core residdessons from the United Kingdom

Standardised evaluation questionnaire: parts A to & individual items _ PRE (N=96-98) u POST (N=93-94) _

4. | plan to engage directly with patients to idgndpportunities for

. : : 0.980 3.90 4.00 0.917 0.001

improvement in our service

_5. | plan to engage dlrectly with nurses to idgntipportunities for 329 300 0984 390 400 088 <0.0001

improvement in our services

6. | plan to engage directly with hospital managette identify 307 300 1.028 379 4.00 0.960 <0.0001

opportunities for improvement in our services

7.1 WI|| intervene whenever | think a patient mag/ exposed to poor 404 400 0798 435 400 0617 <0.0001

quality care

\Elsv.olrlelan to make a point of learning from othepsality improvement 399 400 0.780 434 400 0648 <0.0001

Subscale totals 0.887 3.65 3.00 0.6430.9174.09 4.00 0.642 <0.0001

1. Different elements of ‘high quality care’ 288 3.00 0.807 3.79 4.00 0.701 <0.0001

2. Dlﬁgrent §ources_of information regarding leg€huality in patient 261 300 0.836 375 400 0.721 <0.0001

care (including quality problems)

3. How to set up a quality improvement project frecnatch 2.56 2.00 1.030 3.93 4.00 0.707 <0.0001

4. What the ‘Plan-Do-Study-Act’ method is 2.47 2.00 1.146 419 4.00 0.660 <0.0001
Subjeétive 5. Who the ‘stakeholders’ of a quality improvemanitiative are 2.44 2.00 1.060 4.03 4.00 0.754 <0.0001

6. What improvement outcomes can include 276 3.00 0.910 4.04 4.00 0.624 <0.0001

_7. How_ to evalt_Jate whether a quality improvemenjgut is actually 284 3.00 0.909 399 400 0577 <0.0001

improving quality of care

8. Skills I need to lead and deliver a quality ioy@ment project 286 3.00 1.001 403 400 0663 <0.0001

successfully

Subscale totals 0.904 2.71 2.00 0.787 0.924 3.97 4.00 0.546 <0.0001
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Design, piloting and evaluation of a quality impeovent learning model for urology and core residdessons from the United Kingdom

Standardised evaluation questionnaire: parts A to & individual items _ PRE (N=96-98) u POST (N=93-94) _

58% 54-61% 59% 56-62% 0.554

Notes:Part A instructionsCarrying out a Quality Improvement project wobkl....;Part F instructions circle the number that best describes
the level of knowledge that you feel you have fackeitem (items F1 to F8Part E sample sizior both pre- and post-training assessments
N=87; Part E statisticgeported include % correct answers and 95% comfieléntervalsalphasreported represent Cronbach Alpha internal
consistency subscale reliability coefficienisievelsgenerated by Wilcoxon (Parts A to D; for scalex) BcNemar (Part E; for MCQs) paired
samples tests throughout. We have also carriethegtatistical analyses on the subgroup of retsdeho reported having had no formal QI
training at the time of the Bootcamps. All the lestemained similar €. in the same direction pre-post training; showimg same level of
post-training improvement for the attitudinal akdls scales, and no improvement on the objectiveviledge MCQs.
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Urology residents
in EQUIP study

. London and South East
@ Vvesanctan
. Nortern Engiand
. South England
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Figure 1. Participating residents visually mapped across the UK urologisurgery

training regions (N=98)
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Satisfaction % agree or strongly agree
0 10 20 30 40 50 60 70 80 90 100

Should be offered to all urology trainees as part of their postgeattaiming curriculum (n=8 . )
Improved my understanding of how to carry out a quality improvement pinjpcactice (n=87)
Improved my understanding of how to choose a topic area suitabletiatity improvement project (=79 )
Improved my understanding of how to engage colleagues in quality improvggs) I
Improved my understanding of the core principles of quality improvemepied to urology (=7 )
Is relevant to trainees aspiring to become future Consultangistsi¢n=83)
Improved my understanding of measuring processes and outcomes for imgmopemposes (n="77 )

Content

This course should be extended to a whole day in the future (NS0
There was a good mix of lecturing and group activities (=)
The learning objectives were met (n=84)
This course was well-delivered and engaging (n=80)
The information was provided in a way which was easy to understa 8 ) e —
The teaching and learning materials were of appropriate quali3g]n=—

Delivery

Following this course, | feel excited about undertaking a qualibydrrement proje ct (n=8.3 ) H
Following this course, | am confident | can complete a qualitydrgment project (=77 ) T —
Following this course, | would like more opportunity to practicetWiiave learnt on quality improvement in my current training rota=59)
1 would recommend this course to a trainee colleague (n=76 )
Overall, | am satisfied with this course (n="7 6 ) ——

Satisfaction

Figure 2. Residents’ self-reported satisfaction with the quality iprovement course (N=98, 1-5 Likert scales throughout)
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Appendix

Assessment Part E: Objective knowledge multiple choice questi®n

1. The ‘Model for Improvement'...:

(A) Is the best approach to plan a quality improgatrproject
(B) Can only truly be generalized to USA settings
(C) Offers a structured and logical approach tagihasg a quality improvement project
(D) Allows the development of statistical modelshofv to improve patient outcomes
2. The four steps for testing whether change result®iiimprovement are:
(A) Plan-Do-Study-Act
(B) Innovation-Pilot-Study-Act
(C) Plan-Implement-Pilot-Spread
(D) Innovation-Pilot-Implementation-Spread
3. When implementing a quality improvement project onereason_not to use a RCT
is that:
(A) RCTs require very large samples to be done well
(B) The results of RCTs are only truly generalizaiol academic settings
(C) RCTs are too complex and time consuming to do
(D) The bias control within RCTs does not allowwsting improvement ideas as the project
progresses
(E) Both C and D
4. Why might you consider collecting ‘balancing’ meastes?
(A) To show that you met your project aims

(B) To make sure you are able to publish your study
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(C) To demonstrate to your hospital board thatwete justified in using resources for this
project
(D) To make sure you did not unintentionally dametieer aspects of the unit’'s work
5. A urology department plans to improve patient flowin their clinics. They carry
out a small test of change (changing their appointents system) with 6 patients
on a Tuesday morning. What's the next thing the impvement team should do?
(A) Change their measures
(B) Measure to see if the change led to improvement
(C) Report their results to the clinic leadership @repare a briefing document for the Trust
board
(D) Implement the new appointment system to theesnlinic for 6 months and re-evaluate
6. Which of the following is an effective measuremertechnique for improvement?
(A) Always strive for bias-free data
(B) Use quantitative and qualitative data
(C) Always ensure staff-members collecting datati@i@ed how to do so
(D) All of the above
7. Which one of the statements below is a recommendsthrting point to plan a
guality improvement project?
(A) Discussing improvement priorities with your Gaitant
(B) Defining what you are trying to accomplish
(C) Defining service priorities with the audit team
(D) Deciding what improvement measures you will use
8. Which of the following is a key question of the ‘Mdel for Improvement’?
(A) How will we spread the idea for change?

(B) What are we going to do if the test of chargés?
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(C) How will we know whether a change is an improeat?
(D) All of the above
9. In assembling an improvement team, it is helpful to
(A) Choose people who are unlikely to disagree witk another
(B) Have a mix of different types of people
(C) Have everyone on the team exhibit similar peatites to avoid conflict and optimise
outcomes
(D) All of the above
10.Why should you consider collecting a variety of mesaures when undertaking an
improvement?
(A) It makes the project more publishable
(B) A single measure may not be enough to deterthi@@émpact of a change on the system
(C) All improvement projects are complex, so theguire multiple measures

(D) All of the above

Page31of 31



Pilot implementation and evaluation of a nationaldqy improvement taught curriculum for urology
residents: lessons from the United Kingdom

Highlights

» Surgical residents globally need to enhance theatity improvement (QI) skills
* We developed and evaluated a practical QI trainmgse for surgery residents
» The training improved residents’ attitudes regagdii and partly their knowledge

« Longitudinal evaluation of the training and UK saip is underway
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