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Abstract

Surgical training in the UK has seen many changes over recent years with a move
towards competency-based curricula requiring trainees to undertake workplace-
based assessments and meet operative experience targets. Data from assessments
and operative experience are collected routinely but have not been used to
understand the outcomes of the UK national General Surgery specialty training
programme. The aim of this thesis was to understand the operative experience of

General Surgery specialty trainees in the UK.

The first study in this thesis (Chapter 2) explored published data for the operative
experience of General Surgery trainees completing training worldwide. With the
exception of the USA, very few studies had been published. Of the five countries
that had reported relevant data, there was wide variation seen in operative
experience with a mean pooled estimate of 1366 procedures (95% Cl 1026- 1707)
per trainee at completion of training and marked heterogeneity between studies
(1= 99.6%). Whilst the included studies quantified operative experience, none had
linked experience to a formal measure of technical competency or provided

evidence of competency attainment through training.

The three other studies in the thesis used routinely collected surgical training data
from a national cohort of General Surgery trainees in the UK from 2007- 2016. The
key data sources for these studies were the Intercollegiate Surgical Curriculum
Programme (ISCP) database and the eLogbook database. Both databases are

mandatory in UK surgical training and linked by trainee GMC number. Trainees



record placement and assessment information in the ISCP and operative experience

data in the eLogbook.

Following work to determine the timeline of training for each trainee, two cohorts
were defined; those that had completed training (n=360) and those that remained

in training at the time of data extraction (n=994).(Chapter 3).

The first study using ISCP data aimed to evaluate trends in the time taken out of
training and the impact on the duration of UK General Surgery specialty training.
(Chapter 4) This study found an increasing number of trainees taking time out of
training (54.5% of In Training cohort vs 45.9% of Completed Training cohort, p
<0.01). The most common reason for time out of training was for research with
35.1% of the In-Training cohort undertaking research out of programme compared
to 6.1% of those who had completed training (p <0.01). This trend is increasing the
time taken to complete specialty training with those In-Training who had already
taken time out of programme predicted to take a median 8.0 (igr 7.0-9.0) years to
complete training compared to a median 6.0 (igr 6.0-7.0) years in those who had

already completed training.

The next study in the thesis explored the use of the procedure-based assessment
(PBA) in judging the competency of trainees undertaking General Surgery index
procedures. It explored the relationship between increasing operative experience
and changing PBA outcomes. (Chapter 5) Differences in this association were
identified between index procedures and the results provide further understanding
of the validity of the PBA within General Surgery specialty training. This study also

evaluated the number of procedures undertaken to award of competency (as



judged by the PBA) and found this differed to current UK curricula targets for

operative experience.

The final study aimed to determine the autonomy of General Surgery specialty
trainees by assessing changing procedural supervision and PBA outcomes through
the course of an entire training programme. (Chapter 6) This study found that
supervision of trainees varied both by index procedure and by stage of training. The
proportion of all index procedures recorded as unsupervised increased through
training (p<0.05) and varied between index procedures with 91.2% of
appendicectomies, 40.6% of emergency laparotomies and 17.4% of segmental

colectomies recorded as unsupervised during the final year of training.

This thesis provides evidence of operative experience and competency outcomes in
General Surgery specialty training. It suggests that the way in which procedural
competency is attained varies between index procedures and that current UK
indicative numbers for operative experience do not relate to the operative
experience required for competency. This work uses surgical training data to reflect
the changing autonomy through training, providing evidence of changing
entrustment decisions in keeping with current trends for assessing competency in

post-graduate medical education.
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Chapter 1 Introduction

Section 1.1 Background to surgical training

Surgical training around the world has seen vast change over recent years.
There has been a global trend towards the standardisation of surgical training
with the setting of curricula and the aim of improving the quality and safety of
surgical services by ensuring surgeons are trained to specified criteria. This
began in the 1990’s with the Canadian Medical Education Directives for
Specialists (CanMEDS) framework of competencies for training.! Since then,
other countries have adopted competency-based models for surgical training,
rather than time-based, with defined curricula.?? Several surgical curricula
include requirements to be met before completion of training with a
programme of assessments to be undertaken and minimum operative
numbers to be achieved during general surgical training.®1° Despite this global
trend for curricula, there is no worldwide standardisation of surgical training

with expected operative experience varying widely. (Chapter 2)

The UK adopted a competency-based model of post-graduate surgical
training in 2007 with the launch of the Intercollegiate Surgical Curriculum
Programme (ISCP) and introduction of formal curricula for all surgical
specialties.! In addition to a syllabus of knowledge, procedural and clinical
skills to be met, there is a detailed programme of assessment, including
different work-place based assessments (WBAs), designed to evaluate the
competency of a trainee to work independently as a Consultant surgeon.

Large amounts of data relating to UK surgical training are collected and



recorded in online training systems and databases (Section 1.5). Yet, despite
this established training system and huge repositories of data, there is little
known about the attainment of competency through training nor the

outcomes of surgical training in the UK.

1.1.1 Assessment in surgical training

The assessment of surgical competence or “skill” is difficult as no single
measure reflects the performance of a surgeon. Several studies have
attempted to assess surgical competence by either measuring the surgical
process (operative time, conversion rates if a laparoscopic procedure,
resection margins for cancer surgery) or measuring surgical outcomes
(estimated blood loss, length of stay, complication rates and mortality
outcomes). The most commonly reported measure is operative time.
However, this is only a proxy for surgical performance, its measurement is not
standardised and does not always reflect the competence of the surgeon.*?
Having attempted to quantify surgical competence in this way, many reports
have then assessed the relationship between operative volume and
competence. A systematic review, published in 2015, synthesised the
evidence from 57 such studies of operative volume and surgical outcome
measures among consultant (i.e. surgeons who had completed their training)
surgeons.’® In 44 of the studies, improved surgical outcomes (including
decreased operative time, recurrence rate, intra and peri-operative
complications, and estimated blood loss and mortality rates) were associated
with increased volumes of cases performed. A plateau in improvement of

outcomes was observed in several studies and hence many of the authors



referenced a surgical learning curve i.e. that mastery of the procedure had
been reached once there was no further improvement in outcomes.*1’ The
numbers reported for a plateau in outcomes to be reached was procedure
specific with a very large range (25- 750 procedures) and also differed
between the various complications. For example, one study describing
outcomes in pancreaticoduodenectomy found that a plateau in morbidity (all
major complications including infections, cardiopulmonary and
gastrointestinal complications) was reached after 20 procedures but required
40 procedures to reach equivalent operating times. A plateau in mortality
rates (defined as death occurring in the hospital or within 30 days of

operation) was not reached until 60 procedures.

All of the evidence summarised above relates to consultant surgeons and
their practice. In the NHS, once a surgeon has gained their Certificate of
Completion of Training (CCT) they are able to be appointed as a Consultant
Surgeon and can be considered as independent practitioners. Given this fact it
is surprising that there appears to be little evidence in the literature
describing the operative numbers completed during UK post-graduate surgical
training and few studies analysing the relationship between operative

numbers and any measure of competency during training.*8-20

1.1.1.1 Workplace Based Assessments

Workplace Based Assessments (WBAs) were formally introduced into UK post-
graduate medical training in 2005 and formed part of the assessment

programme for the Foundation Programme.?! They were introduced as a tool



to assess and measure competency with a focus on formative feedback. WBAs
were adopted into post-graduate surgical training in 2007 with the launch of
ISCP and the uptake of a competency-based curriculum.® There are different
tools available for use in post-graduate surgical training including the Case-
Based Discussion (CBD)??, Clinical Evaluation Exercise (CEX)?3, the Direct
Observation of Procedural Skills in Surgery (DOPS) ?* and the Procedure-Based
Assessment (PBA).?°> These are used to provide evidence of trainee
competency and form part of the compulsory assessment process for all

surgical trainees.2®

1.1.2 Assessment theory

Innumerable studies, reviews and books have been published relating to
assessment in medical education. The broad subjects of assessment
referencing, and the psychometric theories of reliability and validity are

summarised here.

1.1.2.1 Assessment referencing

Assessments are measured with a trainee judged against a standard. Such
standards are either criterion- referenced or norm- referenced. Norm-
referenced assessments use judgements relating a trainee’s performance
against that of their peers at the same stage of training. Criterion referenced
assessments judge trainees against a series of statements relating to
standards of ability. Criterion- referenced assessments, with trainees judged

against a standard expected for independent practice, were recommended as



best practice by the Academy of Medical Royal Colleges following a review of

the use of WBAs in 2009.%7

1.1.2.2 Reliability theory

Reliability of an assessment relates to whether the outcomes of the
assessment are reproducible.?® In order to evaluate the reliability of an
assessment, variability within assessments and between assessors must be
taken into account.!® Internal consistency is defined by how well different
scores within a test correlate with each other. For example, if an assessment
had several component scores and an overall judgement level, it would be
expected that a trainee receiving good component scores would also have a
good overall score.?’ Test-retest reliability relates to a trainee receiving the
same scores when tested on multiple occasions in the same circumstances.
Inter-assessor reliability relates to consistency of scores given by different
assessors when assessing the same trainee in the same circumstance.?® These
themes are brought together by Generalisability Theory which generates
statistical estimates of reliability that take into account the degree of variance

from each of the described themes.'®

1.1.2.3 Validity theory

The validity of an assessment tool suggests how well the score reflects the
measure one is intending to assess. In the case of the PBA, the intended
measure assessed is surgical performance. This can be considered in a number
of different ways.'® 2°-31 Face validity is defined as the subjective opinion of an

expert as to whether the assessment appears to measure what it intends to



measure. Content validity refers to the extent to which an assessment
measures all relevant aspects of what it is intending to measure. An
assessment of surgical technical skill that only assessed the ability to suture,
but not to dissect, would lack content validity. Criterion or concurrent validity
is demonstrated if the assessment outcomes agree with other validated,
established methods of assessing the same measure. Construct validity is the
degree to which the assessment measures what it intends to measure and can
only be evaluated by hypothesising likely outcomes. For example, it would be
reasonable to expect that increasing technical ability would be seen with
increasing caseload experience. Demonstrating that assessment scores
increase with increasing operative experience would provide evidence of
construct validity. Put simply, it is the assessment’s ability to distinguish
between a novice and an expert. Outcome or predictive validity is
demonstrated by how well the test predicts outcomes. In the case of
assessing surgical technical skill, one might expect those demonstrating higher
assessment scores to have better clinical outcomes (e.g. lower 30-day
mortality scores). This was demonstrated by Birkmeyer et al when evaluating

bariatric surgeon technique and outcomes using a modified O-SATS test.3?

Opinions about validity of assessments have continued to evolve and have, to
an extent, shifted away from statistical analysis of single assessment tools

towards understanding a body evidence supporting the use of a WBA tool.3*
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1.1.3 Technical skill assessment

Several WBAs for technical skill have been developed with several studies
published evaluating the reliability and validity of such tools.3%'3537 The
Procedure-Based Assessment (PBA) is the tool used in UK surgery training.?®
Three of the more commonly used tools are the Ottawa Surgical Competency
Operating Room Evaluation (O-SCORE)3® 39(Section 1.1.3.2), the Objective
Structured Assessment of Technical Skills (OSATS)*% 4}(Section 1.1.3.3) and the

Zwisch scale*?(Section 1.1.3.4).

1.1.3.1 Procedure-Based Assessment (PBA)

In the UK, the WBA tool used to assess operative competency is the PBA. The
PBA model of assessment is designed to assess the “does” element of Miller’s
clinical competence model.*® The PBA tool is made up of a series of binary,
criterion- referenced ratings for task specific points as well as a global
summary ordered categorical assessment (rated 0-4) of the trainee’s ability to

perform the procedure.

The possible global summary scores for a PBA are:

Level 0: Insufficient evidence observed to support a summary judgement

Level 1: Unable to perform the procedure, or part observed, under

supervision

Level 2: Able to perform the procedure, or part observed, under supervision

Level 3: Able to perform the procedure with minimum supervision (needed

occasional help)



Level 4: Competent to perform the procedure unsupervised (could deal with

any complications that arose)*®

Each of these global summary scores were divided into further sub-levels “a”
and “b” from 2015 onwards. Each PBA is procedure specific and has task
specific criteria written to reflect that particular operation. This element was
designed to be used as a guide for formative feedback. The global rating
score is generic to all PBAs. The global summary score is used for both
formative and summative purposes, being a contributory factor in the latter.
Assessment guidance is published on the ISCP website and suggests that the
assessment should be completed immediately after the procedure with both
the trainer (assessor) and trainee present for feedback purposes. All surgical
trainers are required to be trained in the use of WBAs (either face-to-face,

web-based or written guidance.)

The PBA been a formal component of the surgical training assessment
programme since 2007 and was assessed by Beard et al in an National
Institute of Health Research (NIHR) Health Technology Assessment
programme in 2011.1% 26 Beard et al evaluated the use of the PBA, along with
two other methods of assessment, in a single training region across three
hospital sites. The study involved 85 trainees of differing training stages and
from mixed surgical specialties including General Surgery, Trauma and
Orthopaedics, Vascular Surgery, Cardiothoracic Surgery and Obstetrics and
Gynaecology. Procedures assessed were as diverse as Diagnostic Laparoscopy,

Coronary Artery Bypass Grafting, Elective Caesarean Section and Segmental



Colectomy. Despite the diversity of these procedures and the backgrounds of
the trainees undertaking the assessments, all data were grouped together for
the purposes of statistically evaluating the validity of the PBA. Beard et al
suggested that if the PBA was found to be valid then the hypotheses stated

below will be fulfilled:

Hypothesis testing for the validity of the PBA. Taken from Beard et al,

1. Scores obtained by each assessment will correlate with the other
assessments that set out to measure the same aspect of performance.
These correlations will operate within instruments (internal structure)
and between instruments.

2. Scores will increase with duration of surgical training and number of
similar procedures performed (experience).

3. Higher-scoring operations will result in less operative time and blood
loss, fewer perioperative and postoperative complications and a shorter
length of hospital stay.

4. Mean scores, and scores for each element, will not be significantly
different across the fifteen different index procedures.

5. Assessor designation (clinical supervisor versus independent assessor
for PBA and OSATS,anaesthetists and scrub nurses versus independent
assessor for NOTSS) will not affect assessment stringency.

6. Assessment (plus or minus video-recording equipment) will not affect
the performance of trainees.

Assessing the surgical skills of trainees in the operating theatre: a prospective

observational study of the methodology.*®

One of the reported outcome measures in the study was the construct validity
of the PBA assessed by the correlation between PBA levels achieved and
number of procedures undertaken, the total time in training and the training

level of the trainee. (Hypothesis 2) Beard et al reported a significant positive



correlation between both training stage and operative experience with PBA
level outcomes, (r=0.71 and r= 0.50, respectively. P<0.05). Training stage (ST
year) and number of index procedures undertaken were found to be

significant predictors of surgical performance as judged by the PBA.

The study group reported a reliability score of G>0.8 for three PBA level scores
when a trainee was assessed on the same index procedure by three individual
assessors. They interpreted this result to conclude that trainees should be
assessed on every index procedure individually to establish competence in
that procedure. The authors also concluded that the high reliability
demonstrated in their study meant that PBA was suitable for use as part of a
summative assessment programme. Subsequently, the UK adopted the PBA
into the General Surgery requirements for completion of training in 2013 with
trainees expected to achieve three, Level 4 PBAs in each of the General

Surgery index procedures.’

Beard et al concluded their study by calling for further studies, using real-time
training data, to evaluate the PBA further, with particular reference to setting
requirements for operative competency in the future. However, until now,
the hypothesis of increasing PBA level scores with increasing experience (time
and number of cases) (i.e. the construct validity of the PBA) has not been
assessed using routinely collected national data and studies linking
assessment outcomes with operative experience are small and limited to

single region data.
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1.1.3.1.1 Other research linking operative experience to PBA outcomes

De Siqueira et al, Abdelrahman et al and Brown et al have all published
studies evaluating the association between PBA scores and operative
experience.'® 20944 A|l three studies were of single UK regions and used data
available via Training Programme Director ISCP access meaning the authors
were unable to undertake detailed analysis of training timelines or exclude

time periods not contributing to approved surgical training.

In 2016, De Siqueira et al reported an association between higher PBA scores
and increasing numbers of procedures undertaken for cholecystectomy (r=
0.53, p <0.001) and segmental colectomy (r= 0.55, p<0.001) in a cohort of 121
General Surgery specialty trainees from a single UK training region.® De
Siqueira et al also described a mean number of procedures undertaken in
specialty training prior to award of a third Level 4 PBA and found these mean
averages to be higher than the present UK curriculum requirements. It is not
clear whether the authors considered any operative experience prior to
surgical training and the number of trainees included (i.e. those that were

awarded three Level 4 PBAs) was small (n=8).1°

Abdelrahman et al undertook a similar study using eLogbook and ISCP data
from 69 General Surgery specialty trainees from the Wales Deanery in 2016.%°
The study included operative experience recorded prior to specialty training
with the assumption that all operative experience contributed to the
acquisition of competency. The authors calculated a median number of

procedures undertaken prior to award of first and third Level 4 PBA and
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evaluated this in relation to the present UK requirements for operative
experience at completion of training (Section 1.4.4.5.2).2° Abdelrahman et al
compared operative experience at award of competency (as defined by the
PBA) to UK requirements for operative experience and found disparity
between the two. The trainee numbers included were low, ranging from 19
for segmental colectomy to 24 for inguinal hernia repair and appendicectomy,

limiting the generalisations that can be drawn from this study.

In 2017, the same study group published a further study of 84 trainees from
the Wales Deanery. The authors described median operative experience to
award of third Level 4 PBA and calculated learning curve gradients for each of
the General Surgery index procedures using both first Level 4 and third level 4
PBA with operative exposure and time in training as exposure variables.**
Again, trainee numbers were small and limited to a single region. Whilst the
authors described learning curve trajectories, they did not propose what

operative experience is required for attaining competency.

1.1.3.2 Ottawa Surgical Competency Operating Room Evaluation (O-SCORE)

The O-SCORE was developed in 2010, initially for use in orthopaedic surgical
training. It is a criterion-referenced assessment with the competency
descriptors centred around trainee readiness for independent, unsupervised
practice and is designed to be used for any surgical procedure with generic
areas of judgement.3® A study by Gofton et al piloting use of the O-SCORE in
both General and Orthopaedic surgery training reported that a reliability G-

Score of 0.8 was reached after five individual assessments. The authors
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combined assessments from both specialties when evaluating validity. Gofton
et al reported an association between increasing seniority of the trainee and
operative experience with O-SCORE levels attained and interpreted this as
evidence of assessment validity. There were several limitations of this study
including low numbers of trainees (n=37) included from only a single site and
an assumption that a single trainer rating the same trainee on multiple
occasions for the same procedure represented independent observations for

the purposes of statistical analysis. 32

1.1.3.3 Objective Structured Assessment of Technical Skills (OSATS)

The O-SATS was developed by Richard Reznick in 1996 and was one of the first
WBAs for technical skill assessment.% 41 The use of O-SATS has been studied
widely with several publications relating to the reliability, validity and
acceptability of the tool.3! The Royal College of Obstetricians and
Gynaecologists adapted the original O-SATS for use in UK obstetrics and
gynaecology training in 2007.% Beard et al assessed the use of the O-SATS
tool in the same NIHR study evaluating use of the PBA.'8 They reported that
the O-SATS was less reliable than the PBA and required five assessors to reach
a G-Score of 0.8 and reported no evidence of construct validity with no
correlation between test scores and trainee experience. However, this study
was single centre and the recruited Obstetrics and Gynaecology trainees had a
high proportion of senior trainees whose competency had subjectively been
described as below expected for stage of training. These factors may have

biased the findings in this study.3” Despite these findings, O-SATS remains the
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WBA used by the Royal College of Obstetricians and Gynaecologists for

assessing technical skill.

O-SATS is one of the few WBAs to have published evidence of outcome
validity. Birkmeyer et al studied the association between technical skill of 20
Attending (Consultant) bariatric surgeons and their post-operative outcomes
in Michigan, USA.32 Videos of laparoscopic procedures were rated by 33
Attending bariatric surgeons who were blinded to the identity of the surgeon
undertaking the procedure. Surgical outcome data were analysed for 10,343
patients who had been operated on by the operating surgeons over the
previous 6 years. The authors reported a range of mean technical assessment
scores and an association between poorer technical performance and
increased rates of adverse post-operative outcomes. The surgeons in the
lowest quartile of skill scores, compared to those in the highest quartile of
scores, had increased rates of post-operative complications (14.5% vs 5.2%,
p<0.001).32 The authors acknowledged limitations of the study including that
each participating surgeon was only rated on one self-selected video and
there was no account of the grade or skill of the assisting surgeon. Whilst this
study was of independently practicing surgeons, so not directly relatable to
the acquisition of competency during surgical training, it does demonstrate

evidence of outcome validity of the O-SATS.

1.1.3.4 Zwisch scale
The Zwisch scale was developed by a Cardiothoracic surgeon in the USA.%® It

differs to the aforementioned scales in that it is designed to quantify the

14



autonomy of the trainee rather than descriptors of performance.*® It is a 4-
level scale based on behavioural statements describing the degree of support
that the trainer gave to the trainee during the procedure. The first level is

III

described as “Show and tell” and is where the trainer performs the procedure
with the trainee watching and assisting. The second level is “Active help”. At
this level, the trainee undertakes the procedure but with the trainer actively
helping the trainee through the procedure. “Passive help” is the third level
and represents a decrease in the amount of guidance provided by the trainer
with the trainee undertaking the procedure with the trainer only making
teaching points or refining technique. The final and fourth level is “Supervision
only”. At this level, the trainee performs the procedure independently with
the trainer only present for patient safety purposes.*? George et al undertook
a study of the use of the Zwisch scale in 2012/2013 with an electronic data
collection system called Procedural Autonomy and Supervision Scale (which
has since been renamed SIMPL: System for Improving and Measuring
Procedural Learning). 4’ The study team undertook a reliability and feasibility
study using real-time and procedure video data from a single institute with 31
general surgery trainee participants comparing Zwisch scale ratings with
previously validated assessments of competency. The group were able to
demonstrate trainee progression through the rating scale with increasing
operative year of training and procedural experience. The study also
demonstrated evidence of concurrent validity with the previously validated O-
SCORE scale and the Operative Performance Rating System (OPRD).38 %8 The

authors concluded that the Zwisch scale was a reliable and valid measure of
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recording trainee autonomy. The single institution limitations of this study
were addressed in a follow up trial of the use of the Zwisch scale in
determining trainee autonomy across 14 General Surgery programmes in the
USA.*° The Zwisch scale was adopted into a smart-phone based system;
SIMPL.*” The Zwisch scale was used in addition to a performance rating scale

(the OPRS) which rated trainee’s operative performance with a 5-point scale:

1. Unprepared/ Critical Deficiency

2. Unfamiliar with Procedure

3. Intermediate Performance

4. Practice Ready

5. Exceptional Performance

This scale was adapted from a previous study that had evaluated the use of
the scale to determine performance assessment.*® >0 The study team
evaluated 536 trainees on 10,130 procedures for both autonomy evaluation
and performance.*® George et al reported increasing autonomy rating and
performance rating through the course of training but expressed concerns
that trainees were not universally ready to perform key procedures
independently, even at completion of training. Participation in the study was
voluntary therefore possibly introducing selection bias with trainees less
capable possibly choosing not to participate. Trainees were only rated on a
selection of cases and so results presented may not reflect the totality of

practice. Furthermore, the data was collected for the purposes of a study
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period and so inferences about changing autonomy and performance with

increasing experience are made by comparing current first year trainees with

final year trainees at a single point in time rather than a reflection of each

trainee’s changing performance over time.*

1.1.3.5 Other assessments of technical skill

Motion analysis has been suggested as an alternative to objective, expert
opinion for the assessment of technical skill.>* Various systems designed to
evaluate motion analysis have been developed such as the Imperial College

Surgical Assessment Device (ICSAD), the Advanced Dundee Endoscopic

Psychomotor Tester (ADEPT) and the ProMIS Augmented Reality Simulator.>>

>4 None have been adopted into the UK programme of assessment and have

not been evaluated as part of any studies within this thesis.
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Section 1.2 The future of assessment in UK surgical training

1.2.1 Entrustment decision concept

In the wider context of competency based medical education, there is an
international trend towards moving away from a reductionist approach of
individual case assessments to broader, more holistic assessments of a trainee’s
ability to manage defined tasks of work.> 5>>° Lockyer et al described a need for
multiple assessment methods, by multiple assessors and an emphasis on the expert
view (i.e. the Consultant assessor) within competency-based medical education.3
From this paradigm, the concept of “Entrustment” has developed which is defined
as the degree of trust conferred by a trainer to a trainee to work independently.®°
An “Entrustable Professional Activity (EPA)” is defined as a unit of activity
undertaken which the trainee could be trusted to complete.®! Ten Cate established
a scale to describe the degree to which a trainee could be trusted to perform that
unit of activity independently.®? This scale closely relates to both the way in which
the supervision level of an operation is recorded in the UK and PBA levels.8 63

®4(Table 1).
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Table 1 Entrustable Professional Activity levels, supervision coding for operative procedures in the UK and Procedure Based Assessment levels

Ten Cate Entrustable Professional Activity
Supervision Levels®?

Supervision Coding for Operative Procedures in the
UK (adapted)®®

Procedure Based Assessment levels 2

Observation but no execution, even with direct
supervision

Assisting: the trainer completes the procedure from
start to finish

Level 1: Unable to perform the procedure, or
part observed, under supervision

Execution with direct, proactive supervision

Supervised, trainer scrubbed: the trainee performs
key components of the procedure with the trainer
scrubbed

Level 2: Able to perform the procedure, or
part observed, under supervision

Execution with reactive supervision, ie, on
request and quickly available

Supervised, trainer unscrubbed: the trainee
completes the procedure from start to finish. The
trainer is unscrubbed and is in the operating theatre
throughout or in the operating theatre suite and
regularly enters the operating theatre during the
procedure.

Level 3: Able to perform the procedure with
minimum supervision (needed occasional
help)

Supervision at a distance and/or post hoc

Performed: The trainee completes the procedure
from start to finish. The trainer is not present in the
operating theatre.

Level 4: Competent to perform the procedure
unsupervised (could deal with any
complications that arose)*®

Supervision provided by the trainee to more
junior colleague

Training a more junior trainee: a non-consultant
grade surgeon training a junior trainee.
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Entrustment decisions (a decision by a trainer to allow a trainee to complete a
unit of work independently) have been described as either ad hoc or
summative decisions.?® Ad hoc entrustment decisions are characterised as
based upon estimated ability of the trainee, potential risk to the patient and
contextual issues such as time of day, urgency and staff availability. These
decisions typically take place daily in clinical practice. In contrast, summative
entrustment decisions are more formal and made deliberately based upon an
established relationship between trainee and trainer with sufficient

opportunity for trainee capability evaluation.®®

1.2.2 New GMC requirements for curricula

Following a review of fitness to practice referrals and the Shape of Training
Review®®, the GMC mandated that all postgraduate curricula should be
rewritten to address specific areas of professional practice within a
framework that the GMC termed “Generic Professional Capabilities
Framework”.>> This framework describes nine domains of professional

practice that all curricula should map to:

1. Professional values and behaviours

2. Professional skills (including areas such as clinical skills, practical skills
and communication skills)

3. Professional knowledge

4. Capabilities in health promotion and illness prevention

5. Capabilities in leadership and team working
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6. Capabilities in patient safety and quality improvement
7. Capabilities in safeguarding vulnerable groups
8. Capabilities in education and training

9. Capabilities in research and scholarship

The GMC also published curricula and assessment standards for all post-
graduate medical curricula in its 2017 document “Excellence by Design:
standards for post-graduate curricula”.>® In addition to a requirement for
curricula to map to the nine Generic Professional Capability domains, all post-
graduate curricula are required to describe high-level outcomes, which are
generic to all specialties, with the addition of specialty-specific outcomes.
These high-level outcomes should describe the broad capabilities (akin to
Entrustable Professional Activities) that trainees are expected to achieve by
completion of training. The Excellence by Design document details five

themes which must be used when developing a curricula:*®
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Excellence by Design: standards for postgraduate curricula.

Key themes and principles:

Theme 1: Purpose. Why is the curriculum needed?

Theme 2: Governance and strategic support. What processes were used to

develop the curriculum?

Theme 3: Programme of learning. What does a doctor need to experience

and achieve to progress or complete training?

Theme 4: Programme of assessment. How will doctors demonstrate

attainment of the intended learning outcomes?

Theme 5: Quality assurance and improvement. How will the performance
and development of the curriculum and programme of assessment be

monitored and reviewed?

1.2.3 Proposed changes to the UK General Surgery training system

The UK General Surgery curriculum is presently being rewritten in line with
the GMC mandatory standards for post-graduate curricula and with the
adoption of a new competency-based assessment framework. The high level
outcomes described by the GMC are expected to take the form of Capabilities
in Practice (CiPs) which are defined units of work akin to Entrustable

Professional Activities.
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The assessment for CiPs is proposed to be via the use of a Multi-Consultant
Report. The Multi-Consultant Report is a formalised way for trainers to record
entrustment decisions for CiPs after repeated observation over time, for
example, at the end of a placement. The use of WBAs will remain and are
expected to support the development of specific competencies where
required. Full details of the new curriculum are not presently in the public

domain.
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Section 1.3 Global Training Systems

Surgical training programmes differ around the world with several countries
using established training systems and curricula. Some curricula identify key
procedures to be undertaken during surgical training. In the UK, these include
the commonest general surgical procedures undertaken worldwide;
appendicectomy, cholecystectomy and inguinal hernia repair. In 2016/17
there were approximately 36,000 emergency appendicectomies, 77, 000
cholecystectomies and 72,000 inguinal hernia repairs performed in England

alone.%®

Those countries which publish data relating to the volume of the
aforementioned key procedures undertaken during General Surgery training
have been included in the systematic review in Chapter 2. The training
systems included in the systematic review are detailed below. Canada and
Australia and New Zealand have well developed and established surgical
training systems but have not published national data relating to operative

experience in training.

1.3.1 USA Surgical Training

General surgical training in the USA is a 5-year residency programme, which is
undertaken following completion of a single post-graduate “intern” year.
Attending surgeons (“consultants” in UK terminology) can be qualified as soon
as 6-years after finishing medical school. However, about 80% of surgical
trainees continue training into a fellowship period for a minimum of a year

post residency graduation.®’
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The Accreditation Council on Graduate Medical Education (ACGME) is the
over-seeing group for all graduate medical education in the USA. Within the
structure of the ACGME are specialty-specific Residency Review Committees.
Each committee sets accreditation standards and provides peer evaluation of
residency programs. The American Board of Surgery (ABS) provides board
certification to individuals who have met the Residency Review Committee for
Surgery (RRC-S) standards of training. The ABS sets out terms of requirements
for completion of training in the “Booklet of Information: Surgery”.® The ABS
stipulates minimum operative requirements of 750 major cases in 5 years of
residency training including at least 150 cases in Chief Resident year. Major
case numbers are exclusive of endoscopy, minor skin procedures and surgical
critical care patient procedures (such as invasive line management).%® These
numbers were based on a consensus judgement of directors of the ABS and
are unrelated to a measure of competency. [Personal communication, Dr

Frank Lewis, Executive Director, ABS]

Surgical trainees in the USA are expected to log their clinical experience using
the Resident Case Log System, which is a web-based record of experience, and
overseen by the ACGME. The ACGME have published data from these records

for trainees completing training for some 16 years.®®

1.3.2 Spanish Surgical Training

General surgical training in Spain is undergoing reform with proposals for a
period of core surgical training followed by a 4-year period of “Specific Area

Training”.®® Presently there is a 5-year residency programme in existence. This
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programme was set in 2007 and defined a minimum numbers of procedures
to be achieved by completion of training in addition to other criteria such as
research requirements and essential courses. The required operative
experience during residency includes 200 emergency operations, 15

cholecystectomies, 10 colectomies and 25 inguinal hernia repairs.”®

1.3.3 Netherlands Surgical Training

Surgical training in the Netherlands is a 6-year residency programme split into
a 2-year core programme of basic surgical training followed by a 4-year period
of higher surgical training. The 4-year higher surgical training period
comprises 3-years of General Surgery training and a further 1-year of
differentiated training in the surgical specialty of choice (e.g. gastrointestinal,
trauma or vascular surgery). Upon completion of the training programme, the
programme director proposes the trainee to the Medical Specialists
Registration Committee for registration as a surgeon capable of independent
practice. Surgical trainees in the Netherlands previously had to provide
logbook evidence of their operative experience with minimum experience of
550 procedures as primary surgeon, including 350 “complex” cases. This
model of training ended in 2011 and the Netherlands have since adopted a
competency-based programme with no minimum operative experience
stipulated. Rather, trainees are expected to achieve levels of expertise judged
by work-based assessments similar to the Objective Structured Assessment of
Technical Skills (OSATS) model. [Personal communication, Professor JF

Hamming, President Board of Surgical Training, Netherlands].
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1.3.4 Thailand Surgical Training

The Royal College of Surgeons of Thailand offers a 4-year residency
programme in General Surgery in all major university hospitals. At the end of
the training programme, trainees are required to provide logbook evidence of
operative experience with standards set as 100 cases performed as primary
surgeon and a further 400 cases as an assistant. Procedure specific numbers
are also defined including 10 inguinal hernia repairs, 5 laparoscopic

cholecystectomies and 2 open cholecystectomies and 3 colectomies.”?
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Section 1.4 Surgical Training in the UK

1.4.1 Role of the governing bodies

There are several bodies for surgical training in the UK, which are all linked,
and work together with trainees and surgical trainers. (Figure 1) Responsibility
for governance and regulation falls to the General Medical Council (GMC)”2
and the four UK and Ireland Royal Colleges of Surgery.”3-76 Responsibility for
the delivery of surgical training lies with the four UK education bodies: Health
Education England (HEE),”” National Health Service Education for Scotland
(NES),’® Health Education and Improvement Wales (HEIW)”® and the Northern

Ireland Medical and Dental Training Agency (NIMDTA).&
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Figure 1 Governing and regulatory bodies for surgical training in the UK
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1.4.1.1 General Medical Council

The General Medical Council (GMC) is the UK regulatory body for all medical

education and training. It has five main areas of work which are:

1. Maintaining a medical register of doctors approved to practice in the UK

2. Setting standards for doctors including professional values and behaviours.

3. Overseeing medical education and training including approving curricula

and monitoring training centres.

4. Ensuring that revalidation processes and standards are met for senior

doctors.

5. Investigating and managing concerns about poor medical practice.”?

1.4.1.2 Rovyal Colleges of Surgery

There are four Royal Colleges of Surgery:

1. Royal College of Surgeons of England®!
2. Royal College of Surgeons of Edinburgh®?
3. Royal College of Physicians and Surgeons of Glasgow?®3

4. Royal College of Surgeons in Ireland’®

The Colleges are professional membership organisations and provide
representation for surgical affiliates, members and fellows in addition to
providing education and continuing professional development with the aim of

advancing standards in surgical care. The Joint Committee on Intercollegiate
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Examinations (JCIE) is responsible to the four Royal Colleges for the
compulsory Intercollegiate Specialty Board exams required of surgical

specialty trainees.

1.4.1.3 Joint Committee on Surgical Training

The Joint Committee on Surgical Training (JCST) is an intercollegiate advisory
body to the four Royal Colleges of Surgery in the UK. The responsibilities of
the JCST include the national registry of UK trainees, the recommendation of
trainees to the GMC for Certificate of Completion of Training, developing the
surgical curriculum and monitoring the quality of surgical training in the UK.84
It is also responsible for developing and maintaining the Intercollegiate
Surgical Curriculum Programme (ISCP) online training management system.
The JCST is the parent body for all the Specialty Advisory Committees (SACs)

which are responsible for each surgical specialty.

There are ten surgical specialties in the UK, each with their own SAC:

e Cardiothoracic Surgery

e General Surgery

e Neurosurgery

e Oral and Maxillofacial Surgery
e Otolaryngology

e Paediatric Surgery

e Plastic Surgery

e Trauma & Orthopaedic Surgery

e Urology
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e Vascular Surgery

Core Surgical Training is represented by the Core Surgical Training Advisory

Committee which also falls under the JCST remit.

1.4.1.4 Intercollegiate Surgical Curriculum Programme (ISCP)

The ISCP was launched in August 2007 to coincide with reforms to post-
graduate training. It is a web-based training management system that hosts
the surgical curriculum for each surgical specialty, including Core Surgical
Training, and has become central to the delivery of surgical training in the UK.
It includes a syllabus to be covered during training, criteria to be met for
completion of training, online work-based assessments and an online
portfolio for evidence of achievement.!! The portfolio includes the electronic
logbook of operative experience, supervisory reports, records of the
Workplace Based Assessments completed, documents that a trainee has
uploaded as evidence of development e.g. conference attendance
certification, presentations given to learned societies, letters of thanks from
patients and supervisory reports. The evidence in the trainee’s portfolio is
used for the trainee’s Annual Review of Competency Progression. Use of the

ISCP is compulsory for all surgery trainees.

The ISCP is overseen by a Surgical Director, who leads the ISCP Management
Committee and the Head of the ISCP. The ISCP Management Committee
comprises individuals with responsibility for surgical training, for example
representatives of the SACs, a surgical educationalist, trainee representatives,

representatives from the training bodies and a lay representative. The
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committee is responsible for overseeing curriculum development,
assessment, training process and the ongoing development of the online

database.

1.4.1.5 Specialty Advisory Committees

The JCST, through the SACs, has a range of responsibilities including
registration of trainees for specialty training, recruitment, logbook
development and writing the curriculum to be followed in association with
stakeholders. The SACs are also responsible for providing externality to
assessment processes e.g. at the trainee’s Annual Review of Competency
Progression and for recommending a trainee to the GMC for Certification. The
externality and advisory function is provided by the presence of an SAC
Liaison Member who represents the SAC to a region. The Liaison Member
must originate from a geographically separate training region in order to

provide externality and is a Consultant surgeon.

1.4.2 UK organisation for post-graduate surgical training

1.4.2.1 England

Post-graduate medical and surgical training in England is delivered by Health
Education England (HEE) which has responsibility for workforce planning,
education commissioning and education provision.”” There are four Local
Education Training Boards (LETBs) overseen by HEE: London and the South
East; Midlands and East; North and South. The responsibility for local delivery

of post-graduate medical and surgical training falls to 12 post-graduate deans,
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each with a smaller geographical area of authority, termed Postgraduate

Medical and Dental Education (PGMDE) teams:

1. East of England

2. East Midlands

3. Kent, Surrey and Sussex

4. London

5. North East

6. North West

7. South West: Peninsula region

8. South West: Severn region

9. Thames Valley

10. Wessex

11. West Midlands

12. Yorkshire and the Humber

These smaller geographical areas all have a PGMDE team with responsibility
for the delivery of surgical post-graduate education, the quality of local post-
graduate training, the ARCP process and trainee specific aspects of training
such as working less than full time or taking time out of training to complete a
period of formal research. The PGMDE teams and local deans took over the

functions of the previous Deaneries from 15t April 2013.77 At this time, some
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deaneries were merged to a single geographical region. For example, Mersey
Deanery and North Western Deanery becameHealth Education North West.
Each HEE board area has a Head of School of Surgery and Training Programme
Director (TPD) for General Surgery who are local surgeons given responsibility

for ensuring the adequacy of surgical training.

1.4.2.2 Devolved Nations

NHS Education for Scotland manages education of the health service
workforce in Scotland including post-graduate surgical training through a
single deanery. For General Surgery, Scotland is divided into four smaller
geographical regions for training, each with their own TPD: North; South East;

East; West.”8

Health Education and Improvement Wales, also known as Wales Deanery, is

responsible for post-graduate surgical training across the whole of Wales.”®

The Northern Ireland Medical and Dental Training Agency is responsible for

post-graduate surgical training across the whole of Northern Ireland.®°

1.4.3 Timeline of post-graduate General Surgery training in the UK
Trainees pursuing a career in General Surgery in the UK follow a typical
pathway for General Surgical training which has been standardised since
2007.% After graduating from medical school, trainees complete two years of
Foundation Training and then two years of Core Surgical Training. Following
this, trainees apply for specialty surgical training and if successful, are
awarded a National Training Number (NTN), which defines the trainee as

being appointed to an approved surgical training programme. General Surgery
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specialty training is an indicative 6 years in duration. A trainee in the first year
of Core Surgical Training is referred to as a Core Trainee, year 1 (CT1) with the
second year trainees known as CT2 trainees. A trainee in the first year of
specialty training is referred to as a Specialty Trainee, year 3 (ST3). Trainees

typically finish standard training at the end of their ST8 year.

1.4.3.1 Calman Trainees

Trainees appointed to General Surgery training programmes prior to 2007
were known as Calman trainees, named after Sir Kenneth Calman, the then
Chief Medical Officer who led a working group on specialist training in 1992.86
Calman trainees were transferred flexibly onto the ISCP system depending on

seniority, trainee and TPD preference.

1.4.3.2 Run-through training

The recruitment of surgeons in 2007 saw trainees awarded NTNs at ST1 and
ST2 levels, known as “run-through training” without the need to reapply for
specialty training at ST3 level. These trainees are recorded as commencing
specialty training at a date commensurate with their run-through
appointment. Recruitment at this time was controversial with the launch of
Modernising Medical Careers (MMC) and Medical Training Application Service
(MTAS) resulting in delays to recruitment and the MTAS system was
abandoned the following year.?” The delays in recruitment resulted in unclear
start dates for many trainees in 2007. Training in General Surgery was
“decoupled” in England and Wales in 2008 with trainees subsequently

required to reapply for surgical training posts and unable to obtain NTNs until
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minimum ST3 level. Scotland decoupled core and specialty training for
General Surgery in 2011 [Personal Communication. Mr Gareth Griffiths, JCST

Chair].

1.4.3.3 Locum Appointment for Training posts

Previously, if trainees were unsuccessful at recruitment to specialty training,
they could be appointed to Locum Appointment for Training (LAT) posts. LAT
posts were typically one year in duration and within an accredited surgical
training scheme but were not full training pathway appointments with no
progression beyond the end of the fixed-term post. Once a trainee had
secured a NTN training appointment, they could apply for retrospective
recognition of the time spent in a LAT appointment towards time required for
CCT. No LAT appointments have been made in General Surgery in England
since 2014 following a move away from these posts. Instead, trainees who fail
to obtain a NTN post may apply for Locum Appointment for Service (LAS)

posts. LAS posts cannot be counted towards time in training.

1.4.3.4 Certificate of Eligibility for Specialty Registration via the Combined

Programme

In addition to entering specialty surgical training through UK approved
Foundation and Core training (with all posts prospectively approved by the
GMC), trainees may also obtain an NTN post having completed non-GMC
approved posts with demonstration of acquisition of the equivalence of Core
training competencies. This is typical for trainees applying for specialty

surgery training from overseas. These trainees are awarded a Certificate of
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Eligibility for Specialty Registration via the Combined Programme (CESR, CP)
rather than a Certificate of Completion of Training.® Trainees from overseas
who complete UK Core Surgical Training prior to obtaining a NTN training
appointment may also be recommended for Certificate of Completion of
Training in the usual fashion. In 2011, half of the applicants to General Surgery
specialty training were those with a primary medical qualification from
overseas and half had primary medical qualifications from the UK. [Personal
Communication. Mr Gareth Griffiths, JCST Chair]. The requirements for
recommendation for CESR CP are the same as the requirements for
recommendation for CCT and both routes allow entry to the GMC Specialty

Register enabling independent practice as a Consultant Surgeon in the UK.

Figure 2 shows a typical training pathway with the blue arrow at start of
specialty surgical training and the red arrow indicating the point of

completion of training.
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1.4.3.5 Time out of training programme

Trainees may take time out of training for the following reasons:

sick leave

e maternity leave

e military service leave

e time out of programme for research (OOPR)

e time out of programme for other experience (OOPE)

e time out of programme for career break (OOPC)

Other reasons for prolonged training time include:

e working less than full time

e extension of training for additional training needs

Trainees may also take time out of programme for further training (OOPT)

which is training in a different approved programme.

All periods of time out of training except OOPT result in an extension to the
trainee’s total training time. Time for OOPR is usually for a minimum of two

years and the trainee is typically expected to undertake a higher degree.

1.4.4 General Surgery

1.4.4.1 Special Interest

General Surgery trainees are trained in the specialty of General Surgery and, if

successful, are recommended for Certification in General Surgery. Trainees
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declare a special interest which reflects the particular area within General

Surgery that the trainee has focused upon throughout their training.

Special interests include:

- Colorectal surgery

- Upper Gastrointestinal Intestinal surgery
- Breast surgery

- Endocrine surgery

- Transplant surgery

- Vascular surgery

- General Surgery of childhood

- Advanced Trauma surgery

- Remote and Rural surgery

Vascular surgery became an independent surgical specialty in August 2013.
Trainees with NTNs in General Surgery appointed prior to 2013 are still able to
declare vascular surgery as a special interest but are unable to transfer their
training into the new Vascular Surgery specialty training scheme. General
Surgery trainees appointed to NTNs from 2013 are unable to declare vascular

surgery as their special interest.®

1.4.4.2 General Surgery Curriculum

The curriculum is hosted on the ISCP website.? It contains a detailed syllabus
with the knowledge, clinical skills and procedural skills expected of trainees by
completion of training. It also describes the programme of assessment and
the supervision of trainees in the UK alongside details of surgical education,
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training pathways and quality assurance processes. Trainees are expected to
cover the breadth of the curriculum by completing a variety of surgical
training placements through the course of the 6-year specialty training. Each
training year is typically divided into two 6-month placements. Trainees may
remain in the same placement for 12 months but are still required to meet
with their named supervisors with the same frequency as those in a 6-month
placement. Trainees are placed in General Surgery posts with a variety of
special interests (e.g. colorectal, oesophago-gastric, transplant) with
emergency General Surgery common to all posts. Placements are at approved
regional training centres varying in size from major, tertiary referral centres
affiliated with Universities to smaller district general hospitals. All regions
have both tertiary referral centres and district general hospitals to ensure a

variety of training environments and case-mix.

1.4.4.3 Supervision of surgical trainees

The Reference Guide for Postgraduate Specialty Training in the UK is
colloquially known as The Gold Guide. The Gold Guide applies to all
postgraduate medical trainees in GMC approved programmes and it details
the regulation, delivery and supervision of post-graduate specialty training in
the UK.8 It is maintained by the Conference of Postgraduate Medical Deans
(COPMeD). Each trainee in GMC approved programmes should be supervised
according to Gold Guide principles which include having named supervisors
with specific training responsibilities and appropriate clinical supervision as

set out by standards published by the GMC.8 %0
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1.4.4.3.1 Training Programme Director

Each region has an appointed Training Programme Director (TPD) for General
Surgery who is responsible for overseeing the delivery of training regionally.
The TPD ensures that training standards set out by the Gold Guide, GMC and
JCST are adequately met. Activities include ensuring curriculum delivery and
quality of local training, allocating placements, managing trainees in difficulty
and overseeing the annual review process. The TPD is a Consultant surgeon
from the training region but will not necessarily work clinically with most of

the trainees they are responsible for.

1.4.4.3.2 Assigned Educational Supervisor

Each trainee has an Assigned Educational Supervisor (AES) who is responsible
for meeting with the trainee at least three times in each 6-month surgical
placement. The role of the AES includes setting educational goals with the
trainee, engaging in constructive and career developmental dialogue with the
trainee and has responsibility for appraisal.®® The AES reviews the trainee’s
ISCP portfolio and their progress as evidenced by WBAs, logbook review and
reports from the Clinical Supervisor. They write a report based on this
information at the end of each placement that contributes to the trainee’s

portfolio and is reviewed at the ARCP. (See Section 1.4.4.4)

1.4.4.3.3 Clinical Supervisor
The Clinical Supervisor (CS) is a named Consultant responsible for the day-to-
day supervision, training and assessment of the trainee. The CS may work in a

team of Consultants and share this responsibility with colleagues or may work
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independently. The CS provides a written report for the trainee’s portfolio at
the end of each placement with a summary of the trainee’s performance and
progress. The CS also has access to the trainee’s portfolio including summary

reports of the logbook and WBAs.

1.4.4.4 Annual Review of Competency Progression

Progression through surgical training is dependent on the trainee’s
satisfactory assessment at a yearly review, termed the Annual Review of
Competency Progression (ARCP). The requirements and purposes of the ARCP

process are generic to all post-graduate training in the UK.88

Trainees are required to provide evidence of meeting curriculum
requirements at ARCP e.g. achievement of learning goals and satisfactory
demonstration of stage-appropriate competencies through completion of
WBAs. Trainees are awarded an ARCP outcome (Table 2), with ARCP outcomes
1, 6, 7.1 and 8 deemed to be satisfactory outcomes and the other outcomes
reflecting non-standard trainee progression. The ARCP panel is made up of at
least three members of the regional training committee (regional consultants
with CS or AES responsibilities), one of whom is the TPD or more senior
member of the regional training board (Head of School of Surgery or
Postgraduate Dean). The panel also includes lay representation and an
external advisor who is usually the SAC liaison member.88 The panel makes
an independent judgement of the trainee’s online portfolio which includes
WBA outcomes, the CS and AES reports and evidence of other activities e.g.

courses attended, audit and research documentation.
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Table 2 Annual Review of Competency Progression outcomes 8

ARCP Satisfactory/
Definition

Outcome Unsatisfactory
Achieving progress and development of

1 Satisfactory
competences at the expected rate
Development of specific competences required —

2 Unsatisfactory
additional training time not required.
Inadequate progress - additional training time

3 Unsatisfactory
required.
Released from training programme with or

4 Unsatisfactory
without specified competences.
Incomplete evidence presented - additional

5 Unsatisfactory
training time may be required.
Will be recommended as having completed the

6 Satisfactory
training programme and for award of a CCT
Satisfactory progress in or completion of

7.1 Satisfactory
the LAT / FTSTA placement.
(Fixed term training) - Development of specific

7.2 competences required — additional training time Unsatisfactory
not required.
(Fixed term training) — Inadequate Progress by the

7.3 Unsatisfactory
Trainee).
(Fixed term training) — Incomplete evidence

7.4 Unsatisfactory
presented.
Out of programme for research, approved clinical

8 Satisfactory
training or a career break (OOPR/OOPT/OOPC).

ARCP: Annual Review of competency and Progression. CCT: Certificate for Completion of Training. LAT: Locum
appointment for Training. FTSTA: Fixed Term Specialty Training Appointment. OOPR: Out of Programme
Research. OOPT: Out of Programme Training. OOPC: Out of Programme Career break.
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1.4.45 Requirements for Certificate of Completion of Training in General Surgery

Trainees must meet minimum requirements in the curriculum prior to being

recommended for Certification. ’ These include:

e demonstration of knowledge by passing the FRCS exam

e breadth of experience by completion of required placements in various
General Surgery specialties

e attainment of specific competencies through WBAs in specified subject
areas

e understanding of research evidenced of satisfactory research involvement

e understanding of quality improvement projects evidenced by audit
completion

e understanding of medical education principles evidenced by appropriate
courses or qualifications

e experience of leadership and management

e trauma care provider certification

Additionally, the curriculum sets out expected indicative operative experience

requirements and operative competency requirements.’

1.4.4.5.1 Intercollegiate Specialty Board examinations

Trainees are required to pass the intercollegiate specialty exams prior to being
recommended for Certification. These exams are known as the Intercollegiate
Specialty Board (ISB) exams. Passing these exams confers eligibility to apply for

Fellowship of one of the Royal Colleges of Surgery (FRCS).
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The ISB examinations are typically undertaken during the final two years of
specialty training. The exams are intercollegiate and overseen by the Joint
Committee for Intercollegiate Examinations (JCIE). Trainees must declare a special
interest, as defined within the curriculum (Section 1.4.4.1) for the clinical
component of the examination.®® The exam is in two sections. Section 1 is a written
examination comprising two papers of single-best answer questions and extended
matching item questions. Section 2 is a clinical examination comprising clinical
cases and viva examinations with the themes of emergency surgery, trauma and

critical care; General Surgery; special interest; academic critique.

1.4.4.5.2 Requirements for operative experience

All General Surgery trainees are expected to meet indicative numerical operative
experience requirements for key index procedures and for total operative
experience, regardless of special interest. These numerical requirements were
introduced in the 2013 iteration of the General Surgery curriculum following
concerns that trainees were nearing completion of training without adequate
operative experience enabling a broad understanding of techniques to surgically

manage a range of clinical presentations.®?

The numbers were set following a consensus decision of UK surgical training leads
and a study by Allum et al of General Surgery trainee logbooks. Allum et a/
reviewed the operative experience of 58 trainees completing training in 2010/2011
with the aim of defining operative experience in a cohort of trainees completing

training and setting thresholds for operative experience in future training cohorts.
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The study was limited in a number of ways. Firstly, the study group excluded any
trainees who had undertaken any time out of training or had been identified as
requiring additional time for training. The group calculated total time in training
and reported this to be a median of 6 years with a range of 4.8 to 7.3 years. No
explanation was given for non-standard training time in General Surgery specialty
training. The authors calculated the operative experience of the cohort both in total
and for key index procedures and evaluated variation by special interest. The
authors inferred trainees’ chosen special interest from the volumes of procedures
undertaken but did not have special interest data to formally support these
assumptions. Defining emergency laparotomy experience was limited as it was not
compulsory for trainees to record the urgency of a procedure. One trainee was
reported to have only undertaken 18 emergency laparotomy procedures by
completion of training, suggesting inaccuracy in the recording of these procedures.
The authors suggested a figure of 100 emergency laparotomy procedures to be
undertaken by completion of training in the future. This figure was unrelated to the

data presented in the study.

Allum et al presented the view that thresholds for operative experience for other
index procedures should be set at the 25 centile of the calculated trainee
operative experience.?? Subsequently, the following indicative numbers were
defined and published as criteria for operative experience in the 2013 iteration of

the ISCP curriculum:

e 80 appendicectomy

e 60 inguinal hernia
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e 50 cholecystectomy

e 100 emergency laparotomy to include 20 segmental colectomy and 5

Hartmann’s procedures?

These numbers must relate to the trainee having been the primary surgeon in the
case, which is defined as non-assisting supervision codes.?® Non-assisting
supervision codes means all supervision codes except those recorded as the trainee

taking an assisting role. The supervision codes for operations in the UK are:®3
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Supervision Code help guide: eLogbook

Assisting: The trainer completes the procedure from start to finish. The trainee
performs the approach and closure of the wound. The trainer performs the key

components of the procedure

Supervised, Trainer Scrubbed: The trainee performs key components of the

procedure (as defined in the relevant PBA) with the trainer scrubbed.

Supervised, Trainer Unscrubbed: The trainee completes the procedure from

start to finish. The trainer is unscrubbed and is:

- in the operating theatre throughout

- in the operating theatre suite and regularly enters the operating

theatre during the procedure (70% of the duration of the procedure)

Performed: The trainee completes the procedure from start to finish. The
trainer is present for <70% of the duration of the procedure. The trainer is not in

the operating theatre and is:

- scrubbed in the adjacent operating theatre

- not in the operating suite but is in the hospital

Training a more junior trainee: A non-consultant grade surgeon training a junior

trainee.

Additionally, trainees have to perform a total of 1600 procedures through the

course of their specialist general surgical training. This total value is inclusive of
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cases where the trainee had an assisting role.” Operations are recorded in an
electronic logbook (the eLogbook, Section 1.5.3) by trainees and reviewed at clinical
supervision meetings, educational supervision meetings and at ARCP. The eLogbook
is a single, secure, standardised, electronic database used for recording operative
experience across all of specialty surgery training. It was linked to ISCP portfolios in
2009 with data linked between the two databases by the trainee’s GMC number.
Use of the eLogbook is compulsory and summaries can be produced indicating the
types, quantities and supervision of procedures that trainees have recorded over

defined time periods.®3

1.4.4.5.3 Requirements for operative competence

Trainees must complete WBAs and attain assessment levels described in the
completion of training certification guidelines in order to demonstrate operative
competence.’ By the end of training, general surgeons are expected to have
achieved three PBAs at level 4, judged by three separate assessors, in the same
index procedures described for operative experience: appendicectomy, inguinal
hernia repair, cholecystectomy, emergency laparotomy, segmental colectomy and

Hartmann's procedure.’

The indicative numbers and PBA requirement standards were introduced in the
2013 version of the curriculum. These standards were applied flexibly to trainees
who were appointed to specialty training prior to 2013 depending on their stage of

training and at TPD discretion.
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1.4.4.5.4 Process for application for CCT

When a trainee is within 6 months of their expected Certification date, the JCST
specialty teams check that the trainee has met the requirements stipulated by the
JCST for CCT.?* If the JCST specialty team find that the trainee records are in order,
they contact the trainee and advise the trainee how to proceed with initiating the
process for gaining a CCT. The JCST specialty team then change the trainee’s status

in training to “Awaiting Certification Documents” in the JCST database.

The GMC are the body responsible for issuing CCT. In order to be recommended for
CCT, a trainee has to receive an ARCP outcome 6 (Table 2). The JCST recommend
that a trainee does not receive an ARCP outcome 6 more than 4 months before
their predicted end of training date.®* After an ARCP outcome 6 is awarded, an alert
is received by the JCST specialty team. The team check that the Specialty Advisory
Committee (SAC) Liaison Member has been a part of the ARCP decision and agrees
with it. If both confirmation of ARCP outcome 6 and SAC Liaison Member approval
have been received, then the JCST specialty team proceed to sending the
recommendation for CCT to the GMC. The JCST team then change the trainee’s

status in training to “Recommended for certification” in the database.

The requirements for recommendation for CESR, CP are the same as the

requirements for recommendation for CCT.
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Section 1.5 Data sources

The studies presented in Chapters 3, 4, 5 and 6 used linked data from the ISCP %,

eLogbook *3 and JCIE databases. The databases are linked by trainee GMC number.

A data specification for each database was agreed between the ISCP Data Manager,

ISCP Surgical director and the study team.

Following work to define the data fields and tables within the ISCP dataset (see

Appendix 1: ISCP Data Fields and Tables for a full description), a data specification

was written and agreed with the relevant data managers. The data specification is

detailed in Appendix 2: ISCP Data Specification April 2016.

The data managers for each database extracted the relevant data. The ISCP Data
Manager removed the trainee GMC numbers and replaced them with a unique
identifier prior to secure data transfer to the study team. The unique identifier is
consistent for each trainee across each of the data tables included in the data

specification. The data were merged using the trainee unique identifier.

Initial data extraction was made in June 2016 with further updates in December

2016 and February 2017.

Data permissions were granted from the ISCP Data Management Committee and
ethics approval for the research was granted by the University of Nottingham

Medical Ethics Board (Reference: J08122015 SoM EPH).
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1.5.1 ISCP

Data contained within the ISCP can broadly be divided into trainee related
information (e.g. personal identifier, gender, age, training start dates, predicted or
actual end of training date, assigned area of training (deanery), assessment related
information (e.g. type of assessment, date of assessment, level achieved) and ARCP
information (e.g. date of ARCP, trainee stage, ARCP outcome). Data tables and

fields are described in Appendix 1: ISCP Data Fields and Tables.

Demographic information relating to both the trainee and their placements for

training are inputted by trainees and validated by the trainee’s TPD.

Either the trainee or assessor may complete work-based assessment fields. All

assessments have to be validated by the assessor completing the assessment.

1.5.2 JCST Surgeons Information Management System (SIMS) database

The JCST holds records for trainees which include a start of training date, any type
of absence from training with start and end date of the absence period, a
categorised reason for absence (e.g. research, parental leave) and a predicted
completion of training date. Upon entry to the training programme a predicted
completion of training date is created based on a standard 6 years of training and is
updated if a trainee has a period of absence from training or trains less than full

time.

1.5.3 elogbook

The elogbook is a single, unified, secure online database for the recording of all

surgical procedures in training.”® The eLogbook is a function of the Royal College of
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Surgeons of Edinburgh and was originally provided by the Faculty of Health
Informatics. It was initially developed for use in Trauma and Orthopaedics in 2000%4
and subsequently developed to include all surgical specialties. It has since been
adopted for use by all four UK and Ireland Royal Surgical Colleges and was linked to
ISCP portfolios in 2009. The ISCP and eLogbook trainee data are linked using trainee
GMC number. Between the launch of the ISCP in 2007 and the inclusion of
elLogbook in trainee portfolios in 2009, trainees recorded operations in a logbook
hosted by ISCP. Any operations recorded in the pre-existing ISCP logbook were
transferred and included in the eLogbook in 2011. Educational supervisors and TPDs
are able to access operative experience summary reports for assessing trainees at
ARCP and educational reviews throughout the year. Use of the eLogbook for

recording operative experience is a compulsory requirement of UK surgical training.

Data from the eLogbook includes stage of training, the type of operation, urgency
of the operation and date of operation. Patient related information includes
hospital identifier, date of birth, American Society of Anaesthesiology (ASA) grade
(a reflection of the patient’s fitness®®) and any post-operative complications that
occurred. Trainees also record the involvement they had in the case. The JCST
publish clear descriptions of how a trainee should define their involvement in the
case.®® The supervision codes that may be used by a surgical trainee are detailed in
Section 1.4.4.5.2. Trainees have personal responsibility for maintaining accurate
records of their operative experience. Surgical trainers are encouraged to validate

trainee logbook data on a case-by-case basis but this is not compulsory.
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1.5.4 Joint Committee for Intercollegiate Examination

The JCIE hold records for trainees sitting the Intercollegiate Specialty Board exam.
(Section 1.4.4.5.1) This data was included in the study as a source of information
relating to the trainee’s declared special interest. Data from the dataset includes
date of the exam, special interest and pass/ fail outcome. General Surgery could be
declared as a special interest up to 2013 only. After 2013, it was removed in order

to match the new curriculum.
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Section 1.6 Rationale for thesis

It is clear that surgical training systems differ worldwide with variation in
curricula and expected operative experience at completion of training.
However, this variation remains unquantified and furthermore, it is not clear
how the UK relates to these other countries, particularly in terms of expected

and actual operative experience at completion of training.

Despite a formal surgical training programme and defined curricula, it is not
known how long UK surgeons are taking to complete training, nor is it known
how many procedures are undertaken during training. Furthermore, it is not
understood how general surgical trainees are trained in terms of changing
complexity of procedures undertaken or the autonomy of trainees in

procedural skill training.

Requirements for competency assessments (as judged by the PBA) and
minimum indicative numbers were incorporated into the 2013 curriculum for
General Surgery. The current indicative numbers that UK General Surgery
trainees are expected to meet were based on consensus decisions by groups
of experts guided by a small, selected, study of 58 trainee surgeons and are
unrelated to any measure of competency.’? Beard et al, who studied the use
of the PBA within surgical training, called for future research to use real-time,
operative experience data to describe the numbers of procedures carried out
by surgical trainees and the relationship to competency acquisition judged

using standardised tools —i.e. the PBA.
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Over 2.6 million procedures have been recorded in the eLogbook and every
year, over 200 new General Surgery trainees commence general surgical
training. °® Yet there has been no large-scale research to understand the
operative experience or competency outcomes of General Surgery trainees.
Previous research assessing operative experience or competency outcomes in
UK General Surgery training has either been limited to selected cohorts of
trainees completing training or single regions, limiting the power of these

studies and the generalisability of the results.1% 20449297

In summary, there is a defined General Surgery training programme in the UK
with a set curriculum and standards to be met by completion of training.
However, these standards are not evidence-based and it is not known how
they relate to other countries around the world or what the actual
competency outcomes or operative experiences of general surgical trainees in

the UK are.

1.6.1 Aims of thesis
1. To describe the operative experience of General Surgery trainees
globally.
2. To assess the timeline of surgical training in the UK with respect to
total time in training and out of programme periods.
3. To accurately describe the operative experiences and procedural
assessments undertaken by contemporary General Surgery trainees in

the UK.
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1.6.2 Chapter outline
Chapter 2 “Systematic Review of Operative Experience in General Surgery
Training”: This systematic review and meta-analysis aimed to determine the

reported operative experience of General Surgery trainees worldwide.

Chapter 3 “Cohort Definition”: The aim of this work was to assess the data for
accuracy of training dates and define a cohort of trainees within the dataset

for analysis in subsequent studies.

Chapter 4 “Time Out of General Surgery Specialty Training in the UK”: The aim
of this study was to quantify the number of trainees taking time out of
General Surgery specialty training and the impact on time taken to complete

General Surgery specialty training in the UK.

Chapter 5 “The Procedure Based Assessment and its Correlation with
Operative Experience”: The aim of this study was to assess the construct
validity of the PBA and determine operative experience at PBA levels awarded

in General Surgery index procedures.

Chapter 6 “Changing Autonomy in Operative Experience Through UK General
Surgery Training”: This study aimed to determine how many operations (both
in total and for General Surgery index procedures) trainees undertake during
General Surgery specialty training and how the supervision of these changes
over the course of training. A secondary aim was to assess whether this data
could be used as a reflection of entrustment decisions through the course of a

training scheme.
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Chapter 2 Systematic Review of Operative
Experience in General Surgery Training

Section 2.1 Introduction

It is important that surgeons are trained adequately and are able to deliver
high-quality care to patients. Globally, surgical curricula are becoming more
formalised with the use of competency-based models for training and the
adoption of requirements to be met by completion of training. Several
surgical curricula around the world set minimum numbers of operations to be
achieved during general surgical training 0, presumably in light of the
reported association between high surgeon operative volume and improved

patient outcomes.%%-100

However, there is no worldwide standardization of expected operative
experience in general surgical training, and surgical curricula requirements
differ. For example, the UK demands 1600 procedures by completion of
training and the USA requires 750, although both programmes have the
intention of training surgeons to a standard for independent practice.®” There
appears to be little evidence for the setting of minimum numbers, with the
threshold setting for numbers of procedures in the UK based on limited
evidence from just 58 trainees who had completed training over a 2-year
period.?? Some curricula, such as those in the UK, define types of procedure
required, with minimum numbers to be met for index procedures such as
hernia repair, cholecystectomy and emergency laparotomy.’ The length of

surgical training also varies around the world, and trainee working weeks
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differ, ranging from 48 hours in Europe! to 80 hours in the USA.2%2 These
combined aspects are likely to influence the opportunities for gaining
experience in general surgical training, with the potential for wide variation in

the operative experience of newly qualified surgeons around the world.

2.1.1 Aims

To date there has been no comprehensive review of the operative experience
at completion of general surgical training worldwide and its variation between
countries. This review aimed to identify and summarise the available
literature relating to operative experience at completion of general surgical

training worldwide.
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Section 2.2 Methods

2.2.1 Search strategy

A concept table was developed and a search strategy built with a medical
librarian to identify articles reporting operative experience in general surgical
training. Three concepts were developed: graduate education, operative
surgical procedures and General Surgery. Exploded medical subject heading
(MeSH) terms were combined with text word searching using the Boolean

operator ‘OR’ for each concept. Each concept was combined with ‘AND’.

Synonyms for surgical trainees, such as resident, chief resident and registrar,
were used in addition to alternative names for training programmes (for
example surgical training, residency training and specialty training).
Terminologies for specifically named surgical curricula were included with
both full terms and acronyms (such as Intercollegiate Surgical Curriculum
Programme, ISCP) along with logbook names for the regions that use a single,
compulsory logbook (for example eLogbook). A term was deleted from the
search strategy if it yielded no results (such as morbidity audit and logbook

tool).

No search limits were applied and all languages were included. Five databases
were searched (Ovid MEDLINE R, 1996 to present, Ovid MEDLINE In-Process,
Educational Resources Information Centre (ERIC), Psycinfo, British Education
Index) and the search strategy was adapted to each database. The final search

was performed in November 2015. Reference lists of included articles were
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also searched and further articles included if appropriate. The search strategy

used is summarised in Table 3.
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Table 3 Ovid MEDLINE search strategy

graduate education.mp. or exp Education,

1 22694
Graduate/

2 specialty train*.mp. 631

3 residen*.mp. 138435

4 specialty registrar.mp. 5

5 surgical training program*.mp. 246

6 surgical train*.mp. 2787

7 lor2or3or4orS5or6 157166

8 technical skills.mp. 1775
(operative adj (volume or numbers or

9 571
experience)).mp.

10 ISCP.mp. 23

11 intercollegiate surgical curriculum program™.mp. 14

12 SET2.mp. 183

13 ACGME.mp. 922
accreditation council for graduate medical

14 1348
education.mp.

15 resident case log system.mp. 4

16 (elogbook or logbook).mp. 316
operative surgical procedures.mp. or exp Surgical

17 1500215
Procedures, Operative/

18 8or9orl0orllorl2orl3orl4orl5orl6orl7 | 1503332

19 General Surgery.mp. or exp General Surgery/ 19684

20 7 and 18 and 19 1730
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National bodies for surgical training with online contact details and
established curricula standards were also contacted by e-mail with a request
for any unpublished data (Royal Australasian College of Surgeons, Royal
College of Physicians and Surgeons of Canada, The College of Surgeons of

Hong Kong, French Association of Surgery).

2.2.2 Exclusion criteria

Studies were excluded if the article did not report a number of operations
performed in training, was based on simulation or was not related to surgery.
Any studies reporting data from medical students or junior trainees
(foundation or core training in the UK, intern year in the USA) were excluded.
Studies were included only if they reported operative experience data for

trainees at completion of an entire higher surgical training programme.

2.2.3 Selection of articles

Study titles and abstracts were independently assessed by two assessors
(Elizabeth Elsey and David Humes) for inclusion. Differences in title selection
were discussed and resolved. A third assessor (Joe West) independently
reconciled any differences in abstract selection. Authors were contacted
directly to provide articles that were not available online or through library
services. Google Translate and multilingual colleagues were used to aid

assessment of non-English language articles.

2.2.4 Data extraction
Information was extracted from the studies and recorded using a
standardised spreadsheet. Data extracted included study year, study design
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and purpose, numerical data for total operations and procedure-specific
operations. Procedures included were inguinal hernia repair, appendicectomy,
cholecystectomy and segmental colectomy, with both open and laparoscopic
approaches recorded where given. These procedures were chosen as they
comprise key ‘index’ procedures that form essential competency
requirements in several general surgical training systems 7 7% 71, Total
procedure-specific data were calculated by summing open and laparoscopic
totals in articles that presented open and laparoscopic data separately. Where
only laparoscopic data were presented for cholecystectomy, this was taken as
a proxy for total operating, given the high frequency of the laparoscopic
approach for cholecystectomy in recent surgical practice 7% 193106 Total
number of operations per graduating trainee was calculated from the
published data if a paper presented total numbers of operations performed

by graduating trainees and the total number of graduating trainees.

2.2.5 Study selection for meta-analysis

The outcome for the meta-analysis was total number of operations completed
in training. Studies were included if they reported data from a national single
logbook, mean total number of operations per trainee at completion of
training, sample size and a measure of variance. Both the UK and USA surgical
curricula specify minimum total numbers of operative procedures to be
completed throughout training, which must be exclusive of endoscopic
procedures 3197 Therefore, endoscopy numbers were excluded from the data

in the meta-analysis. The data from 1999 published by Eckert and colleagues
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were not included in the meta-analysis to keep included studies

contemporaneous.

Study authors were contacted to provide further data where necessary. Allum
and colleagues®® and Thomas et al °’ provided raw data for further analysis.
Aphinives’! provided further statistical parameters on request. The authors of
one study did not respond to a request for additional statistics. A rate of total
number of operations per trainee per year of training was calculated by using
total operation data and length of respective training programme for studies

included in the meta-analysis.

2.2.6 Statistical analysis

Raw data from Allum et a/ 9> and Thomas and co-workers®” were used to
calculate mean total number of operations (excluding endoscopy) and
standard deviation. Standard errors were calculated from the standard
deviation and sample size reported by each included study. A random-effects
meta-analysis of the included studies was undertaken. A random-effects
model was chosen as there were obvious differences in total operations
between the included studies. Heterogeneity of the studies was assessed
using /? test. All data management and analysis were performed using Stata®

version 14 (StataCorp, College Station, Texas, USA).
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Section 2.3 Results

2.3.1 Search results

Some 1979 titles were identified which, following screening, resulted in 24 full
articles for inclusion in the study. Five studies were included in the meta-
analysis from four countries (Figure 3). None of the national bodies for
surgery that were contacted provided further data relating to operative

experience.

68



(n=1986)

Records identified through Additional records identified
database searching through other sources

(n=3)

Duplicates excluded
(n=10)

Titles screened
(n=1979)

Abstracts screened
(n=560)

Excluded (n=1419)

Not relevant - 904
Simulation - 231

Not general surgical -242
Not higher trainees - 42

FFull-text articles assessed for
eligibility
(n=66]

Excluded (n=494)

Not relevant - 377
Simulation - 20

Not general surgical -24
Not higher trainees - 19
Not numerical data- 24
Not full cohort- 30

Articles included for data
analysis
(n=24)

Excluded (n=42)

Not relevant - 12

Not general surgical - 1
Not higher trainees - 1
Not numerical data - 8
Not full cohort - 20

Articles included for meta-
analysis
(n=15)

Figure 3 Prisma diagram

Excluded (n=19)

No data on total operations - 8
No data on cohort size - 4
Local study only - 2

Data included endoscopy - 2
Data not usable for meta-
analysis - 3
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2.3.2 Demographics of included studies
Of the 24 included studies, 19 103-106,108-122 \yare from the USA, one 1?3 from
the Netherlands, one /! from Thailand, one 2% from Spain and two °%°7 from

the UK (Table 4).
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Table 4 Study demographics

Data
Total no. presented
Years Data Data of (for full Data
Reference Country included* | geography | source traineest | Exclusions | Aims cohort) descriptions
Thomas et UK 2012- National elLogbook | 155 n.s. Comparison | Total and Median,
al.”’ 2013 with procedure- | i.q.r., range
curriculum specific
requirements
Allum et al.®? | UK 2010- National elLogbook | 58 LTFT, Description Procedure- | Mean,
2011 OOPP of operative | specific median,
experience range
Hopmans et | Netherlands | 2005— Regional Hospital 64 LTFT, Analysis of Total Mean, range,
al.® 2012 records OOPP, area | impact of operations | s.d.
transfer hours
restrictions
Serra-Aracil | Spain 2009 National Online 64 n.s. Description Total Mean
et al.*?* logbook of operative | operations
experience
Aphinives’* | Thailand 2011- National Online 162 LTFT, area | Description Total and Mean,
2012 logbook transfer, of operative | procedure- | median,
non- experience specific range
completers
Malangoni USA 2005, National ACGME 2945 n.s. Analysis of Total and Median
et g/, 108 2010- impact of procedure-
2011 curriculum specific
introduction
McCoy et USA 2000- National ACGME - n.s. Analysis of Procedure- | Mean
ql. 109 2011 MIS specific
operative
experience
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Hanks et USA 2009 National ACGME 976 n.s. Analysis of Procedure- | Mean
al.13 impact of specific
fellowship
trainee
Eckert et USA 2002- Local Hospital 17 n.s. Description Total and Mean, range,
al.110 2008 records of operative | procedure- | s.d.
1999, National ACGME 2005 n.s. experience specific
2008
Sachs and USA 1999- National ACGME - n.s. Description Total Median
Pawlik!! 2012 of operative | operations
experience
Neville et USA 2002- Local ACGME 47 n.s. Analysis of Procedure- | Mean
al.1? 2011 MIS specific
2000- National ACGME - n.s. operative
2011 experience
Unawane et | USA 1997, National ACGME - n.s. Analysis of Procedure- | Mean
al. 113 2010 MIS specific
operative
experience
Fryer et al.®%* | USA 2007- Local ACGME 15 n.s. Comparison | Totaland | Mean, s.d.
2009 with procedure-
curriculum specific
requirements
Carson et USA 2000- National ACGME 9067 n.s. Analysis of Total and Mean
al.tt 2008 MIS procedure-
operative specific
experience
Alkhoury et | USA 1999- National ACGME - n.s. Analysis of Procedure- | Mean
al. 115 2008 MIS specific
operative
experience
Simien et USA 1998- National ACGME 6049 n.s. Analysis of Total Mean
al.11® 2008 impact of operations
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hours
restrictions

Kairys et USA 1992- National ACGME - n.s. Analysis of Total Mean
al.t¥’ 2006 impact of operations
hours
restrictions
Bell et al.1%> | USA 2005 National ACGME 1022 n.s. Description Total and Mean, range,
2006 805 of operative procedure- | s.d.
experience specific
Damadi et USA 2001- Local ACGME 17 n.s. Analysis of Total Mean
gl 118 2005 impact of operations
hours
restrictions
Bland et USA 1998- National ACGME - n.s. Analysis of Total Mean
ql. 119 2004 impact of operations
hours
restrictions
Chung et USA 1994- National ACGME 4968 n.s. Analysis of Total and Mean
/. 106 2001 MIS procedure-
operative specific
experience
Parsa et USA 1991- National ACGME 7036 n.s. Description Procedure- | Mean
ql. 120 1997 of operative | specific
experience
Libermanand | USA 1992- Local Hospital - n.s. Analysis of Total and Mean
Greason??! 1996 records MIS procedure-
operative specific
experience
Schoetz!?? USA 1991- National | ACGME 6020 n.s. Description Procedure- | Mean
1996 of operative | specific
experience

*Range of years with data or individual years. TSum of all trainees with data presented in the study. n.s., Not stated; LTFT, Less than full time training; OOPP, Out of

Programme Period; ACGME, Accreditation Council for Graduate Medical Education MIS, minimally invasive surgery.
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Sixteen studies 103,105, 106,108-117, 119, 120,122 from the USA used Accreditation
Council for Graduate Medical Education (ACGME) logbook data to assess a
national cohort of graduating trainees in a series of cross-sectional analyses.
The other US studies used ACGME logbook data from local training cohorts%%
118 or hospital registry data'?l. Non-US studies used national 7% 9% 97.124 o

123 and electronic logbook 7192 97,124

regional 123 cohorts, hospital registry
data. Half of the studies had a focus on the impact of working hour
regulations on operative experiences in training 116119123 or the impact of
minimally invasive surgery on operative experience 106109, 112-115,121 The 24
studies span nearly two decades of surgical training, with the earliest studies
reporting data from 1991122 122 3gnd the most recent data reported from
2013%. Overlapping data reporting was seen among the 16 studies 193 105 106,
108-117, 119,120, 122 that ysed ACGME logbook data, with several studies reporting
the same data periods. The number of trainees included in the studies varied
from 15'% to more than 90004, Eight 109 111-113,115,117,119, 121 st djes did not
report the size of the cohort investigated. Seventeen studies’? 9% 97, 104-106, 108,
110,111, 114, 116-119, 121, 123,124 raported total operative experience, with ten 7%%7
103, 108, 109, 112-115, 120 reporting appendicectomy data, 1271, 92,97, 104, 105, 108-110, 113-
115,120 hernia data, 1271, 92,97, 103-106, 108, 109, 113, 120, 121 ChOIecySteCtomy data and
13 studies’!, 9% 97, 103-105, 108-110, 113, 115,120, 122 d 5 cymenting colectomy data. Of
the 12 studies reporting data relating to cholecystectomy, five 71, 103-106
reported data only for laparoscopic procedures rather than open or combined

data. Inclusion and exclusion criteria varied, with only three studies 7192 123

stating exclusion of trainees who worked less than full time, had not
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completed training or completed training periods for research out of
programme. Quality of data reporting varied widely among studies, with both
mean and medians reported; several studies did not report ranges, measures

of variance or sample sizes.
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2.3.3 Total operating experience

Of the 17 studies reporting total operative experience, three °> 195108 included

endoscopy numbers. Data for total operative experience is shown in Table 5.
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Table 5 Total operations per graduating trainee

Total no.

Years of

include | Endoscop | trainees | Total no. of
Reference | Country d y * operationst
Thomaset | UK 2012- Excluded 155 1802%,1844
al.”’ 2013 9
Allum et UK 2010- Excluded | 58 187619,
al.?? 2011 19159
Hopmans | The 2005- Excluded | 64 1291-1490
et al.l® Netherland | 2012

s

Serra- Spain 2009 Unknown | 64 1325%
Aracil et
a/.124
Aphinives’ | Thailand 2011- | Excluded | 162 783#
! 2012
Sachsand | USA 1999- Excluded |- 903-976%
Pawlik*! 2012
Malangoni | USA 2005, Included 2945 1023-1238+%
et gl 108 2010-

2011
Fryer et USA 2007- Excluded 15 882-1103
al.104 2009
Eckert et USA 1999, Excluded 2005 914-966
al.t10 2008
Carson et USA 2000- Excluded | 9067 879942
al.t? 2008
Bell et USA 2006 Included 805 1264
a/-105
Simien et USA 1998- Excluded 6049 900-967
al.116 2008
Kairys et USA 1992- Excluded |- 900967
al.t’ 2006
Damadiet | USA 2001- Excluded 17 925-1412
al.118 2005
Bland et USA 1998- Excluded |- 930966
al.? 2004
Chung et USA 1994- Excluded | 4968 924962
al.t0% 2001
Liberman USA 1992- Excluded |- 1197-1233§
and 1996
Greason®?!

*Sum of all trainees with data presented in the study. TRange of averages, rounded to nearest whole
procedure for the years included in the study; values are mean, except ¥median and §not stated.

fICalculated from raw data; #provided by author.
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Six of the US studies reported mean total procedures completed in training for
national cohorts of graduating trainees, with endoscopy excluded. These
studies reported a range of means of between 879 and 967 procedures.% 110,
114,116, 117,119 5achs et al reported median total procedures completed in
training for a national cohort of graduating trainees, excluding endoscopy,
with a range of medians between 903 and 976 procedures.'! Two studies
from the USA included endoscopy in total procedures and reported a range of
total procedures between a median 1023 procedures and mean 1264
procedures.'%> 19 |n the UK, Thomas and colleagues®’ reported a median total
number of procedures per trainee at completion of training of 1802. Analysis
of the additional raw data from Allum and co-workers®* found a median of
1876 procedures (mean 1915) and a range of 1102—-2931 operations per UK
completing trainee. From a study of trainees in the Netherlands, Hopmans et
al.*?3 reported a range of 1291-1490 for mean number of procedures per
graduating trainee. Data from Spain reported by Serra-Aracil and colleagues!?*
describe similar numbers, with a mean of 1325 operations per completing
trainee. In Thailand, Aphinives’! reported a mean of 783 procedures per

completing trainee.

78



2.3.4 Procedure-specific operating experience

Seventeen studies 71, 92,97, 103-106, 108-110, 112-115, 120-122 renorted data for

appendicectomy, cholecystectomy, colectomy or hernia repair. All but three

71,92,97 of the studies were from the USA (Table 6)
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Table 6 Procedure-specific data

Total no. of procedurest

Total no. of Hernia

Reference Country | Years included trainees* Appendicectomy | repair Cholecystectomy | Colectomy
Thomas et al.”’ UK 2012-2013 155 121% 92% 103t 42%
Allum et al.®? UK 2010-2011 58 - 90 96 33
Aphinives’? Thailand | 2011-2012 162 73 18 61| 5

. USA 2005, 2010 - 2945 46-60 60-70 103-118 52-59
Malangoni et al.1%®

2011

McCoy et al.10? USA 2000-2011 - 40-62 59-71 100-116 46-60
Unawane et al.}13 USA 1997, 2010 - 32-59 59-67 91-118 40-60
Hanks et al.1%3 USA 2009 976 63 - 1069 58
Fryer et al.1% USA 2007-2009 15 - 113 949 42
Eckert et al.*1° USA 1999, 2008 2005 - 59-60 - 57-69
Neville et al.11? USA 2000-2011 - 39-62 - - -
Carson et al.114 USA 2000-2008 9067 39-54 59-61 - -
Alkhoury et al.11> USA 1999-2008 - 39-54 59-61 - 50-57
Bell et al.1% USA 2005 1022 - 59 889 52
Chung et al.1% USA 1994-2001 4968 - - 6689 -
Parsa et al.1?° USA 1991-1997 7036 31 53-54 59-91 34-39
Liberman and USA 1992-1996 - - - 86—-113§ -
Greason!?!
Schoetz!?? USA 1991-1996 6020 - - - 34-37§

*Sum of all trainees with data presented in the study. TRange of averages, rounded to nearest whole procedure for years included in the study; values are mean, except ¥median and §not
stated. YLaparoscopic cholecystectomy data only.
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2.3.4.1 Appendicectomy

Ten studies 71,97, 103,108,109, 112-115,120 renorted appendicectomy-specific data.
Total appendicectomy experience in training in the USA ranged from a mean
of 31 procedures'?® to a mean of 63 operations!®3. Seven 103, 108,109, 113-115, 120
of the studies from the USA reported ACGME data for a national cohort of
graduating trainees with the same data reported in multiple studies. The only
study®’ from the UK to describe appendicectomy experience in training
reported that trainees performed a median of 121 appendicectomies during
the course of their training, with a range of 21 to 316 procedures. Data from
Thailand reported that trainees performed a mean of 73 procedures per

graduating trainee.

2.3.4.2 Inguinal hernia

Twelve studies 71 9% 97,104,105, 108-110,113-115, 120 rapnorted procedure-specific data
for inguinal hernia surgery. Studies from the USA reported a range from 53120
to 71'%° mean hernia repairs per trainee. An outlying US study 1% reported a
mean of 113 hernia repairs per trainee. UK studies®? %’ reported that trainees
performed a mean of 90 and median of 92 inguinal hernia repairs per
completing trainee. Aphinives’! reported substantially fewer hernia repairs

per trainee with a mean of 18 procedures.

2.3.4.3 Cholecystectomy

Twelve studies’? 9297, 103-106, 108, 109, 113,120, 121 ranorted procedure-specific data
for cholecystectomy experience. Studies published from the USA from the

year 2000 onwards103-105, 108,109,113 "ranorting both open and/or laparoscopic
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cholecystectomy data, reported mean total experience ranging from 881% to
118108 113 procedures. The USA trainee experience in cholecystectomy was
similar to the UK experience, with Allum et al. °> reporting a mean of 96
procedures and Thomas and colleagues °” a median of 103 operations.
Aphinives’! reported a mean of 6 laparoscopic cholecystectomies per trainee

at completion of training.

2.3.4.4 Colectomy

Thirteen studies 71,92 97, 103-105,108-110, 113, 115,120 reported procedure-specific
data for colectomy. In the UK, Thomas et al °” noted a median of 42
colectomies per trainee, whereas Allum et al.°?> documented a mean of 33
procedures per trainee.?> °7 Studies from the USA reported a varied colectomy
experience of between a mean of 34120122 3gnd 69 10 procedures per
graduating trainee. Aphinives’! reported a mean of 5 segmental colectomies

per completing trainee in Thailand.

2.3.5 Meta-analysis

A meta-analysis of data from five studies’? °% 27,110 123 produced a mean
pooled estimate of 1366 (95 per cent c.i. 1026 to 1707) procedures per
trainee at completion of training. The /? value of 99.6 per cent confirms the

significant heterogeneity between the studies (Figure 4).
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Figure 4 Meta-analysis forest plot of number of operations performed in General Surgery training

Study Mean total operations
(estimated 95% ClI)

Allum 2010-2011 n=58 —— 1915 (1801- 2029)
Aphinives 2011-2012 n=162-% 783 (736- 829)
Eckert 2008 n=1020 . 914 (904- 924)
Hopmans 2005-2012 n=64 —— 1391 (1336- 1446)
Thomas 2012-2013 n=155 —— 1844 (1765- 1923)

Overall (l-squared = 99.6%, p = 0.000) <> 1366 (1026- 1707)

% weight

10.72
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19.95

100.00

500 750 1000 1250 1500 1750 2000 2250
Number of operations performed in general surgery training
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For the studies included in the meta-analysis, mean total operating per
trainee per year of training varied from 183 procedures in the USA%to 319
operations in the UK®2. Trainees in Thailand performed a mean of 196
procedures per trainee per year’! and those in the Netherlands a mean 232 of
procedures per trainee per year!?3, Trainees in the UK performed a mean of

307 and 319 procedures per trainee per year.%> 9 (Table 7)
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Table 7 Estimated total operations per trainee per year in training

Total no.

Length Total no. of
Total no | of .
Study . of operations
Country of operations - .
dates . " training | per trainee
trainees® | per (years) per yeart
traineet ¥ ¥
2012-
97
UK 5013 155 1844 6 307
2010-
92
UK 2011 58 1915 6 319
The 2005—-
Netherlands'?3 | 2012 64 1391 6 232
USA?10 2008 1020 914 5 183
2011-
; 71
Thailand 2012 162 783 4 196

*Sum of all trainees with data presented in study. TMeans, rounded to nearest whole procedure.
#Total no. of operations/length of training.

85



Section 2.4 Discussion

2.4.1 Main findings

This systematic review has three key findings. First, there is limited literature
available relating to the operative experiences of surgeons in training,
particularly outside of the USA. Second, there is wide variation in the total
number of procedures undertaken by a trainee general surgeon, both within
training systems and between countries. For example, Bell and colleagues'®
reported a range of 600-2785 procedures per trainee in the USA and Thomas
et al.’” documented a range of 783-3764 procedures per trainee in the UK;
both studies highlighted the differing operative experiences of trainees,
despite training within the same period and curriculum. Global variation in
total operations per qualifying trainee is apparent, with a difference between
a mean of 783 procedures in Thailand’? and 1915 in the UK?’, suggesting
widely differing procedural experience of newly qualified surgeons around the
world. Third, this study has demonstrated variation in the number of key

‘index’ procedures performed by surgical trainees worldwide.

2.4.2 Strengths and limitations

This review was performed according to the methodology for systematic
review set out in the PRISMA checklist'?>. Careful planning of search criteria in
association with an experienced medical librarian, inclusion of all languages,
independent duplicate reviewing of the titles and abstracts, and standardized

data extraction contribute to the credibility and strength of this study.
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Obtaining original data and parameters relating to the papers included in the

meta-analysis allowed these papers to be included.

This systematic review is limited by potential biases within the included
studies. The accuracy of the logbook data is reliant upon trainees inputting
their operative experiences precisely. However, as several of the studies
originate from training systems that set minimum number requirements for
completion of training, trainees are likely to be motivated to keep exact
records of their operative experiences. Publication bias also affects this study;
suitable data for meta-analysis were available from just five studies 7122 97,110,
123 representing four countries. This limits the generalizability of the meta-
analysis results when considering global operative experience. The purpose of
performing the meta-analysis was to explicitly quantify the study
heterogeneity and variation in total operative experience. That there is
statistically significant heterogeneity is shown in the /? value of 99.6 per cent.
The mean pooled estimate of 1306 operations per trainee at completion
should be interpreted with caution. Given the disparity between training
systems, expected outcomes at completion of training and variation in
training years, a pooled estimate of total operations at completion of training
worldwide is perhaps irrelevant when considering how many operations are
undertaken by general surgery trainees. Rather, it confirms the wide variation
between systems, as seen in the wide 95% confidence interval of 1026- 1707

procedures.
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2.4.3 Other literature

This literature reported numerical operative experience in General Surgery
training from only five countries (USA, UK, the Netherlands, Spain and
Thailand), which highlights the lack of evidence underpinning the curricula
that require minimum operative experience thresholds. Several of the
included studies were limited by the absence of reporting of sample size,
standard deviation or interquartile range. The adoption of a single electronic
logbook by a training system would enable the reporting of the operative
experience of trainees, as demonstrated by the higher volume of research

published using national ACGME data 103, 105, 106, 108-117, 113,120, 122,

This review and meta-analysis has described variation in the total numbers of
procedures achieved during general surgical training around the world.
Differences in data reporting partly account for the variation, with some
studies 71,92,97,104, 106, 110, 111, 114, 116-119, 121, 123 documenting only total major

procedures and others 10> 198 reporting all procedures including endoscopy.

Differing curricula and varying requirements for minimum operative
experience at completion of training are likely explanations for the variation
in total operative experience. The ISCP sets the curriculum for UK general
surgical trainees with operative experience requirements detailed in Section

1.4.4.5.2.

The American Board of Surgery (ABS) provides board certification to
individuals who have met the Residency Review Committee for Surgery (RRC-

S) standards of training. In contrast to the UK, the ABS sets out terms of
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requirements for completion of training in the Booklet of Information:
Surgery, and stipulates minimum operative experience of 750 major
procedures to be completed by the end of residency training (including at
least 150 major operations in the chief resident year)®. The ABS states that
trainees must have ‘personally performed either the entire operative
procedure or the critical parts thereof’ in order that the trainee may count
the operation as a major procedure®. This description of trainee involvement
is akin to the non-assisting codes that UK trainees abide by for counting
operations towards index procedure requirements®3, The difference in the
qualification of procedures towards total operating experience will explain
some of the difference between the UK and USA total procedure numbers,
but does not affect procedure-specific data. Allum and colleagues®? reported
that 66 per cent of total operative experience was recorded as the trainee
performing the operation, either supervised or unsupervised. Two-thirds of
the mean total experience reported by Allum et al. represents some 1264
procedures and remains in excess of reported USA trainee total operative
experience. As in the UK, total major procedures in the USA must be exclusive
of endoscopy, critical care procedures and very minor procedures such as

banding of haemorrhoids!®’.

Trainees in Thailand are expected to perform 500 operations during training,
and meet procedure-specific requirements for inguinal hernia (10),
cholecystectomy (7) and colectomy (3)7!. General Surgery trainees in Spain’°
and the Netherlands do not presently have to attain minimum total

procedural requirements (J. Hamming, Programme Director for Surgical
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Training, The Netherlands; personal communication). However, the Spanish
curriculum sets procedure-specific requirements including inguinal hernia (25)

cholecystectomy (15) and colectomy (10)7°.

Where there are data available for comparison with national curricula,
trainees generally exceed minimum training requirements. Thomas and
colleagues®” and Allum et al.>? Both described UK mean total operative
experience in excess of the minimum requirement. All of the studies from the
USA03-106,108-122 renorted total operative experience in excess of the
minimum requirement, as did Aphinives 7! in Thailand. However, given the
wide ranges of experience, it is likely that a small proportion of trainees do
not meet the national minimum standards for operating experience at
completion of training. The difference in standard setting between countries
is also striking, with the UK specifying minimum numbers far higher than

those in the other systems.

The smaller number of index procedures completed by trainees in the USA,
compared with the UK, probably reflects that total operative experience is
less than that in the UK despite the differences described in the criteria for
minimum total number of operations. In the case of cholecystectomy, some
of the variation between studies might be explained by the reporting of
laparoscopic cholecystectomy alone. This may under-represent total
cholecystectomy numbers in training for these studies 7% 193106 There is an
outlying study®* from the USA describing hernia surgery experience vastly in

excess of that in other US studies. This was a local study of only 15 trainees
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and is perhaps not reflective of national hernia surgery experience.
Aphinives’! reported that trainees perform a relatively large number of
appendicectomies in training in Thailand. This may reflect differences in types
of surgical procedures performed in Thailand or perhaps a different

expectation of the role of trainees.

Other surgical training systems do not set minimum operative experience
targets for completion of training. For example, in Australia and New Zealand,
trainees are expected to achieve 100 major procedures per 6-month
placement, but no minimum numbers are required of trainees and no data

describing the trainee operative experience have been assessed.

Canada has adopted a competency-based system of education. The Royal
College of Physicians and Surgeons of Canada have clear recommendations
for the future of surgical training and assessment in Canada, with no
minimum operative experience requirements'?®, Szasz and colleagues'?’
recently conducted a Delphi consensus process among Canadian General
Surgery programme directors, and developed a list of procedures that could
be considered as essential for competency as a general surgeon. No reference
was given to the volume of operative experience expected in these

procedures; rather that competency should be assessed using work-based

assessments.

Variation in training programme duration is a further likely explanation for
the variation between operative experiences of trainees between countries.

Working hours also differ between the systems, with US residents working to
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an 80-h working week!%? and European trainees limited to a 48-h working
week?l, However, even when accounting for differences in length of training,
European trainees still appear to complete more operations per year of
training than their USA counterparts despite working fewer hours per week.
(Table 7) Additionally, although each of the training systems described aspires
to train surgeons to a standard for competent, independent practice,
concerns have been expressed that US trainees are inadequately prepared for
independent surgical practice at the end of residency training.%
Furthermore, up to 80 per cent of graduating US residents seek further
training through a period of fellowship training®” 1?8 and less than 1 per cent
of graduating residents plan to commence immediately with a career as an
attending general surgeon.'?® However, nearly 80 per cent of UK trainees also
complete some form of post-Certificate of Completion of Training (CCT)

training period.3°

How much operating a General Surgery trainee needs to complete in training
is neither well defined nor evidenced-based. The Joint Committee for Surgical
Training (JCST) set minimum total and index procedure operating experience
requirements for the 2013 UK curriculum’ based on the study by Allum and
colleagues®? of 58 trainees awarded CCT in 2010-2011. This relatively
arbitrary setting of operative experience targets followed concerns that
trainees were being deemed competent to perform a procedure (as judged by
the procedure-based assessment, the tool adopted by the UK for skill
assessment) without the necessary volume of procedures to experience a

range of operative complexities®?. However, the use of trainee logbooks alone
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(without an associated assessment of competency) to set minimum operative
experience requirements is probably more representative of the numbers the
small sample of trainees were able to achieve within the confines of the

training system rather than an evidence-based reflection of competency.

The ABS specified a minimum of 750 total major procedures for US General
Surgery trainees in 2008, an increase from the previous criteria of 500
operations.'3! These numbers were based on a consensus judgement by
directors of the ABS and are also unrelated to a measure of competency (F.
Lewis, Executive Director, American Board of Surgery; personal

communication).

In 2009, Bell and co-workers'® expressed concerns that trainees completing
General Surgery training in the USA had inadequate operative experience in
specific operations that programme directors identified as procedures a
completing trainee should be able to perform independently. They suggested
that inadequate operative experience was unlikely to confer competency in
these essential procedures. Allum et al.®? acknowledged the unknown
number of procedures required to achieve competency and suggested that
further analysis of competency assessment data and operative experience

data may help to determine this.

The relationship between procedural experience and competency attainment
is not well understood in postgraduate surgical training, but has been
investigated in the field of endoscopy. Ward and colleagues®3? studied the

learning curve of doctors training to perform colonoscopy in the UK, with
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reference to standards for minimum numbers in training programmes. The
authors analysed the numbers needed to reach competency as defined by a
standardized measure (90 per cent caecal intubation rate), and were able to
show that current minimum colonoscopy experience targets are
appropriate!32. Wani and co-workers!33 assessed learning curves in trainees
undertaking endoscopic retrograde cholangiopancreatography (ERCP) training
in the USA. They concluded that specific levels of procedural experience do

not ensure competence in ERCP.

De Siqueria and Gough?®® have studied the association between operative
experience in General Surgery and the attainment of competency in the UK.
They found that trainees performed more operations than current UK
requirements for CCT before achieving competency, and concluded that
minimum procedural experience did not accurately reflect competence. This
study was of a small cohort from a single training region, but provides a
potential model for future studies to repeat a similar analysis using national
training data sets. Similarly, Abdelrahman et al.*3** have examined the
relationship between volume of operative experience and level of
competence achieved in a small cohort from a different, single geographical
area of training, reporting that curriculum requirements do not accurately
reflect the numbers of operations required for competency. Such further
studies examining the relationship between operative experience and
competency will help to inform the future setting of minimum operative

experience requirements.
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2.4.4 Conclusion

This systematic review and meta-analysis has identified a lack of studies
describing the operative experience of General Surgery trainees, particularly
outside of the USA. It has highlighted the variation in the operative
experience of newly qualified general surgeons worldwide, and described the
differences in surgical training systems in countries with published General
Surgery trainee operative experience data. Setting of UK curriculum operative
experience requirements could be informed by future studies of the

relationship between operative experience and competency assessments.
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Chapter 3 Cohort Definition

This chapter describes the timeline of general surgical training and the set-up
of the two main cohorts for the study; trainees remaining still in training and

trainees who have completed training.

Section 3.1 Introduction

A cohort study is a longitudinal study that follows change in a population
through a defined period of time. It is important that the start and end dates
for each individual within the overall study period are clearly defined in order
to accurately reflect total person time in the study and examine change or
events within the study period precisely. The study population was General
Surgery trainees registered for specialty training since 1%t August 2007. The

study period was the duration of specialty training in approved training posts.

The ISCP database is described in Section 1.5. In summary, it is an online
surgical training database that was launched in 2007 in the UK as a personal
record for surgeons in training to record information such as training
placement information, educational goals and work-based assessments. It
was not designed to be a database for epidemiological study and hence is
likely to contain variability and error for example, the recording of dates

relating to training.

3.1.1 Start date of Specialty Surgical Training

Timelines of surgical training are described in section 1.4.3. The date that a

trainee commences in post as a specialty surgical trainee with a NTN is
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recorded as the Start of Training Date (SoTD) in the JCST SIMS database. Dates
relating to the start date of training and expected completion of training are
recorded within the JCST SIMS database by the JCST administrative staff and

based on information provided by the trainee and host PGMDE team.

Given that the SoTD is intended to reflect the date that a trainee commenced
in specialty surgical training it should, therefore, be commensurate with the
date that a trainee commenced in a placement at ST3 level. This is indicated

by the blue arrow in Figure 2 (page 39).

3.1.1.1 Placement start and finish dates

Trainee placement start/finish dates with an associated recorded level of
training (ST3/ ST4/ ST5 etc) are recorded in the ISCP data. Placement dates
are inputted by a trainee when adding training placements to their ISCP
training records. Deanery and JCST staff do not validate placement dates, only

the start of training date.

Doctors at Foundation and Core stages usually commence in post in the first
week in August. Specialty trainees in some regions also commence in post in
August whereas other regions do not commence specialty training
appointments until October. Specialty trainees typically undertake 6 or 12-
month placements meaning that changeover dates between placements

usually occur in August, October, February or April.

After inspecting the data, it was apparent that trainees had more than one

start of ST3 placement date recorded.
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The following reasons explain why a trainee may have more than one start of

ST3 placement date listed in the dataset:

1. The trainee has more than one placement listed at ST3 level, within one

year of training. (Figure 5)
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Core Core T3 T3 Specialty Specialty Specialty
Training 1 Training 2 Trainee 4 Trainee 5 Trainee 6

Specialty
Trainee 7

Specialty
Trainee 8

Figure 5 Trainee timeline with more than one ST3 placement. Blue arrows indicate start of ST3 placements
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2. The trainee has undertaken more than one year of work at ST3 level by
completing a post without a national training number (LAT or LAS) and a
further ST3 post once the trainee has secured their national training number.
Any time recorded as a LAT is automatically recorded as contributing towards

training unless a trainee requests otherwise. (Figure 6)
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Core Core Training
Training 1 2

Non-NTN
post a1 ST3
level

Specialty
Trainee 3

Specialty
Traineed

Spedialty
Trainee 5

Speciaity
Trainee 6

Specialty

Trainee 7

Specialty
Trainee 8

Figure 6 Trainee timeline with a non-NTN post before specialty training. Blue arrows indicate the start of ST3 placements; non-NTN and NTN posts.
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3. The trainee has worked less than full time and has multiple ST3 placements

listed due to their extended time-period as an ST3 level trainee. (Figure 7)

In each of these circumstances, the trainee has more than one start of ST3

placement generated in the dataset.
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¢ 4 4 4

Core Training Core Training ST3 ST3 ST3 ST3 Specialty Specialty Specialty Specialty Specialty
1 2 LTFT LTFT LTFT LTFT Trainee 4 Trainee 5 Trainee 6 Trainee 7 Trainee 8

Figure 7 Trainee timeline working less than full time at ST3 level. Blue arrows indicate the start of ST3 placements.
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3.1.2 Anticipated error within start of training dates

There is therefore potential for error with the SoTD as outlined in3.1.1. Other

reasons for error within the SoTD are listed in Table 8.
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Table 8 Possible reasons for error within start of training date variable

Possible reasons for error within start of
training date variable

Explanatory text/ figure

Multiple ST 3 start dates

Section 3.1.1.1,
Figure 5, Figure 6, Figure 7

Error between appointment date and
placement start dates (Aug/ Oct, Feb/April)

Section 3.1.1.1

Administrative error/ data entry discrepancy

Section 3.1.1

Start date matches ST1 start date

Section 1.4.3.2

Start date matches ST2 start date

Section 1.4.3.2

Start date matches ST4 start date

Section 1.4.3.3

Preceding additional year of training
unaccounted

Section 1.4.3.3, Figure 6
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3.1.3 Certificate for Completion of Training date

Trainees have an expected Certification date created and recorded in the ISCP
database when they commence in surgical training. This is set for a standard 6
years after the trainee’s ST3 training start date. If a trainee commences in
post at a more senior level, (having counted a preceding LAT post towards
time for Certification) then the expected Certification date is set for the
equivalent of a total of 6 years of training. For example, if a trainee
commences in an NTN specialty training post at ST4 level, the expected

Certification date would be set for 5 years hence.

The expected Certification date is recalculated and updated in the JCST SIMS
database by the JCST specialty team if the trainee has an extended time in

training e.g. working less than full time or time out of programme.

Trainees have a “status in training” recorded by the JCST specialty team. The
status in training can be recorded as: in training; awaiting CCT
documentation; pending SAC recommendation; recommended for CCT; left
training. The “left training” status is used for trainees who leave the training

programme prematurely (rather than those who have completed training).

The process for applying for CCT/ CESR CP is described in Section 1.4.4.5.4.
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3.1.4 Aims

It was anticipated that there would be inaccuracies within the data relating to
trainee timelines (Table 8) and that trainees would be need to be excluded
from the dataset as a result. In order to minimise the number of trainees
excluded from the study and therefore retain as much data within the dataset
as possible, it was important to explore trainee timeline data with particular
attention to the accuracy of start of specialty training dates, stage of training

dates and completion of training dates.

The aim of the work described in this chapter was to:

e Assess the variability in the recording of dates in surgical training.

e Create a date for each trainee that accurately reflected the date that
the trainee entered specialty surgical training; a corrected start of
training date.

o Define two cohorts for analysis based on whether the trainee had
completed training or remained in training.

e Define an end of cohort date for each trainee.

e Group trainees into appropriate geographical regions based on

updated regional training boundaries (Section 1.4.2).

The rationale for setting up two cohorts was to distinguish between trainees

who have been recommended for Certification (and thus represent

satisfactory completion of General Surgery training in the UK) and those
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trainees who are still in training (at the time of data extraction) and so do not

have training records that reflect the totality of achievements in training.

The trainees remaining in training have stage specific data that can be used to
assess the acquisition of skill through General Surgery training, increasing the
statistical power of future analysis when combined with stage specific data

from trainees recommended for Certification.
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Section 3.2 Methods

3.2.1 Data sources

The data sources used in this study were the ISCP and JCST SIMS datasets.
These are described in 1.5.1 and 1.5.2. The data from the two databases were
linked using the unique identifier GMC number and then anonymised by the
ISCP data manager. All data management and analysis were performed using

Stata 14 (Statacorp, Texas 77845 USA).

3.2.2 Relationship between start of training date and placement start
dates

In order to assess the accuracy of the recorded SoTD, the relation of SoTD to

any listed ST3 placement start dates was explored. Corrected start dates were

created where necessary to reflect the date that a trainee commenced in

specialty surgical training. This was created differently based on the

relationship between the recorded SoTD and level start dates as is described

below.

3.2.2.1 Strategy for date matches

Windows of date error around the start of training date were assessed to
allow for date inaccuracies described in Section 3.1.2 with the aim of retaining
as much reasonably accurate data as possible. Exact date match, +/- 90-day
and +/- 180-day error strategies were assessed. A window of +/- 90 days was
explored to allow for the minor data entry inaccuracies between JCST data
entry and trainee’s self-input of placement start dates and to take account of

the difference in regional changeover dates (for example, appointment in

109



August and placement start date of October). A window of +/- 180 days was
explored to evaluate whether the number of trainees needing to be excluded
from dataset (i.e. those who did not have date matches in the narrower time

windows) could be decreased.

The start of training date was assessed for its relationship to other level start
dates (ST1, ST2 and ST4) using the same error strategies (+/- 90 and +/- 180

days) and trainees were identified accordingly.

The data was checked at each stage of the data management process for
trainees falling into more than one classification group using both +/- 90-day
and +/- 180-day error strategies. Trainees falling into more than one
classification group were then assessed using individual trainee data to inform

which classification group they were most appropriate to.

3.2.2.2 Trainees with a SoTD that matched ST3 placement start date

The SoTD recorded in the data was taken as a true reflection of the date the
trainee started specialty surgical training if a trainee had a SoTD that matched
an ST3 placement (within a +/- 90 day window). This assumption meant
preceding years spent in non-NTN posts were excluded and any subsequent

placements listed at ST3 level were included in the trainee timeline.

3.2.2.3 Trainees with a SOoTD matching ST1 and ST2 level start dates

Trainees with SoTD that matched the start of ST1 or ST2 levels were assessed
further to ascertain progression from ST1 and ST2 placements to specialty
surgical training. The time spent in ST1 and ST2 placements and breaks in time
between placements were assessed.
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Trainees who had not commenced in specialty surgical training (i.e. trainees
who had a SoTD matching ST1 or ST2 level start dates but had no recorded
progression to a ST3 post) were identified and excluded from the cohort.
Trainees with SoTD that matched the start of a recorded ST1 or ST2
placement (with a +/- 90 day window) had a corrected start date created to
reflect the start date of the first ST3 placement recorded for each trainee. This
group level assumption was made following analysis of group timelines and

individual data investigations in the case of discrepancies.

3.2.2.4 Trainees with a SoTD matching ST4 level start dates

Trainees with SoTD that matched the start of an ST4 level were divided
according to whether they had an ST3 placement recorded in the one year
prior to commencing ST4 placements or not. An error window was used in
order to include trainees with slight date errors and differences in changeover
dates. The effect of varying the error window used to match from the start of
an ST4 placement retrospectively to the beginning of the trainee’s most
recent ST3 placement start date was assessed. The differing error windows

used are shown in Figure 8.
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Figure 8 Error windows for exploring ST4 equivalent SoTD and previous ST3 placements
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Trainees with ST3 placements recorded within one year prior to commencing
ST4 level training were assessed further for the number of preceding years
spent in additional ST3 and ST4 level posts, the time spent in the most
recently recorded ST3 post and the amount of time between commencing ST3

training and the recorded SoTD.

Trainees with a SoTD that matched ST4 placement start dates but did not
have an ST3 post recorded within the one preceding year were excluded from
the cohort as it was not possible to accurately predict when these trainees

commenced specialty surgical training.

Trainees with a SoTD that matched the start of a ST4 placement start date
and an ST3 placement recorded in the preceding one year had a corrected
start date created 365 days prior to the ST4 placement start date. This
assumption was made following group timeline analysis as a best fit for the

group, reflecting one prior year of standard surgical training.

3.2.2.5 Trainees with a SoTD unmatched to start of ST1/ST2/ST3 or ST4 levels

Trainees with a SoTD that did not match the start date of any placement
recorded as ST1, ST2, ST3 or ST4 were investigated further for their
progression through surgical training. It was assumed that a trainee had spent
a single standard year at ST3 level if they had recorded a total of less than 455
days at ST3 level. These trainees (unmatched SoTD but with a single year
(<455 days) at ST3 level and subsequent continued progression through
training) had a corrected start date created equal to the first recorded ST3

placement start date.
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Those trainees with an unmatched SoTD and more than a single year at ST3
level were excluded as it was not possible to accurately predict when the

trainee started specialty training.

3.2.3 Statusin Training

Trainees were divided into two cohorts classified as In Training or Completed
Training based on the “status in training” variable in the dataset. Those
trainees recorded as having been “recommended for certification” were
coded to reflect this. All other trainees (status in training recorded as “in

training”, “awaiting certification documentation” and “pending SAC

recommendation”) were coded as remaining In Training.

The ISCP data manager provided an updated status in training for trainees
coded as “awaiting certification documents” 6 months after the data was
initially extracted (December 2016). Any trainees who subsequently had their
status in training changed to “recommended for certification” and the CCT
date recorded as prior to 1%t June 2016 were included in the Completed
Training cohort. This allowed for trainees to be included in the Completed
Training cohort who had been recommended for certification but had not had
the online JCST administrative process updated by the point of initial data

extraction.

3.2.3.1 Certification date and time in training

An end date of training was defined using the CCT date in those trainees who

had been recommended for certification.
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Trainees who had been recommended for certification but had less than 5.5
years total training time recorded were examined using individual level data.
If trainees had additional LAT appointments prior to commencing specialty
training, it was assumed these appointments had been included in total
training time and corrected SoTD were created for each individual to include

the additional training periods.

Any trainees recommended for certification with less than the minimum
expected training time and no explanation for this within the data were

excluded from the cohort.

3.2.3.2 End dates for trainees remaining in training

It was necessary to set an end date for the cohort analysis for those trainees
remaining in training. It was important to set the end of cohort date for each
trainee at the point of their most recently completed stage of training in
order to be able to analyse whole stage specific data and retain as much data

for analysis as possible.

3.2.3.2.1 No recent placements

Trainees who were classified as In Training but did not have a start or finish
date recorded for a placement since 1%t January 2014 were identified. It was
assumed that these trainees had left training (either as a result of resigning
their position or due to failure to meet the training programme requirements)

and were therefore excluded from the cohort.
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3.2.3.3 Exploring and setting cohort end date

Any trainees who had completed less than 0.9 years of training (i.e. had not

completed a single full stage of training) were excluded from the cohort.

For the remaining In Training cohort, the duration of the most recent listed
training stage was assessed. If the duration of the stage was more than 270
days then it was assumed this reflected an entire training stage and an end of

cohort date was set to equal the end date of the last listed placement.

Trainees with a last listed placement of less than 270 days were allocated a
cohort end date consistent with the end date for the penultimate stage of
training in order to capture the entirety of the last completed stage of

training.

3.2.4 Trainee region adjustment

Trainees registered for specialist surgical training prior to the creation of the
Local Education and Training Boards (LETBs) in 2013 had their training region
reclassified appropriately according to the Health Education England
geographical allocation of deaneries. For example, trainees registered for
surgical training in the East Midlands prior to LETB introduction were listed as
“East Midlands Education Healthcare Workforce Deanery”. They were
reclassified as “Health Education East Midlands” and combined with the
trainees registered with Health Education East Midlands since 2013. The
previous single London deanery and all present London deaneries were

reclassified as Health Education London (combined).
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3.2.5 Cohort analysis

Basic demographics and time spent in training were quantified using
summary statistics following the definition of the two cohorts (trainees in
training and trainees with a CCT). Comparisons between the two cohorts
were made using appropriate non-parametric tests (chi-squared and Mann-

Whitney U).
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Section 3.3 Results

There were 1603 trainees in the original dataset.

3.3.1 Relationship between start of training date and placement start

date

3.3.1.1 Date match strategy exploration

When assessing the relationship of the SoTD to start of ST3 placement dates,
1040 trainees (64.9%) had a SoTD that exactly matched a start of ST3
placement date. This increased to 1203 (75.0%) when a +/- 90 day error
window was used. Increasing the error window to +/- 180 days had little
effect on increasing the number of trainees with SoTD matched to placement
start dates. The classification of trainees into groups according to the
relationship between the SoTD and the start of placement dates, and the
effect of varying the date match strategy from +/- 90-days to +/- 180-days is

shown in Table 9.
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Table 9 Impact of varying the error strategy in assessing SoTD relationship to level start dates.

or ST4 placement start dates

+/- 180 day

Definition +/-90 d.ay er_ror

error window | window N

N (%) (%)
SoTD matches any ST3 placement 1203 (75.0) 1208 (75.4)
start date
SoTD matches ST1 placement start 128 (8.0) 128 (8.0)
date
SoTD matches ST2 placement start 57 (3.6) 57 (3.6)
date
SoTD matches ST4 placement start
date and has an ST3 start date 81(5.1) 82 (5.1)
within a year
SoTD matches ST4 placement start
date and does not have an ST3 32 (2.0) 32 (2.0)
start date within a year
No ST3 placement listed 38 (2.4) 38 (2.4)
SoTD unmatched to ST1, ST2, ST3 64 (4.0) 58 (3.6)

Total

1603 (100.0)

1603 (100.0)

SoTD= start of training date. ST = specialist trainee year. N= Number of trainees. %= % of total dataset
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3.3.2 Error within start of training date variable

Reasons for error within the SoTD variable and the number of trainees in each

category is shown in Table 10.
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Table 10 Start of Training Date error

Reasons for error within Number of Explanatory Results text

start of training date trainees, text/ figure

variable n(%)

Error between SoTD and 163 (10.2)A Section Section

placement start dates (Aug/ 3.1.1.1 3.3.21

Oct, Feb/April)/ Section 3.1.1

Administrative error/ data

entry discrepancy

SoTD matches ST1 start 128 (8.0) Section Section

date 1.4.3.2 3.3.2.1

SoTD matches ST2 start 57 (3.6) Section Section

date 1.4.3.2 3.3.2.3

SoTD matches ST4 start 113 (7.0) Section Section

date 1.43.3 3.3.24

SoTD unmatched to ST1, 102 (6.4) - Section

ST2, ST3 or ST4 placement 3.3.2.5

start dates

SoTD exact match 1040 (64.9) Section 3.1.1 | Section
3.3.2.1

Total

1603 (100.0)

SoTD = start of training date. %= % of the total dataset, n=1603. ~ = all had ST3 start dates within +/-

90 days of SoTD
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3.3.2.1 Trainees with a SoTD that matched ST3 placement start date

There were 1040 trainees (64.9%) in the dataset who had a SoTD that exactly
matched an ST3 placement start date. A further 163 trainees (10.2%) had a
SoTD that matched an ST3 placement start date with a +/- 90 day error
window. These trainees are presumed to be those with data entry discrepancy

or differences in changeover dates and specialty training start dates.

3.3.2.2 Trainees with a SoTD that matched ST1 placement start date

There were 128 trainees (8.0%) with a SoTD that matched start date of a ST1
placement. There were 90 trainees who progressed from the start of ST1 to
ST3 within 2 years (within 180- day window). There were 38 trainees who
took longer than 2 years between the start of ST1 and the start of ST3. Of
these “non-progressing” trainees, 14 had a break in training between ST2 and
ST3 of a median 942.5 days (IQR 607 — 1186, range 365 — 1506). The
remaining 23 trainees had an extended training time at ST1/ST2 levels of a
median 1154 days (IQR 1091- 1516, range 914 — 2554) and then subsequently
progressed directly into an ST3 placement. One trainee had missing end of

placement data.

3.3.2.3 Trainees with a SoTD that matched ST2 placement start date

There were 57 trainees (3.6%) with a SoTD that matched the start date of a
ST2 placement. Of these, 43 trainees (75.4%) progressed from the start of ST2

to ST3 within 1 year (plus 180-day window).

Fourteen trainees (24.6%) took longer than 1 year between the start of ST2

and the start of ST3. Of the “non-progressing” trainees, three had a break in
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training between ST2 and ST3 with a mean duration of 1240.7 days (range

1154 - 1412).

The remaining 11 trainees (19.3%) had an extended time in ST2 training with a
median duration of 790 days at ST2 level (IQR 734-1098, range 715-1518) and

then progressed directly into an ST3 placement.

Fifty-one trainees (89.5%) spent 1 year at ST3 level. All trainees with

prolonged ST3 placements subsequently continued through training to ST7/8.

3.3.2.4 Trainees with a SoTD that matched ST4 placement start date

There were 113 trainees (7.0%) with a SoTD that matched ST4 placement start
dates. The effect of varying the error window used to match from the start of
an ST4 placement retrospectively to the beginning of the trainee’s most

recent ST3 placement start date is show in Table 11.
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Table 11 Effect of varying the window between ST4 placements and the preceding ST3 placement

Match window SoTD/ ST4 start match and | SoTD/ ST4 start date match
(days) has an ST3 start date does not have an ST3 start
y within a year, N (%) date within a year, N (%)
365 41 (2.6) 72 (4.5)
455 77 (4.8) 36 (2.3)
545 81 (5.1) 32 (2.0)

SoTD-= start of training date. ST = specialist trainee year. N= Number of trainees. %= of total dataset.
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When a 365-day window was used, 72 trainees were classified as not having a
ST3 placement in the preceding year and thus would be excluded from the
cohort. However, when the window prior to the ST4 date was widened to 545
days, the number of trainees who did not have a ST3 placement within the
past year decreased to 32. The four trainees who were excluded when
narrowing to a 455 window were all checked using individual data and were
appropriate to remain in the cohort. Therefore, a window of 545 days
between ST4 placement start date and a preceding ST3 placement start date

was used, as described in 3.2.2.5.

3.3.2.4.1 ST4 start date matched to SoTD and ST3 placement within 1 year
Using this strategy (preceding ST3 placement start date within 545 days),
there were 81 trainees with a SoTD that matched the start of a ST4 placement
and whose most recently recorded ST3 placement start date was within one

prior year.

Trainees spent a median 363 days (IQR 363- 370, range 55- 505) in the most
recently recorded ST3 post. The longest duration of time spent in an ST3 post
was 505 days (1 year and 140 days). Eleven trainees (13.6%) had recorded
final ST3 placements of less than 275 days, six of whom had placements listed
of less than 180 days duration. Sixty-seven trainees (82.7%) had spent

between 275 days and 455 days in their final ST3 placement.

Trainees in this group spent a median 370 days in total in all placements
recorded as ST3 level (IQR 364 — 664, range 61-2195). Twenty-three trainees

(28.4%) had spent more than 545 days at ST3 level. Reasons for spending
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more than one year at ST3 level may include less than full time trainees (not
coded for in the dataset), academic trainees (n=2 in this sub-group), out of
programme placement or time spent in a non-NTN ST3 post (not coded for) or

training level not updated appropriately within the data.

3.3.2.4.2 ST4 start date matched to SoTD but no ST3 placement within a year
There were 32 trainees who did not have an ST3 placement start date one
year (plus 180 day window) prior to the start ST4/SoTD. These trainees were

excluded from the cohort.

3.3.2.5 SoTD unmatched to ST1/ST2/ST3 or ST4 start dates

There were 102 trainees with a SoTD that did not match the start date of a
recorded ST1/ST2/ST3 or ST4 placement. Of these, 64 trainees had recorded
ST3 placements. One trainee had not progressed beyond ST3 level and was
excluded from the cohort. Four trainees had spent longer than a single year at
ST3 level and were excluded from the cohort as it was not possible to

accurately predict a corrected SoTD for these trainees.

There were 38 trainees who had no ST3 placements listed at all. It was not
possible to create corrected start dates for these trainees and so they were

excluded from the cohort.

3.3.3 Statusin Training

The status in training of the trainees in the original and updated dataset is

shown in Table 12.
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Table 12 Status in Training of trainees

Status in training

Original dataset

Updated dataset

N (%) N (%)
Awaiting Certification Documents 130 (8.1) 118 (7.4)
In Training 1106 (69.0) 1106 (69.0)
Pending SAC Recommendation 2(0.1) 2(0.1)
Recommended for Certification 365 (22.8) 375 (23.4)
Left training - 2(0.1)
Total: 1603 1603

N= number of trainees. %= % of total dataset. SAC= Specialty Advisory Committee.
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A further ten trainees who had originally been coded as “Awaiting
Certification Documents” had been recommended for Certification with a CCT
date prior to 1%t June 2016 in the updated data provided by the ISCP data
manager. This increased the total number of trainees in the dataset who had
been recommended for Certification to 375 (23.4%). Two trainees had been
recoded as “Left training” from an original status of “Awaiting Certification

Documents”.

3.3.3.1 CCT date and time in training

The median time in training for those who had been recommended for
Certification was 6.00 years (IQR 6.0-7.0 years, range 2.0- 9.3 years). Eight
trainees had < 5.5 years total training time in the Completed Training cohort.
Five trainees had additional training periods which had apparently been
counted towards total time for completion of training. The training start dates

were corrected for each individual to include these training periods.

The remaining three trainees with short total training periods appeared to be
trainees from the previous Calman training system and were excluded from

the cohort.

3.3.4 End dates for trainees remaining in training

3.3.4.1 No recent placements

There were 40 trainees with no recorded start or end dates for placements
since January 2014 but were still coded as “in training”. These trainees were
excluded from the cohort in addition to the two trainees identified by the JCST

data manager as having left training.
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3.3.4.2 Time spentin last training stage

There were 128 trainees who had recorded <0.9 years in total for training.
There were trainees appointed to General Surgery NTNs commencing August

or October 2015. These trainees were excluded from the cohort.

The median time recorded in the last training stage prior to 1st May 2016 was
370 days, IQR 363 - 370, range 1 - 2372 days. Eighty-four trainees (7.48%)
recorded a last completed stage of less than 270 days. On further evaluation,
these trainees had further placements listed, at the same ST level, going
beyond 1st May 2016. The 84 trainees with a short (<270 days) final stage of
training had an end date set for the penultimate completed stage of training.
In this group, the median time spent in the penultimate stage of training was

364 days (IQR 363- 370 days, range 181 — 1826 days).
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3.3.5 Total exclusions

A total of 249 trainees (15.5%) were excluded from the dataset following

exploration of start and end dates. Reasons for exclusion are shown in

Figure 9.
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1603 trainees
in total dataset

1571 trainees
in dataset

32 (2.00%) trainees with
SoTD matching ST4 and no
ST3 placement within a year.

v

1533 trainees
in dataset

38(2.37%) trainees with no
ST3 placement recorded.

4 (0.25%) trainees with SoTD
unmatched to any ST level
dates and ST3 placement
>455 days.

1529 trainees
in dataset

1526 trainees
in dataset

3 (0.19%) CCT trainees with
less than 5.5 years of
training recorded.

1484 trainees
in dataset

42 (2.62%) trainees left
training.

1356 trainees
in dataset

128 (8.0%) trainees with less
than 0.9 yearsin training.

1354 (84.47%)
trainees in final
cohort

2 trainees (0.12%) with
missing end of placement
data.

Figure 9 Flow diagram for exclusion of trainees from the dataset

% = % of original dataset
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3.3.6 Cohort Demographics

The demographics of the cohorts are described in Table 13 .
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Table 13 Cohort demographics

tcrc::r‘\?rlnegt;joup In- Training Total dataset
(n=360) group (n=994) (n=1354)
Males n (%) 283 (78.6)" 637 (64.1)° 920 (67.9)*
Females n (%) 77 (21.4)n 357 (35.9)° 434 (32.1)*
Age at start of
training, years 30.8 (29.4- 33.1)e= | 30.3 (28.8- 32.5) gg'g)g&g-
Median (IQR)ee '
Total time in
training, years 6.0, 3.5, i
Median, 6.0-7.0, (5.7-9.3) | 2.0-5.1,(1.0-8.7)
IQR, (Range)
Region N (%) N (%) N (%)
H.E. East Midlands | 22 (6.1)? 68 (6.8)° 90 (6.6)*
H. E. East of
A S %
England 13 (3.6) 43 (4.3) 56 (4.1)
H.E. Kent, Surrey $ *
and Sussex 0 44 (4.4) 44 (3.2)
London
A $ *
(combined) 66 (18.3) 212 (21.3) 277 (20.5)
H.E. North East 36 (10.0)7 47 (4.7)° 83 (6.1)*
H.E. North West 30 (8.3)» 112 (11.2)° 142 (10.5)*
H.E. South West 29 (8.1)» 70 (7.0)® 99 (7.3)*
H.E. Thames
A S *
Valley 11 (3.1) 32 (3.2) 43 (3.2)
H.E. Wessex 12 (3.3)7 51 (5.1)° 62 (4.6)*
H.E. West
A $ *
Midlands 17 (4.7) 76 (7.6) 93 (6.9)
H.E. Yorkshire and
A $ *
the Humber 43 (11.9) 69 (6.9) 112 (8.3)
NHS Education for
Scotland 46 (12.8)7 114 (11.5)° 160 (11.8)*
(combined) n (%)
Northern Ireland
Medical and
A S *
Dental Training n 19 (5.3) 19 (1.9) 38(2.8)
(%)
Wales n (%) 16 (4.4)7 39 (3.9)° 55 (4.1)*

IQR= Inter-quartile range. *= % of total cohort. *= % of Completed Training group. $= % of
In-Training group. «= only trainees with valid date of birth data included in analysis.

N=47 had missing data. H.E.= Health Education
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There were 360 trainees (26.6%) who had been recommended for

Certification and 994 trainees (73.4%) who remained in training.

Of the entire cohort, 434 trainees were female (32.1%) and 920 (67.9%) were
male. Of the male trainees, 283 had been recommended for Certification
(30.8% of the males in the total cohort) compared with 77 of the female
trainees recommended for Certification (17.7% of the females in the total

cohort).

Forty-seven trainees had missing date of birth data. The median age at start of
specialty training was 30.4 years (range 26.5 — 44.7 years) for the whole
cohort. The median age at start of training for female trainees was 29.8 years

and 30.9 years for male trainees (p<0.001).

The median age at the end of training was 36.6 years (range 33.2- 49.1 years)
for female trainees who had been recommended for Certification and 37.7
years (range 33.2- 48.3 years) for male trainees who had been recommended

for Certification (p<0.001). (Table 13)

The median years spent completing training for the CCT cohort was 6.00 years
(IQR 6.0-7.0, range 5.7- 8.6 years). Female trainees spent longer in training
than male trainees prior to being recommended for Certification (p<0.01) with
female trainees taking a median 6.5 years to complete training and male

trainees taking a median 6.0 years to complete training.
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Section 3.4 Discussion

3.4.1 Main findings

This chapter describes the assessment of training demographic data for a
national cohort of UK General Surgery specialty trainees. This work has
carefully and methodically assessed the SoTD for each trainee and adjusted
this where necessary to reflect the start of specialty surgical training (ST3
level). This work has considered the individualised setting of the end date for
the cohort and taken steps to ensure this is in keeping with the last complete

stage of training undertaken.

3.4.2 Strengths and limitations

A strength of this study is the meticulous assessment of SoTD. The finding that
65% of trainees had exact matches between SoTD and ST3 placement start
dates is reassuring. Only 9.4% of the initial dataset (n=150 trainees) had the
SoTD adjusted. Whilst decisions to adjust SoTD were made after assessing
sub-groups of trainees carefully, the assumptions made could bring error into
the dataset. There may be trainees in the In Training cohort who have an
additional LAT year of training and are intending to count this towards total
training time for Certification but remain unidentified in the dataset. This may
result in a year of training having been excluded from the cohort in this group
of trainees and therefore bias any subsequent analysis pertaining to

experience during surgical training.

The use of windows to allow for discrepancy between registered start dates

and regional variation in changeover dates (e.g. August to October) may have
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resulted in additional months of training being either included or excluded.
However, given the use of 90-day windows, it is likely that this error is only up
to 3 months and it is reasonable to accept this in the context of a 6-year
training programme. Furthermore, the proportion of trainees affected by this

potential for small error is low (10.2%, n=163).

End of cohort date setting may have introduced error by setting this date
part-way through a stage of training. Steps have been taken to minimise this
likelihood but the possibility still remains. The resultant effect would be that a
trainee has incomplete data for their most recent stage of training and bias

any conclusions drawn relating to stage-specific experience.

The tendency to exclude trainees with non-standard training time in the sub-
group of those with SOTD that matched ST4 start dates could result in a
selection bias in the cohort. However, given that there were only 36 trainees
(2.2% of the total dataset) with SOTD that matched ST4 who did not have an
ST3 start date listed in the preceding 1 year, it is likely that this error is small.
Less than Full Time trainees should have ST3 placements listed within the
prior year rather than a gap in their timelines. Therefore, it is more likely that
these trainees represented those with time taken out of programme who
were excluded at this stage of data cleaning. Time taken for training out of
programme (Section 1.4.3.5) is unquantified within the data assessed in this
work but may explain some of the non-standard training time observed in this

dataset. Out of programme time is explored in Chapter 4.
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Female trainees take longer in training before being recommended for
Certification compared with the male trainees (median 6.4 years vs 6.0 years,
p <0.001). Furthermore, whilst 32.1% (n= 434) of total trainees included in the
study are female, only 21.4% (n=77) of the Completed Training cohort are
female. This suggests that females are disproportionately under-represented
in the Completed Training cohort, presumably because they take longer to
complete training thus remain in the In Training cohort. Reasons for female
trainees taking longer to complete training include the need for maternity
leave and increased likelihood of working less than full time. This is assessed

further in Chapter 4.

Less than full time (LTFT) training is unaccounted in this data. Adjusting start
dates by a standard single year would not be representative of an entire
training stage for those trainees working as LTFT. This could impact the
subsequent inclusion of training data in a small proportion of trainees.
However, in 2011 there were only 151 LTFT trainees across all surgical
specialties.’>> All training data after the point of start date is included,
regardless of LTFT state. Therefore, the resulting degree of error is likely to be

small.

Whilst there is opportunity for residual error within the training dates,
trainees’ ISCP portfolios are reviewed by their CS, AES and TPD. Training
Programme Directors are required to approve trainee’s placements within
ISCP and in doing so, provide a degree of data validation. Expected completion

of training dates are input by the JCST and strictly calculated following any
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periods of time out of programme or change to working LTFT, minimising

likelihood of error within this field.

3.4.3 Other literature

There are only a few studies reporting demographics and time in training for a
General Surgery trainee cohort in the UK. Published time in training and
demographics are described in  Table 14. Thomas et al 13 reported a similar
gender ratio for trainees in training with males accounting for two-thirds of
trainees. In Thomas’ other study of trainees recommended for Certification it
is reported that female trainees take a significantly longer period of time to be
recommended for Certification compared to male trainees.’” Thomas et al
used similar data used in this study but taken from the documentation
submitted for Certification. There was no detailed analysis of trainee timelines
or adjusting of time in training, for example to reflect LAS/LAT posts. This
might explain the inclusion of a trainee with apparently 11.8 years of training
in the Thomas study.®” Similarly, Allum et al used submitted logbooks for
Certification. The authors did not report the proportions of male and female
trainees included. The mean total time in training reported was 6 years but
with a range of 4.8 years to 7.3 years. Allum et al did not present an
explanation for the range of total training time but this non-standard training

time is likely to have biased the results presented.®?
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Table 14 Comparative studies of trainee demographics

Study Study period | In training/ CCT | Total trainees | Males Females Length of training (years)

N (%) N (%) Median, (Range)

Males \ Females
Allum et al*? 2010-2011 CCT 58 - - 6.0 (4.8—7.25)*
Thomas et al*3® | 2007-2012 In training 91 59 (64.8) |32(35.2) |-
Thomas et al®’ | 2012-2013 | CCT 155 119 (76.8) | 36 (30.3) | 6.0(5.3-9) | 7.1(5.9-11.8)
This study 2007 - 2016 | CCT 344 270 (78.5) | 74 (21.5) | 6.0 (5.7- 8.5) | 6.5 (5.9- 8.6)
In Training 957 613 (64.1) | 344 (35.9) | - -

N= number. %= % of total cohort. CCT= Certificate for completion of training. *= no gender split data given, whole cohort.
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3.4.4 Conclusion

The work described in this chapter has assessed the accuracy of training
timelines for use in subsequent chapters. It has maximised the number of
trainees and associated data available for subsequent analysis whilst
excluding trainees with unsuitable data. Two cohorts have been defined for
analysis: a cohort of trainees who were in training at the time of data
extraction (1% June 2016) and a cohort of trainees who had completed
training by the same time. These cohorts will subsequently be referred to as
In Training and Completed Training. The cohorts have been described with
reference to age, gender and time in training and they appear comparable to

other published literature.
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Chapter 4 Time Out of General Surgery Specialty
training in the UK

Section 4.1 Introduction

Surgical training worldwide varies dramatically.'3” Many countries have
curricula that are designed to include, alongside essential clinical skills
training, a period of research. The USA has no single standardised
requirement for research during General Surgery residency training with
individual training programmes setting academic requirements.38 Typically,
US medical school graduates choosing to pursue a career in General Surgery
will spend five years in General Surgery training with the option of taking
additional time for research and subspecialty training in the form of
fellowship periods. Ellis et al reported a rise in the number of General Surgery
trainees taking time out for research in the USA with an increase in the
proportion of trainees undertaking more than one year for research from
9.8% between 1990-1999 to 22.4% between 2000-2009.%*° In addition,
Robertson et al’s 2006 survey of USA General Surgery programme directors
reported a mean research fellowship duration of 1.7 years (in those residents
who had undertaken research) with 52% of residents spending two years on a
research fellowship.*® These changes have resulted in an extension to
training meaning many trainees do not become independent practitioners

until a decade after graduation.'38

General surgery trainees in the UK may choose to take time out of training for

research, training in another area or for parental leave.®¥(Section 1.4.3.5)
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Taking time out of training for research in the UK would usually be for a
minimum of a two-year period.®8 Time out of training in the UK can be taken
at any time after completion of the first year of specialty training and can be

considered akin to US mid-training fellowship periods.

Within UK general surgical training, trainees are expected to meet minimum
academic standards which include publishing three peer- reviewed
publications and presenting at three international or national meetings by
completion of training.” These academic requirements are likely to remain in
some form in any new curricula.>> % 140 Trainee involvement in surgical
research collaboratives 8 141-144 has increased interest in surgical research
amongst trainees.'*>1%’ Furthermore, there is support for the inclusion of
clinical trial involvement within surgical training. 148151 Thus far there has
been no formal assessment of these drivers on time out of training for

research in UK surgical training and its impact on training duration.

411 Aims

This study aimed to quantify the number of UK General Surgery trainees
taking time out of training, the types of out of training periods (e.g. research,
additional training or parental leave), the duration of such time periods and to
assess the impact of out of training periods on the time taken to complete

General Surgery specialty training.
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Section 4.2 Methods

4.2.1 Data sources and management

This study used routinely collected data from the ISCP (Section 1.5.1) and the
JCST SIMS database (Section 1.5.2). The data from the two databases were
linked using the unique identifier GMC number and then anonymised by the
ISCP data manager. All data management and analysis were performed using

Stata 14 (Statacorp, Texas 77845 USA).

4.2.2 Study Population

This consisted of all General Surgery trainees registered for specialty training
from 1t August 2007 in the United Kingdom until 15t June 2016. The definition
of the study cohort, including In Training and Completed Training cohorts is

described in Chapter 3.

4.2.3 Statistical analysis

4.2.3.1 Analysis of time spent out of training

The proportion of trainees taking time out of training, type of out of training
period, and time taken out of training were quantified and compared
between the Completed Training and In-Training groups. Sick leave,
exceptional leave and career break categories were grouped together to
prevent the reporting of data below the level of five individuals. Variation by
gender and region of training was assessed. Proportions were compared using
chi-squared, Mann-Whitney U and Z-test where appropriate and statistical

significance taken at p<0.05.

143



A standardised comparison between the In-Training and Completed Training
groups was made by analysing the proportion of trainees taking time for
research in the first three years of training only for both groups. The first
three years of data were used following the observation during analysis that
the majority of research periods were taken within the first three years of
specialty training and to enable a standardised time comparison between the

two groups.

4.2.3.2 Analysis of total time spent in training

An unadjusted total time in training was calculated as the time from the start
of training date to either the date the trainee completed training or the
cohort end date for the Completed Training or In Training groups respectively.
Following definition of periods out of training which did not count towards
training time (all periods except those categorised as OOPT), an adjusted time
in training was calculated for the Completed Training group by excluding
these time periods from total training time. Variation in adjusted and

unadjusted total training time was assessed by gender and region.

A predicted unadjusted total time in training was calculated for the In-Training
group as time from the start of training date to the JCST predicted date for
completion of training and included all out of training periods undertaken to
date. Total unadjusted time in training in the Completed Training group was
compared with the predicted unadjusted total time in training in the In

Training group.
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Section 4.3 Results

4.3.1 Cohort definition and demographics

Exclusions from the dataset are described in Section 3.3.5 and Figure 9 (page

131) with demographics of the dataset described in Section 3.3.6 and Table 13.

4.3.1.1 Out of programme periods

There were 961 out of programme episodes taken by a total of 708 trainees
(52.3% of the whole group). Of the trainees who had completed training, 165
(45.8%) had taken at least one out of training period. Comparatively more of
the In-Training group, (n= 543, 54.6%) had taken at least one out of training

period (p<0.01) (Table 15).
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Table 15 Total adjusted and unadjusted time in training and number of out of programme periods

taken
f;:?\?:;t;foup In- Training Total dataset
(n=360) group (n=994) | (n=1354)
Total adjusted
timeintraining, | ¢ 4 (6.0- 6.5) 3.0 (2.0-43) |4.0(2.0-6.0)
years
Median (IQR)
Total unadjusted
timeintraining, | ¢ 4 (6.0- 7.0) 7.0 (6.0-8.5) |-
years
Median (IQR)
Number of out of
training periods
taken
0 (n (%)) 195 (54.2)7 451 (45.4)° 646 (47.7)*
1(n (%)) 121 (33.6)" 398 (40.0)° 519 (38.3)*
2 or more (n (%)) | 44 (12.2)» 145 (14.6)* 189 (139.6)*

IQR= Inter-quartile range. A= % of Completed Training group. *= % of In-Training group ~= predicted
total unadjusted time in training.
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The total time taken out of training in the Completed Training group, for those
who had undertaken a period out of training, was a median of 1.0 year (IQR
0.6- 1.2 years). The total time taken out of training in the In-Training group,
for those who had undertaken a period out of training, was a median of 2.0

years (IQR 1.2 — 3.0 years) (p<0.01). (Table 16)
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Table 16 Number of trainees and time taken for different types of out of training period

Completed Training group

Males (n= 283)

Females (n=77)

Total (n=360)

Type of out of Number of Total time taken, Number of Total time taken, Number of trainees | Total time taken,
training period trainees (%) years (IQR) trainees (%) years (IQR) (%) years (IQR)
Research t 2.0 (1.0-2.1) <5 - 22 (6.1) 2.0 (1.0-2.1)*
Training 86 (30.4) 0.8 (0.5- 1.0) 26 (33.8) 1.0 (0.5-1.0) 112 (31.1)A 0.8 (0.5- 1.0)
Experience 26 (9.2) 0.5 (0.5- 1.0) 6 (7.8) 0.7 (0.5-1.0) 36 (10.0) 0.7 (0.5- 1.0)
Parental leave <5 - T 0.8 (0.6-1.1) 21 (5.8)» 0.8 (0.6-1.1)*
All out of training

types combined 115 (40.6) 1.0 (0.5-1.2) 50 (64.9) 1.0 (0.6- 1.5) 165 (45.9)A 1.0 (0.6- 1.2)*

In-Training group

Males (n=637)

Females (n=357)

Total (n=994)

Type of out of Number of Total time taken, Number of Total time taken, Number of trainees Total time taken,
training period trainees (%) years (IQR) trainees (%) years (IQR) (%) years (IQR)
Research 243 (38.1) 2.4 (2.0-3.0) 106 (29.6) 2.0 (2.0-3.0)* 349 (35.1)7 2.0 (2.0-3.0)*
Training 51 (8.0) 1.0 (0.5- 1.0) 31(8.7) 1.0 (0.5- 1.0) 82 (8.2)7 1.0 (0.5- 1.0)
Experience 47 (7.4) 1.0 (1.0- 1.0) 32(9.0) 1.0 (1.0- 1.0) 79 (7.9) 1.0 (1.0- 1.0)
1.0

- t I)N .0 (0.8-1.6)*
Parental leave <5 (0.8-1.7) 117 (11.7) 1.0(0.8- 1.6)
All out of training 322 (50.5) 2.0 (1.5 3.0) 221(61.9) 2.0 (1.0- 3.0) 543 (54.6) 2.0 (1.2-3.0)*
types combined

t= not reported to protect anonymity <5= fewer than 5 trainees. A= p<0.01, chi-squared test. *= p<0.01, Wilcoxon rank sum test. All statistical comparisons are between the Completed

Training and In-Training groups.
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A greater proportion of female trainees had undertaken any period out of
training than male trainees in both the Completed Training and In-Training
groups (64.9% of females vs 40.6% of males in Completed Training group,
p<0.01; 61.9% of females vs 50.6% of males in In-Training group, p=0.01). This
was due to female trainees taking parental leave in addition to other out of
training periods whereas fewer than five male trainees had a period of formal
parental leave recorded. Parental leave had been taken by fewer trainees who
had completed training (5.8%) compared with the In-Training group (11.7%),
(p <0.01). The median total time spent out of programme for parental leave
was 0.8 (IQR 0.6- 1.1) years in the Completed Training group compared with a

median 1.0 (IQR 0.8- 1.7) years in the In-Training group (p<0.01).

Of those who had completed training, 31.1% had taken time away from
training for a further period of formal training with 96.4% of the additional
training episodes occurring during the last 3 years of training (Table 16). The
median time taken for additional training periods in the Completed Training
group was 0.8 years (IQR 0.5-1.0 years). There was no difference in the
proportion of male and female trainees undertaking additional periods of

training in those who had completed training (p=0.5).

The proportion of trainees taking time out of training ranged widely between
regions from 29.6% in the Kent, Surrey and Sussex region to 65.1% in the

Thames Valley region (p<0.01). (Figure 10)
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Figure 10 Regional variation in the proportion of General Surgery Trainees undertaking time out of training
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4.3.1.2 Out of Programme Research

A greater proportion of trainees in the In-Training group had taken time out of
training for research compared to the trainees in the Completed Training
group (35.1% vs. 6.4 %, p<0.01). The duration of time taken out of training for
research was unimodal in the Completed Training group with 13 trainees
(59.1%) taking two years for research. The duration of time taken out of
training for research was bimodal in the In-Training group with 146 trainees

(41.8%) taking 2 years and 119 trainees (34.1%) taking three years.

There was no difference between the proportion of male and female trainees
taking time out of training for research in those who had completed training
(p=0.7). However, in the In-Training group, a higher proportion of males
(38.3%) had undertaken research out of training compared with female
trainees (29.7%) (p <0.01)(Table 16). The proportion of trainees taking time
out of training for research varied widely from 13.2% in Northern Ireland to

41.9% in the West Midlands (p<0.01). (Figure 10)

When the total time in training was standardised to the first three years of
training for both groups, the difference in proportion of trainees taking time
out of training for research was accentuated with 3.6% of those who had
completed training undertaking research periods compared with 24.3% of the

In-Training group (p<0.01).
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4.3.2 Timein training

4.32.1 Completed Training group

The unadjusted total time in training for those who had completed training
was a median of 6.0 years (IQR 6.0- 7.0; range 5.7 to 9.3 years). The

unadjusted total time in training was higher for females in this group with a
median of 6.5 (IQR 6.0- 7.3) years compared with a median of 6.0 (IQR 6.0-

6.9) years for the male trainees who had completed training (p=0.01).

The adjusted total time in training for the Completed Training group remained
a median of 6.0 (IQR 6.0- 6.5) years following exclusion of appropriate out of
training periods (Table 15). When out of training periods had been excluded,
there was no difference between males and females or by region in the total

time spent in training (p = 0.9 and p=0.3 respectively).

4.3.2.2 In-Training group

The predicted unadjusted total time in training was a median of 7.0 (IQR 6.0-
8.5) years for the In-Training group. When this was limited to those who had
already undertaken a period out of training, the predicted unadjusted total
time in training increased further to a median of 8.0 years (IQR 7.0- 9.0 years).
The predicted unadjusted total time in training did not vary between male
and female trainees who had already undertaken a period out of training in

the In-Training group.
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Section 4.4 Discussion

4.4.1 Main findings

This study has quantified the number of UK General Surgery trainees taking
time out of training, the types of out of training periods and the duration of
such periods. This study has demonstrated a changing trend in taking time out
of UK General Surgery specialty training, particularly for research. This is
evidenced by the greater proportion of In-Training trainees taking time out of
training for research compared with those who had completed training.
Furthermore, the proportion of trainees undertaking formal research periods
in the In-Training group may still be under-reported in this study as some
trainees in the analysis may go on to take time out of training for research in
the future course of their specialty training. This research trend is further
evidenced by the marked difference in the proportion of trainees taking time
out of training for research when training time was standardised to the first
three years of training in both cohorts. Not only are more trainees taking time
out of training for research, but they are tending to take longer away from
training, resulting in up to two years additional total time in specialty training

for a large proportion of trainees.

4.4.2 Strengths and limitations

This is the first study to utilise linked ISCP and JCST data to form a large,
representative cohort of General Surgery trainees from a single country. This
has allowed accurate ascertainment of training start dates and periods of time

out of training. Inevitably, small errors in data entry and measurement of time

153



may still be present. The regional variation in the number of trainees taking
time out of training highlights the necessity of national data use in our study.
Reporting single region data could be misleading whereas we have been able
to provide a more representative view of training time in the UK. Prior studies
in the US have either focused on single region data or relied on self-reported
guestionnaires which may be prone to bias. This study excluded a small
proportion of trainees (4.6%) from the original dataset owing to inability to
define when trainees started specialty training. However, the exclusion of this
small group of trainees with non-standard training has made the findings
more representative of standard UK surgical training. It is acknowledged that
trainees may have undertaken formal research periods prior to commencing
specialty training rather than during the course of specialty training, thus
biasing the findings of this study. National data to support this suggestion do
not exist, thus it is not possible to quantify how many of the trainees in the
Completed Training group had undertaken formal research prior to
commencing specialty training. However, carrying out research prior to
specialty training does not affect the duration of specialty training or
workforce planning issues resulting from taking time out of a specialty training

programme.

4.4.3 Other literature

Previous studies of surgical training have been small or restricted to non-
representative samples or have not quantified research training periods. For
example, Thomas et al studied 155 trainees who had completed training

between November 2012 and December 2013 using trainee CVs and ISCP
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data.”” They described a median total training time for their cohort of 6 years
(range 5.25 — 11.75 years) with female trainees taking longer to train (median
7.1 years, range 5.9 — 11.75 years.”” However, the authors did not describe
time out of training or report adjusting for such periods. Allum et al studied
the electronic operative logbooks and logbook consolidation sheets of 58
General Surgery trainees applying for completion of training in 2010 and
2011.%2 They reported a mean total of 6 years (range 4.8 — 7.25 years) in
General Surgery training but excluded trainees who had taken time out of
training. The use of JCST data, description of out of training periods and the
exclusion of out of training periods not counting towards training time has

improved the reflection of time in training in our study.

Our findings show that the distribution of time spent in research is similar to
that in the USA. A 2006 USA survey of General Surgery residency programme
directors reported that 36% of General Surgery residents undertook a
research fellowship with a mean duration of 1.7 years. There was a modal
distribution of time spent in research with 41% spending one year, 52% two
years and 27% three or more years.'*® In our study, trainees were most likely
to undertake a minimum of two years of research which is in keeping with UK
guidelines that time spent out of training for research should normally be for
a higher degree (the minimum time required for such qualifications is two
years).8 In contrast to the UK curriculum, USA training programmes have
variable requirements for research with the Robertson et al study reporting
126 of 199 programmes requiring research time with these requirements

varying in nature between full time, part time or a single research project.'3® A
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USA study from a single university-based residency programme looked at the
changing practice of residents undertaking research fellowships of minimum
one-year duration. It reported a doubling of the proportion of trainees
undertaking research from 9.8% between 1990- 1999 to 22.4% between 2000-
2009.1% The authors attributed this rise to the increased research fellowship
opportunities available in the later time period. This study is of a single, large
training programme and may not be representative of the USA, with the
proportion of trainees undertaking a research fellowship reported to be
comparatively greater at 36% in Robertson et al’s national survey of

programme directors.3®

A desire for an improved work-life balance may also explain the increasing
propensity for taking time out of training.’®? A 2017 systematic review
investigating the prevalence and causes of attrition in general surgical training
reported an attrition rate of 18% with poor lifestyle as the most commonly
reported reason for leaving.*> Formal research was reported in a USA survey
to be associated with attainment of speciality training fellowships following
completion of residency, which was deemed important in attaining a specialty
specific permanent post.'38 This outcome was desirable for an improved work
life balance in a separate survey of General Surgery residents’ views on career
goals.’* It is also possible that trainees view time out of training as an
opportunity to temporarily improve quality of life. Lebares et al found a
burnout prevalence of 69% in their survey of US General Surgery residents.!>>
Scores for stress and anxiety were significantly lower in those residents

undertaking lab research rather than those in clinical training. Therefore, it
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may be that a desire to take a break from clinical training for work-life balance
reasons or perceived improved career prospects following research periods

are contributing to trainees increasingly choosing to take time out.

4.4.4 Conclusion

The findings of this study, with an increasing number of trainees taking time
out of General Surgery specialty training, should be considered by programme
directors who have responsibility for both delivering the local surgical
workforce and meeting trainee needs. The tendency to taking time out of
training and its subsequent increase in time in specialty training should be
considered when redesigning curricula both in the UK and USA, where these
trends have been identified, and also in other countries to ensure future

workforce needs are met in a time of reducing surgical trainee numbers.°61>°
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Chapter 5 The Procedure Based Assessment and its
Correlation with Operative Experience

Section 5.1 Background

The Procedure Based Assessment (PBA) is a workplace-based assessment for
evaluating technical skill and is a key component of the programme of
assessment in UK General Surgery training.?®(Section 1.1.3.1) The PBA was
assessed by a Health Technology Assessment programme by Beard et al in
2011.'8 A focus of the Beard et al study was the evaluation of the reliability
and validity of the PBA. The validity hypotheses tested are described in
Section 1.1.3. In summary, the hypotheses centre around an association
between both increasing operative experience and time in training with

higher PBA global scores.

The authors reported that the PBA demonstrated good evidence for use as an
assessment of technical skill. The Beard et al study was undertaken in a single
training region across three hospitals with only 85 trainees undertaking
assessments. The 85 trainees were from a mix of specialties (Cardiac Surgery,
General Surgery, Orthopaedic Surgery, Vascular Surgery and Obstetrics and
Gynaecology). The procedures judged were as diverse as diagnostic
laparoscopy and coronary artery bypass grafting. However, despite the
diversity of trainee specialties and procedures, all assessments were grouped
together for the purposes of statistical analysis pertaining to assessment
reliability and validity. This analysis, however, was the basis for the

subsequent adoption of the PBA by surgical training programmes in the UK as
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both a formative and summative assessment tool with requirements for PBA

outcomes defined in requirements for certification.’(Section 1.4.4.5)

More recently, three UK studies have published analyses linking operative
experience and PBA outcomes.'® 2944 Each of these were of single training
regions (Wales and Yorkshire/ Humber) with low numbers of trainees
included, limiting the generalisability of conclusions drawn and the reliability
of results presented. Only the study by De Siqueira et al presented a
correlation analysis between operative experience and PBA outcomes in three
index procedures (cholecystectomy, segmental colectomy and Hartmann’s
procedure).’® The two studies from Wales focused on a median numbers of

procedures undertaken prior to award of Level 4 PBA.

The understanding of the association between PBA outcome and operative
experience is therefore limited to a study of heterogeneous trainees and
specialties in a trial setting and two single regions with low numbers of
trainees studied. It is presently not known how operative experience relates
to assessment outcomes in a large population of surgical trainees with
routinely collected, real-time data. It is not understood if and how this varies
for separate index procedures within General Surgery, despite PBA outcomes
being a key aspect of certification requirements. Furthermore, it is not known
how the present expectations for operative experience at completion of

training relate to attainment of the PBA outcomes.
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5.1.1 Aims

The aim of this work was to assess the relationship between operative
experience and the PBA. This study aimed to evaluate the construct validity of
the PBA with reference to the association between PBA level awarded and
operative experience, time in training and ST level. The final aim of this study
was to calculate the number of operations undertaken prior to award of Level

4 PBA in UK General Surgery index procedures.
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Section 5.2 Methods

5.2.1 Data sources and management

This study used routinely collected data from the ISCP (Section 1.5.1), the JCST

SIMS database (Section 1.5.2) and the eLogbook database (Section 1.5.3).

Data from all databases were extracted by the relevant data managers. The
data was then linked using the unique identifier (GMC) number and
anonymised by the ISCP data manager. All subsequent data management and

analysis was performed using Stata 14 (Statacorp, Texas 77845 USA).

5.2.2 Study population

The cohort evaluation and set up for this study is described in Chapter 3. Any
periods of training recorded as Out Of Programme (OOP) which do not count
towards training (any OOP period other than OOPT) were excluded from the
study period in accordance with the Gold Guide for Postgraduate Specialty

Training.%8

5.2.2.1 Cohort selection

5.2.2.1.1 Trainee selection

Any trainees without complete stage of training data (stage specific start and
end dates) were excluded. Trainees identified as completed training were
analysed as a subset cohort representative of the outcomes of an entire

training programme.
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5.2.2.1.2 Procedure selection

The UK General Surgery requirements for completion of training include three
Level 4 PBAs in each of the 6 General Surgery index procedures.”(Section
1.4.4.5.3) Procedures included under the umbrella term “Emergency
Laparotomy” are diverse ranging from simpler procedures such as division of a
band adhesion to repair of a ruptured Abdominal Aortic Aneurysm (Appendix
4: Index procedure algorithms). Emergency laparotomy was not included
given the range of procedures represented and difficulty in drawing

meaningful conclusions about numbers needed for competency attainment.

5.2.2.1.3 Procedure Based Assessments

Trainees recording a minimum single PBA for any of the included index
procedures were included in the cohort. Trainees who had not recorded a PBA
in any of these index procedures were not included as it was assumed they
were not engaged in the assessment process. Any PBAs undertaken in a
simulated setting or assessed by non-Consultant assessors were excluded in

keeping with the JCST requirements for certificate of completion of training.

The demographics for the total cohort were quantified using simple summary

statistics.

5.2.3 Construct Validity assessment

Operative experience, ST level and total adjusted time in training (excluding
OOP periods except OOPT) were calculated for the first PBA awarded at each
level for each trainee. Correlation between operative experience and PBA

level awarded was assessed using Spearman’s rank co-efficient for each index
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procedure. Spearman’s rank-order correlation was chosen given the ordinal
nature of PBA level rather than treating this as a continuous variable. A
positive relationship between increasing operative experience and PBA level

was taken at values of 0.50 and over with significance at p-values of <0.05.

5.2.4 QOperative Experience

The proportion of trainees awarded a first and third Level 4 PBA was
calculated with the number of trainees who had ever recorded a PBA in that
index procedure as the denominator for the whole cohort. This was to
account for those trainees remaining in training who may not have had the
opportunity to undertake index procedure specific assessments yet (for
example, may not have undertaken an upper gastrointestinal post and

therefore not been exposed to cholecystectomy yet).

The proportion of trainees awarded a first and third level 4 PBA was
calculated with the total number trainees in the completed training cohort as
the denominator. All trainees who had completed training should have had

the opportunity to undertake all index procedure assessments.

Median operative experience at the point of each PBA undertaken was
calculated. Operative experience was defined as total operations recorded as
non-assisting supervision codes up to and including the date of the first and
third level 4 PBA. Operative experience was calculated using the eLogbook
algorithms for index procedures. (Appendix 4: Index procedure algorithms)

Any operations recorded in the trainee’s eLogbook undertaken outside of the
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study period or whilst the trainee was on an OOP period not contributing

towards training were excluded.
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Section 5.3 Results

5.3.1 Cohort Demographics

5.3.1.1 Exclusions

There were 1354 trainees in the initial dataset (Section 3.3.6). A total of 76
trainees were excluded. Seventy trainees had missing stage of training dates
and were excluded. Of the remaining 1284 trainees, 1278 had recorded a
minimum single PBA in any of the studied index procedures. The number of
trainees recording a minimum single PBA for each of the index procedures
was 1247 for cholecystectomy, 1144 for segmental colectomy, 1208 for
appendicectomy, 1234 for inguinal hernia repair and 890 for Hartmann’s

procedure. Demographics for the total cohort are shown in Table 17.
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Table 17 Demographics of the total cohort

Total in cohort, n 1278

Age* median (IQR) (Years) 30.4 (28.9- 32.6)

Sex, n (%) Male Female
865(67.7) 413 (32.3)

Status in training, n (%) Completed In Training
Training
311 (24.3) 967 (75.7)

Number of OOP periods, n (%) |0 1 2+
604 (47.3) 493 (38.6) 181(14.2)

Number of OOPR periods, n (%) | None One or more
917 (71.8) 361 (28.2)

Number of trainees undertaking an index procedure PBA, n(%)

Cholecystectomy 1247 (97.6)

Segmental colectomy 1144 (89.5)

Inguinal hernia repair 1234 (96.6)

Appendicectomy 1208 (94.5)

Hartmann’s procedure 890 (69.6)

IQR= inter-quartile range. n = number. OOP= Out of programme. OOPR= Out of programme research.
*missing data in 44 trainees, age at start of training.
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5.3.2 Construct Validity

5.3.2.1 Whole cohort

A total of 16542 PBAs undertaken by 1278 trainees were included in the
study. The mean number of PBAs completed per trainee was 12.9. The total
number of PBAs recorded for each index procedure ranged from 1935
assessments in Hartmann’s procedure to 4122 assessments in

cholecystectomy.

The median number of procedures undertaken at award of each PBA level is

shown in Table 18.
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Table 18 Number of trainees awarded a PBA at each level and the median number of operations undertaken

Cholecystectomy Segmental colectomy Appendicectomy Inguinal hernia repair Hartmann’s procedure
(Total PBAs = 4122) (Total PBAs = 3044) (Total PBAs = 3604) (Total PBAs = 3837) (Total PBAs = 1935)

PBA | Trainees, | Median Trainees, | Median Trainees, | Median Trainees, | Median Trainees, | Median

level | n(%)" operations, | n(%)” operations, | n(%)? operations, | n(%)” operations, | n(%)" operations,

n(IQR) n(IQR) n(IQR) n(IQR) n(IQR)

1 33 (0.8) 9 (2-16) 9(0.3) 9 (4-34) 4(0.1) 7 (4-13) 20 (0.5) 10 (4-22) 6 (0.3) 1(1-2)

2 906 7 (3-16) 826 6 (2-11) 263 10 (5- 24) 508 9 (3-25) 354 2(1-4)
(21.9) (27.1) (7.3) (13.2) (18.3)

3 1163 16 (7- 29) 897 11 (6-19) 759 15 (7- 34) 953 13 (5- 25) 574 4(3-7)
(28.2) (29.5) (21.1) (24.8) (29.7)

1t4 | 835 47 (28-70) 584 27 (17- 40) 1077 32 (16- 58) 1010 28 (14- 45) 504 8 (5-11)
(20.3) (19.2) (29.9) (26.3) (26.0)

2" 4 | 657 63 (42- 87) 426 35 (24- 52) 870 55 (31- 82) 779 40 (25-61) 309 10 (8- 13)
(15.0) (14.0) (24.1) (20.3) (16.0)

394 | 531 72 (48-99) 302 43 (29- 61) 631 69 (42- 98) 567 48 (32-71) 188 12 (9- 16)
(12.9) (9.9) (17.5) (14.8) (9.7)

PBA= procedure based assessment. IQR= Inter quartile range. A= percentage of the total PBAs undertaken for each index procedure.
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A positive correlation was found between increasing operative experience and
increasing PBA level achieved. Strength of association varied by index
procedure and exposure variable. Strength of association between operative
experience and PBA level was greater in the more complex procedures
(segmental colectomy and cholecystectomy, r= 0.70, p <0.0001) than in the
simpler procedures (appendicectomy and inguinal hernia repair, r= 0.55 and
r=0.52 respectively, p <0.0001). Strength of association between ST level and
PBA level varied from r= 0.51 for appendicectomy and inguinal hernia repair

to r=0.60 for Hartmann’s procedure (p<0.0001). (Table 19)

169



Table 19 Construct validity in the whole cohort: correlation coefficients for association between PBA level achieved and operative experience, ST level and time in specialty training using
the first time each PBA level was achieved

Correlation co-efficient for association between exposure variable

Number of trainees | Number of PBAs in and PBA level
Index procedure . ) . — —

in analysis analysis Number of ST level Time in training

procedures

Colectomy 1144 3044 0.70* 0.68* 0.65*
Cholecystectomy 1247 4122 0.70* 0.66* 0.63*
Hartmann’s procedure | 890 1935 0.65* 0.69* 0.64*
Inguinal hernia repair 1234 3837 0.52* 0.51* 0.50*
Appendicectomy 1208 3604 0.55* 0.51* 0.51*
All index procedures 1278 16542 0.62* 0.53* 0.51*
together
Beard et al study” 85 749 0.50 0.71 0.56

*p<0.0001 A all procedures pooled for construct validity analysis. PBA= procedure based assessment.
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5.3.2.2 Completed Training cohort

There were 311 trainees who had completed training. Those who had
completed training had undertaken a total of 4636 PBAs with a mean 14.1
assessments per trainee. The number of index procedure specific assessments
undertaken ranged from 731 PBAs for Hartmann’s procedure to 1191 PBAs for
cholecystectomy. The number of trainees awarded a PBA at each level and

the median procedures undertaken at that level is shown in Table 20.
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Table 20 Number of trainees in completed training cohort undertaking index procedure PBAs at each level of PBA awarded and median operations undertaken.

Cholecystectomy
(Total PBAs =1191)

Segmental colectomy
(Total PBAs =1107)

Appendicectomy
(Total PBAs =758)

Inguinal hernia repair
(Total PBAs =949)

Hartmann’s procedure
(Total PBAs =731)

PBA | Trainees, | Median Trainees, | Median Trainees, | Median Trainees, | Median Trainees, | Median
level | n(%)" operations, | n(%)” operations, | n(%)" operations, | n(%)” operations, | n(%)" operations,
n(IQR) n(IQR) n(IQR) n(IQR) n(IQR)

1 6 (0.5) 17 (12-91) | 3(0.3) 9 (1-67) - - 2 (0.2) 38 (21-54) 1(0.1) 2(-)

2 163 16 (7-37) 161 12 (6-17) 27 25 (9- 34) 86 35(17-53) |58 4 (2-6)
(13.7) (16.0) (3.6) (9.1) (7.9)

3 290 25(13-43) | 256 17 (10-25) 104 32 (14-60) | 186 26 (12-47) | 167 5 (3-8)
(24.3) (25.4) (13.7) (19.6) (22.8)

154 | 284 60 (38-83) | 247 32(19-44) | 266 53 (27-86) | 278 38 (21-60) | 240 8 (5- 12)
(23.8) (24.5) (35.1) (29.3) (32.8)

2n 4 | 240 77 (53-101) | 195 44 (28-62) | 218 83 (56- 119) | 227 55 (36-84) | 162 10 (8- 14)
(20.2) (19.4) (28.8) (23.9) (22.2)

34 | 208 89 (65- 115) | 145 52 (31-74) | 143 101 (75- 170 65 (47-90) | 103 13 (10-17)
(17.5) (14.4) (18.9) 131) (17.9) (14.1)

PBA = Procedure based assessment. IQR= Inter quartile range. /= percentage of the total PBAs undertaken for each index procedure.
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A positive correlation was found between increasing operative experience and
increasing PBA level. The association was greatest for colectomy and
cholecystectomy (r= 0.62, p <0.001) but a weaker association observed in
inguinal hernia repair (0.40, p <0.001). Strength of association between ST
level or time in training and PBA levels awarded varied by index procedure
and was r=0.52 and r=0.50 respectively when all procedures were grouped

together (p<0.001). (Table 21)
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Table 21 Construct validity in the Completed Training cohort: correlation coefficients for association between PBA level achieved and operative experience, ST level and time in specialty
training using the first time each PBA level was achieved.

Correlation co-efficient for association between exposure variable

Number of trainees | Number of PBAs in and PBA level
Index procedure . ) . — —

in analysis analysis Number of ST level Time in training

procedures

Colectomy 296 1007 0.62* 0.65* 0.64*
Cholecystectomy 309 1191 0.62* 0.60* 0.61*
Inguinal hernia repair 299 949 0.40* 0.43* 0.43*
Appendicectomy 274 758 0.51* 0.50* 0.50*
Hartmann’s 272 731 0.54* 0.60* 0.58*
All index procedures 311 4636 0.59* 0.52* 0.50*
together
Beard et al study” 85 749 0.50 0.71 0.56

*p<0.0001 A all procedures pooled for construct validity analysis. PBA= procedure based assessment.
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5.3.3 Operative experience at award of Level 4 PBA

5.3.3.1 Whole cohort

Of those trainees who had completed a PBA in segmental colectomy, 51% (n=
584) had been awarded a Level 4 PBA. The median number of operations at
award of first Level 4 PBA was 27 (IQR 17- 40). Of those trainees who had
completed a PBA in appendicectomy, 89.2% (n= 1077) had been awarded a
Level 4 PBA. The median number of appendicectomies at award of first Level

4 PBA was 32 (IQR 16-58). (Table 22)

The proportion of trainees who had been awarded three Level 4 PBAs was
26.4% (n=302) for segmental colectomy, 9.7% (n= 188) for Hartmann’s, 42.6%
(n=531) for cholecystectomy, 45.9% (n=567) for inguinal hernia repair and
52.2% (n=631) for appendicectomy. The median number of procedures
undertaken at award of third Level 4 PBA was 69 (IQR 42- 98) for
appendicectomy, 48 (IQR 32- 71) for inguinal hernia repair, 72 (IQR 48-99) for

cholecystectomy and 43 (IQR 29- 61) for segmental colectomy. (Table 22)
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Table 22 Number of trainees awarded a Level 4 PBA and median number of procedures undertaken by award of first and third Level 4 PBA in the whole cohort studied (n= 1278).

Whole cohort, n=1278

One Level 4 PBA

Three Level 4 PBAs

Number of trainees,
n (%)"

Median operations to 1°tL4
PBA, n (IQR)

Number of trainees,
n(%)"

Median operations to 3™ L4
PBA, n (IQR)

Cholecystectomy,

1247 835 (67.0) 47 (28- 70) 531 (42.6) 72 (48-99)
Segmental colectomy, 584 (51.0) 27 (17- 40) 302 (26.4) 43 (29- 61)
n=1144

Appendicectomy, 1077 (89.2) 32 (16- 58) 631 (52.2) 69 (42- 98)
n=1208

Inguinal hernia repair, 1010 (81.8) 28 (14- 45) 567 (45.9) 48 (32-71)
n=1234

:f;gnaann S, 504 (56.6) 8 (5-11) 188 (21.1) 12 (9- 16)

A= % of the number of trainees recording a single PBA at any level in that index procedure. PBA= procedure based assessment. L4= Level 4
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The proportion of those who had achieved a Level 4 PBA at different
operative experience increments is shown in Table 23. The proportion of
those who had achieved the UK indicative operative experience requirements
by the first Level 4 was 34.2% (n=200) for colectomy, 87.7% (n=886) for
inguinal hernia repair, 54.6% (n=456) for cholecystectomy and 87.4% (n=941)

for appendicectomy.
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Table 23 Proportion of trainees (whole cohort) awarded first Level 4 PBA at increasing operative experience

1x Level 4 PBA obtained, n (%)

Number of Cholecystectomy | Segmental Appendicectomy | Inguinal Hartmann’s
operations colectomy hernia repair

<10 37 (4.4) 66 (11.3) 171 (15.9) 180 (17.8) 366 (72.6)
<20 114 (13.7) 200 (34.2) 362 (33.6) 377 (37.3) 493 (97.8)
<30 224 (26.8) 345 (59.1) 515 (47.8) 557 (55.2) 504 (100.0)
<40 344 (41.2) 443 (75.9) 658 (61.1) 714 (70.7)

<50 456 (54.6) 514 (88.0) 745 (69.2) 817 (80.9)

<60 546 (65.4) 553 (94.7) 832 (77.3) 886 (87.7)

<70 628 (75.2) 567 (97.1) 893 (82.9) 938 (92.9)

<80 684 (81.9) 574 (98.3) 941 (87.4) 963 (95.4)

<90 741 (88.7) 578 (99.0) 976 (90.6) 983 (97.3)

<100 769 (92.1) 580 (99.3) 997 (92.6) 991 (98.1)

<110 794 (95.1) 582 (99.7) 1024 (95.1) 996 (98.6)

<120 808 (96.8) 583 (99.8) 1040 (96.6) 1002 (99.2)

<130 814 (97.5) 583 (99.8) 1045 (97.0) 1006 (99.6)

<140 821 (98.3) 583 (99.8) 1052 (97.7) 1008 (99.8)

<250 835 (100.0) 584 (100.0) | 1077 (100.0) 1010 (100.0)

PBA= Procedure based assessment
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5.3.3.2 Completed training only cohort

There were 311 trainees who had completed training. The proportion of
trainees awarded one Level 4 PBA ranged from 77.2% (n=240) for Hartmann’s
procedure to 91.3% (n=284) for cholecystectomy. The median number of
operations undertaken by award of first Level 4 PBA was 60 (IQR 38-83) for
cholecystectomy, 32 (IQR 19- 44) for segmental colectomy and 53 (IQR 27- 86)

for appendicectomy. (Table 24)

The proportion of trainees who had been awarded three Level 4 PBAs in the
completed training cohort varied from 33.1% (n= 103) for Hartmann’s
procedure to 66.9% (n= 208) for cholecystectomy. The median number of
operations undertaken by award of third Level 4 PBA was 89 (IQR 65 115) for
cholecystectomy, 52 (IQR 31-74) for segmental colectomy and 101 (IQR 75-

131) for appendicectomy. (Table 24)
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Table 24 Number of trainees awarded a Level 4 PBA and median number of procedures undertaken by award of first and third Level 4 PBA in the completed training cohort (n=311)

Completed Training Cohort, n=311

One Level 4 PBA

Three Level 4 PBAs

Index procedure Number of trainees, Median operations to 1°tL4 Number of trainees, n(%)” | Median operations to 3rd
n(%)A PBA, n (IQR) L4 PBA, n (IQR)
Cholecystectomy 284 (91.3) 60 (38- 83) 208 (66.9) 89 (65-115)
Segmental colectomy 248 (79.7) 32 (19- 44) 145 (46.6) 52 (31- 74)
Appendicectomy 266 (85.5) 53 (27- 86) 143 (46.0) 101 (75- 131)
Inguinal hernia repair 279 (89.7) 38 (21- 60) 170 (54.7) 65 (47-90)
Hartmann’s procedure 240 (77.2) 8 (5-12) 103 (33.1) 13 (10- 17)

A= % of the number of trainees recording a single PBA at any level in that index procedure. PBA= procedure based assessment. L4= Level 4
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The proportion of Completed Training trainees who had been awarded a Level
4 PBA at different increments of operative experience is shown in Table 25.
The proportion of Completed Training trainees who had met the indicative
requirements for operative experience by award of one Level 4 PBA was
40.1% (n=114) for cholecystectomy, 27.1% (n=67) for segmental colectomy,
70.7% (n=188) for appendicectomy and 75.2% (n= 209) for inguinal hernia

repair.

181



Table 25 Number of procedures undertaken by award of first Level 4 PBA in completed training cohort

1x Level 4 PBA obtained, n (%)

Number of Cholecystectomy | Segmental Appendicectomy | Inguinal Hartmann’s
operations colectomy hernia repair

<10 7 (2.5) 17 (6.9) 16 (6.0) 26 (9.4) 159 (66.3)
<20 22 (7.8) 67 (27.1) 46 (17.3) 66 (24.5) 230 (95.8)
<30 52 (18.3) 118 (47.8) 77 (29.0) 105 (37.8) 240 (100.0)
<40 81 (28.5) 167 (67.6) 106 (39.9) 151 (54.3)

<50 114 (40.1) 202 (81.8) 125 (47.0) 180 (64.8)

<60 143 (50.4) 226 (91.5) 154 (57.9) 209 (75.2)

<70 180 (63.4) 233 (94.3) 169 (63.5) 237 (85.3)

<80 205 (72.2) 238 (96.4) 188 (70.7) 245 (88.1)

<90 230 (81.0) 242 (98.0) 210 (79.0) 258 (92.8)

<100 245 (86.3) 244 (98.8) 218 (82.0) 263 (94.6)

<110 257 (90.5) 245 (99.2) 229 (86.1) 268 (96.4)

<120 264 (93.0) 246 (99.6) 238 (89.5) 273 (98.2)

<130 270 (94.4) 246 (99.6) 241 (90.6) 275 (98.9)

<140 275 (96.1) 246 (99.6) 247 (92.9) 277 (99.6)

<250+ 284 (100.0) 247 (100.0) 266 (100.0) 278 (100.0)

PBA= Procedure based assessment
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Section 5.4 Discussion

5.4.1 Main findings

This study has used national, routinely collected surgical training data to
assess the relationship between operative experience and competency
assessment outcomes (PBA Level 4). Construct validity of the PBA has been
assessed with respect to operative experience, time in training and ST level
and this study has demonstrated difference between General Surgery index
procedures. This study has also evaluated the proportion of trainees who met
current UK indicative operative experience requirements at the point of
competency (defined by PBA). There is disparity between expected operative
experience and competency acquisition with the median operations
undertaken at award of Level 4 PBA lower than the current indicative
requirement for appendicectomy and inguinal hernia. However, the median
operations undertaken at award of Level 4 PBA in segmental colectomy was

higher than the current UK requirements and equivocal for cholecystectomy.

5.4.2 Strengths and limitations

A limitation of this study is the use of surgical training repository databases
for analysis. These data sources are not designed for epidemiological study
and have inherent error within them. Careful data management has mitigated
potential error as far as possible with analysis and correction of start dates
and exclusion of trainees with incomplete data. This study is the largest to

date using UK surgical training data and is strengthened by the use of an
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entire national cohort of trainees, mitigating against regional biases present in

previous smaller studies.'® 2044

The use of a large population has enabled subset analysis of those trainees
who had completed training. Analysis of the Completed Training cohort
provides insight into the experiences of those who have completed an entire
training programme. Conclusions about competency acquisition in this cohort
are limited by the introduction of certification guidelines in 2013. Many of the
trainees in the Completed Training cohort would not have been subject to
these requirements, which were introduced flexibly for trainees who were
nearing completion of training in 2013. Therefore, it is understandable that
relatively low proportions of Completed Training trainees were awarded three
Level 4 PBAs in the different index procedures (33.1% Hartmann’s procedure,
66.9% Cholecystectomy, Table 24). The proportions of those achieving
competency in the In Training cohort is biased by the understanding that
trainees may yet go on to achieve competency and this is not accounted for

within this study.

Procedure- based assessments are not completed on every occasion that a
trainee undertakes an index procedure. Rather, the timing of index procedure
assessments is dependent on caseload, access to trainers in theatre and is
influenced by trainees engaging in the assessment process. Therefore,
inferences of operative experience required for competency are limited when
calculating operative experience at the point of award of Level 4 PBA.

Furthermore, operative experience and assessments prior to specialty training

184



are unaccounted within this study. It is likely that some trainees may have
operative experience and undertaken PBAs in simpler procedures such as
appendicectomy and inguinal hernia repair prior to specialty training, biasing
the results for operative experience required for competency. Operative
experience acquired during periods of Out of Programme for Experience and
Out of Programme for Research have been excluded in keeping with
legislation that all training required for certification is delivered in
prospectively approved training programmes.® In order to compare
outcomes in specialty training with current requirements, it was necessary to
consider the same time periods as defined in the current UK curricula.
However, procedures undertaken prior to specialty training and during OOP
time inevitably contribute to the acquisition of competency. Thus the
exclusion of these procedures limits the interpretation of the number of
procedures required for competency as judged by Level 4 PBA with a likely

underestimate of procedural numbers in these results.

The possibility of assessor bias may also limit the conclusions that can be
drawn from this data. It is possible that a trainer assessing a Year One trainee
may be hesitant to award Level 4 competency as it seems incongruous to the
stage of training. Conversely, it may be more likely for a trainer to award Level
4 competency to a more senior trainee as they deem them to be experienced.
Criterion referenced assessments (such as the PBA) are less prone to such

issues but potential for assessor bias remains.
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The current indicative experience requirements are based on the 25™ centile
of a small, selected cohort of trainees completing training in 2010/11 and are
unrelated to any measure of competency. Whilst the results presented in this
study are limited, this study provides some evidence for the operative
experience thresholds for required competency, which appear to differ from

current indicative experience requirements.

5.4.3 Other literature

Unlike the Beard et al study, this work has been able to evaluate index
procedures individually and in doing so, has demonstrated difference
between index procedure assessments.'® The correlation co-efficients
reported in this study for the association between number of procedures and
PBA level attained are equivalent or greater than that reported by Beard et
al.’® The weakest association was seen with inguinal hernia repair and
appendicectomy (r= 0.52 and 0.55 respectively, Table 19). This may reflect
differences in the way competency is achieved in simpler procedures and the
influence of operative experience prior to specialty training. Beard et al
reported a correlation co-efficient of r=0.71 when evaluating the association
between ST level and PBA level. This is equivalent to the values in this study
reported for segmental colectomy and cholecystectomy (r= 0.67 and r= 0.68
respectively). However, when evaluating the association between ST level and
PBA outcome for inguinal hernia repair and appendicectomy, the strength of
association was weaker (r= 0.53 and r= 0.51 respectively). This seems to add
further evidence that PBA level outcomes are less valid as a reflection of

competency in simpler procedures.
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Given that PBAs are not undertaken at every operation, it may be that
trainees are becoming competent prior to actually undertaking assessments
and being awarded a Level 4 PBA. This could be explained by trainees
undertaking these simple procedures unsupervised and therefore unable to
complete a relevant assessment. Assessing data relating to trainee operative

autonomy could provide evidence to support this hypothesis.

An alternative explanation is the “tick box” mentality that has been described
in the use of workplace-based assessment tools.?”- 160-162 Shalhoub et al
undertook a qualitative study of surgical trainee’s views on the use of PBAs
within surgical training in 2017.1%2 All 10 trainees interviewed described
requirements for minimum numbers of assessments in surgical curricula
driving a tick-box attitude which devalued their educational experience. If
trainee’s attitudes toward completing PBAs are of a necessity to meet
required certification standards, then it is less likely that PBA levels attained
reflect the learning process with the number of operations at point of Level 4

PBA equating to experience thresholds for competency.

Phillips et al reported that surgical trainers felt PBA was the most beneficial
WBA in a 2015 survey on the utility of WBAs within surgical training.1®°
Shalhoub et al reported, in an analysis of the utilisation of WBA in national
surgical training, that PBA was the most commonly used WBA in specialty
training.'®® A survey of orthopaedic specialty trainees by Hunter et al in 2015

reported that trainees felt the PBA was a useful tool for learning but that this

was strongly influenced by the enthusiasm of the trainer completing the
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assessment. Shalhoub et al’s qualitative PBA study reported similar themes
with trainees suggesting that the assessments were more valuable as
formative tools when trainers were fully engaged in the assessment process.
The authors also reported that more than half of those interviewed described
the ability to document progression through the use of PBA as a positive
aspect.'®? The collective themes from these studies suggest that the PBA is

valued as an educational and assessment tool within surgical training.

De Siqueria et al assessed operative experience and award of PBA outcomes.*®
The authors reported that trainees (n=8) undertook a mean 90
cholecystectomies and a mean 55 colectomies prior to award of three Level 4
PBAs. Brown et al also calculated the number of procedures undertaken at
award of three Level 4 PBAs and reported a median of 87 procedures for
cholecystectomy (total trainees, n= 30) and 45 procedures for segmental
colectomy (total trainees, n=13).%* Both studies included trainees who were in
training as well as those who had completed training but are still limited by

the very small numbers of trainees awarded three Level 4 PBAs.

When assessing the Completed Training cohort in this study (n=311), the
proportion of trainees awarded three Level 4 PBAs varied from 46% (n=143)
for appendicectomy to 66.9% (n=208) for cholecystectomy. This may be in
part due to the timing of the introduction of standards. However, it is
apparent that these trainees were all judged to be competent (as they were
all recommended for Certificate of Completion of Training), in the absence of

this “gold standard” for judging competency. A greater proportion of the In-
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Training cohort had been awarded one Level 4 PBA, ranging from 77.2%

(n=240) for Hartmann'’s procedure to 91.3% (n= 284) for cholecystectomy.

Similarly to the studies of De Siqueira et al and Brown et al, median number of
procedures undertaken by award of one Level 4 PBA did not equate to the
current UK indicative requirements. This study found that trainees undertook
fewer appendicectomies and inguinal hernia repairs but more
cholecystectomies and segmental colectomies than is required by the award
of Level 4 PBA. (Table 22 and Table 24). In the whole cohort, the median
number of segmental colectomies by award of first and third Level 4 PBA was
27 (IQR 17-40) and 43 (IQR 29-61) respectively with the current indicative
number equalling 20 procedures. The current indicative number for
appendicectomy is 80. By contrast, the median number of procedures
undertaken by award of first and third Level 4 PBA was 32 (IQR 16-58) and 69
(IQR 42-98) respectively. The current indicative number of cholecystectomies
is 50. The median number to first and third Level 4 PBA is 48 (IQR 28-70) and
72 (48-99) respectively. Therefore, there are two alternative ways of
evaluating trainee operative experience and PBA outcomes in comparison to
current indicative numbers; either by proportion of trainees achieving the
competency requirements by the current indicative numbers or by the
median number of procedures undertaken by award of competency. Neither
approach demonstrate that current UK indicative number requirements

equate to achievement of competency, as defined by the curriculum.

189



5.4.4 Conclusions

This study suggests that trainees are unlikely to have achieved competency at
current experience requirements with only 34.2% and 65.4% of trainees
awarded a first Level 4 PBA in segmental colectomy and cholecystectomy
respectively at current indicative numbers (Table 23). However, the use of
PBA in determining competency of trainees may be limited as it is not
recorded at every operative procedure and correlation between experience
and PBA outcomes varies by index procedure, suggesting difference in
competency attainment. Evaluating other evidence, such as trainee
autonomy, may provide further understanding of procedural competency in

general surgical training.
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Chapter 6 Changing autonomy in operative
experience through UK General Surgery
training

Section 6.1 Background

Decreasing operative experience during surgical training is a contentious issue
internationally.19> 108, 164-168 The systematic review described in Chapter 2

demonstrated wide variation in the operative experiences of General Surgery
trainees worldwide. However, it has been recognised that simply undertaking

a minimum number of procedures does not necessarily confer competency.*®

137, 169

The way in which competency is assessed around the world is changing with
the uptake of the Entrustment concept. This is described in Section 1.2.1. In
line with this model of entrustment, it could be reasonable to infer that a
trainee who is trusted to perform a procedure independently (whether in an
ad hoc or more formal decision making process) has been deemed

competent, by their trainer.

Whilst data recorded relating to operative experience in surgical training has
previously been reported, it has only been used to provide evidence solely
related to attainment of procedural numbers.?” 105108 |ncreasing trainee
procedural competency is likely to be directly related to trainees being trusted
to perform procedures with decreasing supervision. However, this has not

been shown empirically. It may be possible to use existing, routinely collected
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operative experience data to observe and quantify this relationship. Assessing
the types of procedures undertaken over time may also add evidence that a
trainee is progressing to more complex operating. Assessment of operative
experience data, with analysis of trainee progression through the supervision
scale, alongside formal competency assessments for procedures, could
demonstrate evidence of increasing trainer entrustment and the ability of a
trainee to work with increasing autonomy performing more complex

procedures.

6.1.1 Aims

The aim of this study was to determine how many operations (both in total
and for General Surgery index procedures (IP), see Section 1.4.4.5.2) trainees
undertake in General Surgery training and how the supervision of these
changes over the course of training. A secondary aim was to assess whether
routinely collected surgical training data from the UK could be used to provide
additional evidence for the competency progression of an entire cohort of
trainees with a reflection of entrustment decisions through the course of a

training scheme.
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Section 6.2 Methods

6.2.1 Data sources
This study used routinely collected data from the ISCP (Section 1.5.1) and the
JCST SIMS database (Section 1.5.2) the JCIE database (Section 1.5.4) and the

elLogbook database (Section 1.5.3).

Data from all databases were extracted by the relevant data managers. The
data was then linked using the unique identifier (GMC) number and
anonymised by the ISCP data manager. All subsequent data management and

analysis was performed using Stata 14 (Statacorp, Texas 77845 USA).

6.2.2 Study population and timeline

The cohort for this study was the Completed Training cohort described in

Section 3.3.6. Trainees from the In Training cohort were excluded.

Trainees who did not have complete stage of training dates (start and end
date for each level of training) were excluded. Any periods of training
recorded as OOP which do not count towards training (any OOP period other
than OOPT) were excluded from the study period in accordance with the Gold

Guide for Postgraduate Specialty Training.®

The special interests of endocrine, General Surgery and transplant were
combined to prevent reporting of five or fewer trainees. Oesophago-gastric
(OG) interest and hepatopancreaticobiliary (HPB) special interests were
combined with those declaring Upper Gastrointestinal (UGI) surgery and

reported as a single group of UGI special interest trainees.
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6.2.3 Operative experience analysis
Any procedures recorded in the eLogbook which do not count towards total
operative numbers required for completion of training in the JCST guidance

were excluded from the study (e.g. flexible sigmoidoscopy).’

Supervision levels were coded to reflect the supervision levels described by
JCST (Assisting (A); Supervised, Trainer Scrubbed (STS); Supervised, Trainer
Unscrubbed (STU); Performed (P); Training a more junior trainee (T)).53
(Section 1.4.4.5.2) Any procedures coded as observed were excluded.
Procedures coded as “Teaching a more junior trainee” were included under
the supervision level “Performed” for the purposes of counting procedures
undertaken unsupervised. Any operations recorded in the trainee’s eLogbook
undertaken outside of the study period or whilst the trainee was on an OOP
period not contributing towards training were excluded. Any procedures

recorded as undertaken in the private sector were excluded.

6.2.3.1 Total operative experience

Total operative experience was calculated for each trainee, including

procedures recorded as assisting.’

6.2.3.2 Index procedure experience

Index procedure experience was calculated in accordance with the algorithms
used to calculate IP summary data for the purposes of ARCP. Variation in
number and type of IP undertaken by gender, region and stage of training
were assessed. Variation in supervision level recorded by stage of training for

each IP was assessed.
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6.2.4 Procedural Competency Assessment outcomes

Trainee PBA outcomes were assessed and the trainee’s stage of training was
determined corresponding to the date of their first recorded Level 4 PBA. The
proportion of trainees awarded their first Level 4 PBA was calculated for each
stage of training. It was not possible to include Emergency Laparotomy due to

the heterogeneity of procedures included within this umbrella term.

6.2.5 Analysis

Basic demographics were calculated for the included trainees and quantified
using summary statistics. Variation by gender, region, special interest and
supervision level were assessed using simple summary statistics and
appropriate parametric and non-parametric tests (T-test and Chi-Squared).
Kruskal-Wallis test was used to test for variance in index procedures between
special interests (non-normally distributed data). Statistical significance was

taken at p<0.05.
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Section 6.3 Results

6.3.1 Cohort demographics
Of the trainees in the dataset, 360 trainees had completed training. A further
49 trainees were excluded from the analysis as they did not have complete

stage of training dates leaving a total of 311 trainees included in the study.

Of the 311 trainees included in the study, 243 trainees (78.1%) were male and
68 trainees (21.9%) were female. The median age at start of training was 30.7
years (IQR 29.3-32.9 years). The total time in training (excluding OOP periods
not counted towards training) was a median 6.0 years (IQR 6.0- 6.5 years).
Colorectal surgery was the most commonly declared special interest (40.5% of

the cohort, n=126). (Table 26)
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Table 26 Demographics of study cohort (n=311)

Demographics of included trainees (n=311)

Age at start of training, median 30.7 (29.3-
(1QR) 32.9)
Gender n (%) Males 243 (78.1)
Females 68 (21.9)
Time in Training (adjusted)
median years (IQR) 6.0 (6.0-6.5)
Colorectal 126 (40.5)
Upper
Gastrointestinal 76 (24.4)
Special interest Breast 45 (14.5)
n (%) Vascular 43 (13.8)
General/
Transplant/
Endocrine 21 (6.8)
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6.3.2 Total operative experience

The mean total operative experience for the cohort was 2060 (standard
deviation (SD) = 535) procedures at completion of training. There was no
significant difference in the mean total operations undertaken between
genders (p=0.29). Of the total operations recorded per trainee, a mean 493
(SD 212) operations were recorded as Assisted, 602 (SD182) as Supervised,
Trainer Scrubbed, 198 (SD 153) as Supervised, Trainer Unscrubbed and 768
(SD 282) as Performed or Training a more junior trainee. There was no
significant difference observed between genders in the total numbers of

operations recorded at each supervision level.

Variation in total operative experience between special interest groups was
seen with a range of means between 1865 (SD 619) procedures in the vascular
trainee group and 2143 (SD 545) procedures in the colorectal trainee group

(p=0.035).

6.3.3 Index procedure experience

Trainees completing training had undertaken a mean of 148
appendicectomies (SD 56), 117 inguinal hernia repairs (SD 44), 175
cholecystectomies (SD 90), 82 segmental colectomies (SD 48), 14 Hartmann’s

procedures (SD 8) and 114 emergency laparotomies (SD 42).

Wide variation was found between special interest groups for all index

procedures undertaken (p <0.0001 across all index procedures). (Figure 11)
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Figure 11 Variation in the mean number of non-assisting index procedures at completion of training by special interest
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Analysis of variance showed that the association between special interest and
number of segmental colectomies undertaken was statistically significant with
colorectal trainees undertaking a median 124 segmental colectomies (IQR
103-147) compared with a median 36 segmental colectomies (IQR 28- 49)
undertaken by vascular trainees (p <0.0001). Upper Gl trainees undertook the
most cholecystectomies with a median 268 procedures (IQR 214- 310)
compared with a median 103 cholecystectomies (IQR 65- 119) undertaken by
vascular trainees (p <0.0001). Breast special interest trainees undertook the
fewest emergency laparotomies (median 86 (IQR 67-102)) compared with
colorectal trainees who undertook a median 120 (IQR 100- 144) emergency

laparotomies (p <0.0001).

6.3.4 Changing volume of index procedures through training

Variation in the type of index procedures undertaken by training stage was

seen.(Table 27)
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Table 27 Mean number of index procedures (non-assisting codes) undertaken per trainee (n=311) by training year

Mean procedures per trainee (SD)
Training Year | Appendicectomy | Inguinal hernia | Cholecystectomy | Colectomy | Emergency laparotomy

1 24 (15) 19 (14) 17 (18) 6 (6) 13 (9)

2 25 (15) 19 (14) 23 (18) 9 (8) 16 (10)
3 26 (15) 18 (13) 25 (21) 9 (8) 18 (12)
4 24 (15) 15 (14) 26 (24) 11 (10) 21 (13)
5 23 (19) 12 (13) 22 (26) 12 (16) 23 (16)
6 19 (16) 10 (10) 20 (28) 13 (14) 23 (16)

Total $ 148 (56) 117 (44) 175 (90) 82 (48) 114 (42)

S Total across the 6 years of training.
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The most commonly undertaken IP as primary surgeon (non-assisting
supervision codes) during the first year of training was appendicectomy with a
mean 24 procedures recorded per trainee. The mean number of non-assisting
appendicectomies recorded at each stage of special training remained
relatively static reflecting the service provision of emergency General Surgery
training in the UK. The mean number of non-assisting inguinal hernia
procedures recorded decreased from 19 during the first year of training to 10
during the final year of training indicating the simpler caseload of early

specialty training.

In contrast, the number of more complex IPs increased in throughout the
course of training. The mean number of non-assisting emergency
laparotomies undertaken rose throughout training from a mean of 13
procedures recorded during the first year of training to 23 procedures
recorded during the final year of training. The mean number of colectomies
undertaken as primary surgeon increased from six during the first year of

training to 13 during the final year of training.

6.3.5 Changing supervision of index procedures through training

The changing supervision levels recorded for each index procedure are shown

in Figure 12, Figure 13, Figure 14, Figure 15, Figure 16 and Figure 17.
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Changing supervision levels of emergency laparotomies (n=48532)
undertaken by general surgery trainees in the UK (n=311)

100
90
804
70
60
50+
40
304

Percentage of procedures

204
10

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=7335 n=7724 n=8043 n=8448 n=8680 n=8302

_ Training Junior Colleague _ Performed
_ Supervised, Trainer Unscrubbed _ Supervised, Trainer Scrubbed
Assisting

Figure 12 Changing supervision levels of emergency laparotomies (n=48532) undertaken by General Surgery trainees in the UK (n=311)
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Changing supervision level of appendicectomies (n=45891)
undertaken by general surgery trainees (n=311)

Percentage of proceduras

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=8028 n=8344 n=8455 n=7751 n=7301 n=G122

_ Training Jumor Colleague _ Performed
_ Supervised, Trainer Unscrubbad _ Supervised, Trainer Scrubbed

Assisting

Figure 13 Changing supervision level of appendicectomies (n=45991) undertaken by General Surgery trainees (n=311)
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Changing supervision levels of cholecystectomies (n= 56455 total)
undertaken by general surgery trainees in the UK (n= 311)

Percentage of proceduras

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=9415 n=10641 n=10841 n=10165 n=8105 n=7319

_ Traiming Jurmor Collzague _ Performed

B supcrvised, Trainer Unscrubbed [ Supervised, Trainer Scrubbed
Assisling

Figure 14 Changing supervision levels of cholecystectomies (n=56455) undertaken by General Surgery trainees in the UK (n=311)
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Changing supervision levels of segmental colectomies (n= 26086)
undertaken by general surgery trainees in the UK (n=311)

100

Percentage of procedures

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=3448 n=4276 n=4414 n=4500 n=4792 n=4656

B r:ining Junior Colleague B c:romed

B supervised, Trainer Unscruobed [ Supervised. Trainer Scrubbed
Assisting

Figure 15 Changing supervision levels of segmental colectomies (n=26086) undertaken by General Surgery trainees in the UK (n=311)
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Changing supervision levels of Hartmann's procedure (n=6309)
undertaken by general surgery trainees in the UK (n=311)

Percentage of proceduras

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=984 n=1110 n=1058 n=1089 n=1055 n=1022

_ Traiming Jurmor Collzague _ Performed
B soocrvised, Trainer Unscrubbed [  Svpervised, Trainer Scrubbed
Assisling

Figure 16 Changing supervision levels of Hartmann's procedure (n=6309) undertaken by General Surgery trainees in the UK (n=311)

207



Changing supervision levels of inguinal hernia repairs (n= 37018)
undertaken by general surgery trainees in the UK (n=311)

Percentage of proceduras

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
n=8484 n=8059 n=7085 n=5782 n=4198 n=3408

_ Traiming Jurmor Collzague _ Performed

B supcrvised, Trainer Unscrubbed [ Supervised, Trainer Scrubbed
Assisling

Figure 17 Changing supervision levels of inguinal hernia repairs (n=37016) undertaken by General Surgery trainees in the UK (n=311)
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The proportion of index procedures recorded as unsupervised (Performed or
Teaching a more junior colleague supervision codes) increased for all
procedures as trainees progressed through training with a corresponding
decrease in the number of procedures recorded as assisting. There was a
difference in the pattern of change seen between the different index

procedures.

Of the appendicectomies recorded during the first year of training, 78.0%
were recorded as unsupervised indicating a degree of competency obtained in
appendicectomy prior to commencing specialty training. The proportion of
appendicectomies recorded as undertaken unsupervised increased to 91.2%
during the final year of specialty training with 29.5% recorded as Teaching a
more junior trainee. Of the cholecystectomies recorded during the first year
of training, 11.9% were recorded as unsupervised, increasing to 47.2% during

the final year of training (7.8% Teaching a more junior trainee).

Of the more typically complex operative procedures, a smaller proportion of
procedures recorded as unsupervised was observed. During the first year of
training, only 5.6% of segmental colectomies were recorded as unsupervised
whilst the proportion of segmental colectomies recorded as unsupervised
rose to 17.4% (14.1% Performed, 3.3% Teaching) during the final year of

training.

Similarly, the proportion of emergency laparotomies recorded as
unsupervised during the first year of training was 17.7% with an increase to
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40.6% during the final year of training. For both segmental colectomy and
emergency laparotomy, the proportion of procedures recorded as supervised
training (Supervised, Trainer Scrubbed or Supervised, Trainer Unscrubbed)
during the final year of training were high at 66.1% and 46.0% respectively,

reflecting ongoing supervised training of trainees at a senior level.

6.3.6 Procedural Competency Assessment

The proportion of trainees awarded a Level 4 PBA by completion of training
was 85.5% for appendicectomy, 79.7% for colectomy, 89.7% for inguinal
hernia and 91.3% of trainees for cholecystectomy. Low numbers of trainees
recorded a Level 4 PBA in the early years of specialty training for more
complex procedures (9.0% and 18.3% of trainees completing the second year
of training for segmental colectomy and cholecystectomy respectively) with a
trend towards obtaining Level 4 PBAs later in training (p <0.05). More trainees
were awarded Level 4 PBAs in early years of training for less complex
procedures (36.3% and 40.2% of trainees completing the second year of
training for appendicectomy and inguinal hernia repair respectively) with no
significant trend seen for award of Level 4 PBA by training stage (p=0.15

appendicectomy; p=0.24 inguinal hernia). (Table 28)
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Table 28 Number of trainees (total n=311) awarded a L4 Procedure Based Assessment (PBA) in General Surgery Index Procedures by training year

Trainees achieving Level 4 PBA"
Training | Appendicectomy Inguinal hernia | Cholecystectomy | Segmental colectomy
Year
1 48 (15.4%) 43 (13.8%) 10 (3.2%) 7(2.3%)
2 113 (36.3%) 125 (40.2%) 57 (18.3%) 28 (9.0%)
3 170 (54.7%) 193 (62.1%) 116 (37.3%) 67 (19.6%)
4 214 (68.8%) 232 (74.6%) 190 (61.1%) 128 (41.2%)
5 245 (78.8%) 261 (83.9%) 251 (80.7%) 205 (65.9%)
6 266 (85.5%) 279 (89.7%) 284 (91.3%) 248 (79.7%)
P value | 0.15 0.24 <0.05 <0.05
for
trend

ACumulative total throughout years of training
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Section 6.4 Discussion

6.4.1 Main findings

Using data relating to the entire course of training for all trainees in the UK
this study has been able to map changing operative experience in a new way
to provide empirical evidence of changing autonomy in surgical training. This
study has described a change in types of procedure undertaken through the
course of surgical training, evidencing progression from more simple
procedures at the start of training to complex procedures by the completion
of training. This study has demonstrated that as trainee seniority increases,
the level of supervision of their operating decreases but that this trend differs
between types of procedure, according to complexity. By using data from a
formal assessment tool (PBA) this study has also described an increasing
proportion of trainees achieving a competency standard in differing index
procedures through the course of training. By using routinely collected
national surgical training data in this way, this study has been able to
demonstrate evidence of changing entrustment decisions through the course

of an entire training programme for a national cohort of trainees.

6.4.2 Strengths and limitations

Previous studies of operative experience in General Surgery were limited to
describing total operative numbers alone with several studies only using
select groups of trainees, single region data or logbook consolidation sheets
rather than centrally held, national data.'® 2% 9297 This study is strengthened

by its use of centrally held data from a national training scheme for an entire

212



cohort of trainees. Use of complete training records, validated in real time by
both trainees and trainers, along with annual review of individual trainee
data, adds to the reliability of the data used. Careful data management to
accurately calculate total index procedures, exclusion of procedures which do
not count towards total operative experience and taking account of accurate
training timelines all increase the reliability of data presented in this study.
Inaccuracies in the degree of case supervision recorded by trainees may limit
the reflection of independent practice in this study. However, clear definitions
of supervision levels are published by the JCST and to overstate involvement
in a case would be considered a probity issue with clear, negative
consequences.®® Furthermore, trainee logbooks are reviewed regularly
throughout training placements by supervisors and at annual training reviews,
adding a degree of validation to the data. A limitation of the study is
acknowledged in the understanding that supervised vs unsupervised
operating does not necessarily reflect a trainee’s capability to perform a
procedure but may merely reflect who was present in theatre. The limited
availability of an assistant who is not the trainee’s supervising trainer will
inevitably impact on the supervision of cases, necessitating a supervision
coding of Supervised, Trainer Scrubbed or Supervised, Trainer Unscrubbed
rather than entirely unsupervised operating. Furthermore, explicit
entrustment decisions taken by trainers for the purposes of summative
competency assessment are more formal than the daily ad-hoc supervision
decisions made by supervising trainers, which have many other influences

including time of day, staff availability and urgency of the procedure. Whilst
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this limits the conclusions that can be drawn regarding entrustment decisions
in UK practice from logbook data alone, this study has demonstrated the
changing autonomy of trainees through training, reflecting increasing trust to

perform procedures unsupervised.

The apparent anomalies of the small numbers of early specialty trainees
recording complex procedures unsupervised (5.6% of colectomies recorded as
unsupervised) and achieving competency assessments for independent
practice (2.3% of trainees awarded a Level 4 PBA outcome) by completion of
the first year of specialty training is acknowledged. This is explained by the
varying operative experience and competency of trainees commencing
specialty training in the UK. Some trainees, with completion of overseas
training prior to entering UK General Surgery specialty training, are already
technically proficient in a wide range of procedures. Some UK trainees may
have completed further training or service provision years prior to specialty
training and are experienced technically. It is likely that such trainees are
allowed to undertake more complex procedures sooner, reflected in the small
proportion of Year One and Year Two trainees undertaking colectomies (5.6%
in Year One) or emergency laparotomies unsupervised (17.1% in Year One)
and achieving Level 4 PBAs (2.3% in Year One and 9% in Year Two for
colectomy). The use of the PBA data in this study, demonstrates that a
proportion of trainees are judged to be competent to perform more complex
procedures, even at early stages of training. The pattern of award of Level 4

procedural competency assessment relates to the changing supervision of
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index procedures, adding evidence to the supposition that procedural

autonomy decisions appear to mirror entrustment decisions in the UK.

6.4.3 Other literature

Wagner et al recently published a study of the use of EPAs in the assessment
of operative capabilities, together with the perceived and actual autonomy, of
General Surgery residents in a single USA centre.”® In keeping with the
findings of decreased supervision through training in this study, the authors
reported that perceived autonomy was greater in senior trainees than more
junior trainees.”® The authors reported that approximately 40% of faculty
members said that trainees were not independently capable of performing
inguinal hernia repair at any stage of training. Comparatively fewer trainees
(less than 20%) reported not being trusted to perform inguinal hernia repairs
independently.>® In contrast, this study demonstrates that 56.5% of inguinal
hernia repairs undertaken by final year trainees in the UK were performed
unsupervised and 89.7% of final year trainees had been awarded a Level 4
PBA for inguinal hernia repair. The difference perhaps reflects the extended

training duration in the UK and thus increased autonomy of trainees.

This study relates to the work of George et al with regard to trainee autonomy
in General Surgery training. George et al undertook a study of 536 General
Surgery trainees from a selection of US training programmes in 2015/16 and
assessed trainee readiness for independent practice using a competency
assessment tool and compared this with a judgement of trainee autonomy.*®

The authors described increasing autonomy and performance assessment
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results through training. However, only a small proportion of final year
trainees demonstrated near independence. They concluded that US General
Surgery trainees are not ready to independently practice even common core
procedures (appendicectomy, inguinal hernia repair and cholecystectomy) at
completion of training. Comparisons between US and UK General Surgery
operative competency standards are limited by the notably different
durations of training programmes. However, trainees completing both
training schemes are free to practice independently with 20% of US General
Surgery residents entering directly into independent practice at completion of
training.1’? Eighty percent of US General Surgery residents undertake a period
of post-residency fellowship training,’° and 77% of General Surgery trainees
in the UK'3° also pursue additional clinical fellowship periods in addition to
standard UK training. This suggests that the majority of trainees in both
countries feel the need to extend their clinical training prior to independent
practice, whether for additional operative experience or other reasons such as

further development of specialty interest or niche skill training.

Whilst comparison of outcomes between different General Surgery training
schemes are limited by the variation in training curricula and cultures, the use
of routinely collected data as described in this study could be applied
internationally to training schemes which electronically record operative
experience data. This study demonstrates a new and alternative way of using
operative experience data beyond simple counting to add further evidence to

competency attainment through the course of training.
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6.4.4 Conclusion

The changing autonomy of trainees through the course of an entire training
scheme for a national cohort, alongside formal summative competency
assessments, may provide evidence of changing entrustment decisions made
by trainers for different key procedures. Such methods could be used by other
countries utilising electronic logbooks to further understanding of

competency acquisition in surgical training.
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Chapter 7 Conclusions from this thesis

Prior to the work presented in this thesis, little was known about the
outcomes of the General Surgery specialty training programme in the UK. |
have described the published data relating to operative experience in General
Surgery training globally and in doing so have provided context for the UK
training programme.3” The variation in operative experience at completion of
training is marked but simply describing operative experience fails to establish
how much operating is required for competency or how this should be
assessed. The relationship between operative experience and competency

was the focus of the rest of the work undertaken in this doctoral study.

In order to understand outcomes in General Surgery training, it was important
to clarify the time taken to train in the specialty of General Surgery in the UK
and how that is changing. It was anecdotally felt that trainees previously
completed early years surgical training prior to undertaking research and then
applied for specialty surgical training, with a shift in recent years to moving
straight into specialty training and then taking time OOP. The work presented
in Chapter 4 provides a basis for this anecdotal evidence being correct and
demonstrates that increasing proportions of trainees are choosing to take
time out of specialty training to pursue other activities such as research and
parental leave.'”! There is marked regional variation in those undertaking
OOPR. This might be of interest to trainees applying to General Surgery

specialty training and considering the likely future opportunities available to
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them. Reasons for regional variation are unclear but are likely multi-factorial
with openness of TPDs to approving OOP requests, regional academic
Consultant drivers for research and the presence of collaborative research
groups increasing interest in research all playing a part.?> 14 The increasing
time taken to complete specialty training is an important consideration for
both those responsible for local workforce planning and those managing the

predicted future Consultant workforce needs.”?

In Chapter 5, | have explored the association between operative experience
and PBA outcomes. | have been able to undertake a more comprehensive
analysis of this association than has previously been reported by using a
national cohort of trainees and evaluating general surgery index procedures
individually. The Beard et al study evaluating the construct validity of the PBA
was limited by trial data from a single region and multiple specialties and
procedures analysed as one.'® | have demonstrated that there is a good
correlation between increasing operative experience and PBA outcomes but
that this is a stronger association for more complex procedures than in simple
procedures. The data presented in this study could reflect differences in the
way trainees use PBA depending on the complexity of the procedure. The
presence of curricula targets can lead to attitudes of “tick-box” form
completion and it may be that this is the case for the more simple procedures
where strength of association between experience and PBA outcomes was

weaker.160-162
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This study has identified that the PBA as a lone measure of competency is
limited, particularly in simple procedures. This study found no statistical
evidence of increasing proportions of trainees achieving L4 competency
through the course of training in appendicectomy and inguinal hernia repair.
Therefore, it would appear that the PBA has limited validity in such
procedures and methods of evaluating competency in these procedures
should be reconsidered. However, the strong association between operative
experience and PBA outcomes with trends for increasing competency
acquisition through training in both cholecystectomy and colectomy add
weight to the body of evidence for validity of the PBA in these more complex

procedures.

A common criticism of the competency-based medical education system is the
reductive nature of WBAs and that this can lead to trivialisation of
assessments.3% 162 The move away from individual “building block”
assessments of trainees to broader of units of work (Entrustable Professional
Activities) is well described in contemporary medical education texts.33 34 0
The concept of entrustment had not previously been demonstrated within UK
training data. The work undertaken in Chapter 6 evaluates the use of routinely
collected operation supervision data to establish the changing autonomy of
General Surgery trainees during surgical training. In doing so, | have been able
to demonstrate the increasing autonomy of trainees through the course of
training and the variation between General Surgery index procedures. PBA
data is only recorded sporadically with trainees able to determine when to

undertake assessments, which inevitably brings bias into any conclusions
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drawn relating to operative experience at the point of award of competency.
Furthermore, the exclusion of procedures undertaken prior to specialty
training and during OOP periods biases any conclusions about the number of
procedures required to obtain competency with the results presented here
likely underestimating the number of procedures required for Level 4
competency. However, the exclusion of both operative experience and
assessment data from these time-periods is consistent with UK curriculum
requirements thus increasing the relevance of results to the current training

system.

Operation supervision data is recorded on every occasion a trainee
undertakes a procedure. Therefore, evaluating the changing supervision of
trainees could provide a clearer view of the changing competency, using the
proxy of autonomy. However, there are clear limitations to the use of
supervision data including recording bias with trainees either over or
understating their involvement and influential factors on supervision such as
staff availability, time of day, trainer unfamiliarity with a trainee and trainer
attitudes towards risk. | have demonstrated difference in the supervision of
trainees and award of competency assessments, particularly for simpler
procedures such as appendicectomy. | have demonstrated that 78.0% of
appendicectomies undertaken in the first year of specialty training were
undertaken unsupervised. However, only 15.4% of trainees in the first year of
specialty training had been awarded a Level 4 PBA. This mismatch between
autonomy and competency assessment is notable and raises questions about

both the supervision of trainees in theatre and the use of competency
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assessments for simple procedures. Is it appropriate that trainees undertake
procedures unsupervised prior to documented evidence of trainer assessment
of competency? Are the expert, trainer opinions that form entrustment
decisions on an ad hoc basis in the theatres a more reliable assessment of
trainee competency? The ongoing supervision of trainees undertaking
complex procedures, even in the final year of training, is an important
observation in this work. Reasons for Consultant supervision of senior trainees
might include the absence of another available assistant or the appropriate
commitment to ongoing refinement of surgical skill during senior training.
Quality improvement projects such as the National Emergency Laparotomy
Audit drive increasing Consultant surgeon presence in high-risk surgical cases
could also be contributing to the observed proportion of supervised
Emergency Laparotomy procedures amongst even senior trainees.1’3 174
However, the demonstration of unsupervised operative experience in the
newly qualified Consultant provides further support for notion of the ongoing

preceptorship and support for newly- qualified Consultants.

7.1.1 Final conclusion

| have studied three measures that can be used to evaluate surgical trainee

competency:

1. Numerical operative experience

2. Workplace- based assessments of technical skill

3. Autonomy of trainees in the operating theatre
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| have provided evidence for all three measures and shown that each has a
value in understanding trainee competency. | have begun to establish how
these three measures work together and how they might be used in the
future to establish trainee competency. The fourth, and important, method of
trainee competency assessment is the subjective view of the expert, i.e. the
supervising Consultant. It seems entirely appropriate that no single measure is
used alone and rather operative experience, competency assessments,
autonomy and Consultant opinion contribute towards a body of evidence that

is evaluated to understand trainee competency.

The new knowledge and insights into UK general surgery training that | have
presented in this thesis should be disseminated and presented to various
stakeholder groups including those responsible for national surgical training,
surgical trainers, trainees and patient and public representatives. These
groups should give their perspectives on the results | have presented in order
to determine different views on the setting of thresholds for operative

experience and the use of competency assessments in surgical training.

The finding of the apparent limited value of PBA in assessing competency of
simple procedures in specialty surgical training should be considered with
review of possible alternative measures such as the use of autonomy data to
better evidence competency acquisition. It is my view that a combined
measure that includes autonomy evaluation would be a more accurate
reflection of trainee competency, particularly for simple procedures such as

appendicectomy and elective inguinal hernia repair.

223



The results presented in this thesis should be examined with respect to the
future setting of general surgery index procedure indicative numbers with the
numerical thresholds for competency in more complex procedures possibly
increased and the thresholds for competency in simpler procedures either
decreased or removed from the curriculum. Whilst the use of median number
of procedures to attainment of Level 4 PBA is relatively crude, it does at least
present a measure related to a standardised competency assessment as
opposed to the current indicative numbers. As stated earlier in the thesis, the
number of procedures to Level 4 PBA should be interpreted with caution
given the exclusion of non-standard training time operating, potential for
assessor bias and influence of timing of current requirements on the cohort

studied.

Trainers using the PBA should all be trained to use the PBA as part of the
professionalization of the surgical trainer role. This may increase both the
educational value of the PBA as a formative feedback tool but also increase

the reliability of competency judgements made using PBA.

Future work resulting from this thesis could include investigating the use of
PBA and supervision level to create a combined measure of competency.
Further statistical analysis assessing the relationship of a combined
competency measure with operative experience could be developed to
estimate predicted probabilities of competency over a range of operative
experience thresholds. Evaluation of the operative experience, supervision

and competency assessments of trainees undertaking Core Surgical Training
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programmes would add further understanding to competency acquisition in
appendicectomy and inguinal hernia repair. Further studies investigating the
effect of time out of training on PBA outcomes and supervision of trainees
could help inform the development of a supported programme of training for
those trainees returning to work after a period of OOP. Ultimately, the results,
both in this thesis and from potential future work arising, could be used to

improve the ways in which future surgeons are trained and assessed.
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Appendices

Appendix 1: ISCP Data Fields and Tables

Trainee tables

Relationship - Training History and Validation History

This table can be used for a number of different pieces of data. It can be used
for recording a training level, an appointment type, deanery, placement or a

PBA.
Relationship id : Identifier relating to this data table.
User unique identifier: |dentifier of the user inputting the date into this table.

User type : The type of user inputting data into this table: trainee, validator,

rater, AES, CS or TPD.

Record unique id: ID for section which might be used as key to other tables. le.

If relates to a PBA, then this will be the PBA id. Required for linking.

Section: Training level, Appointment type, Deanery or PBA or Placement- the

type of information this table contains.

Relationship start date: Start date for section. If this section relates to a

placement, this will be the start date of the placement.

Relationship end date: End date for section. If this section relates to a

placement, this will be the end date of the placement.

Placement
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Placement unique identifier : Identifier for this data table relating to a

particular placement.

Placement start date: Start date of the placement

Placement end date : End date of the placement

Specialty code : Code for the specialty of the placement

Organisation unique identifier: 1dentifier for the hospital in which the

placement is taking place.

Trainee Details

This data is inputted by the JCST from the SIMS database.

Trainee id: Unique identifier for the trainee

Trainee contact number: SIMS trainee unique ID- the ID that is in the SIMS

database.

Trainee name: Trainee full name

Trainee specialty: Specialty of the trainee (i.e. General Surgery; orthopaedics;

ENT etc)

Trainee sub-specialty: Surgical sub-specialty declaration. This should not be

relevant as does not

Training level id: Trainee level. SIMS gets the information from ISCP on level.

Start date in training: Date that trainee started in training with an NTN.
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Certification type id and Certification type: Identifier for the type of certificate
that the trainee has; CCT, cesar cp or CCST. A CCT is where all training has
been in prospectively approved posts and the commonest certification type

for UK trainees.

Certification expected date: Date that trainee is expected to gain CCT.

Calman or Irish: Whether the trainee is an Irish trainee or a pre-ISCP

curriculum trainee.

Organisation unique id: |dentifier for the deanery that the trainee is registered

to.

Parent deanery name: Deanery name that the trainee is registered to.

Surgical programme id: Specialty programme identifier. Some deaneries have

more than one surgical training programme within them.

CV received : Date when the JCST received a CV from the trainee

Armed forces: Binary indicator of whether the trainee is a military trainee. 1=

military, O=not

Status in training: Training status in relation to CCT. The options are: In
training, awaiting documentation for certification, pending SAC

recommendation, recommendation for certification.

Status date change: Date that the trainee status in training last changed. This

relates to the date that the form was changed, not the actual date of change.

GMC number: The trainee’s registered GMC number
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IMC number: Irish Medical Council number.

GDC number: General Dental Council number.

National training number: National training number identifier.

Trainee surname: Name of trainee

Trainee forenames: Name of trainee

Trainee preferred forename: Name of trainee

Trainee initials: Initials of trainee

Trainee date of birth: Trainee date of birth

Status in training lookup id: This is required for extracting the status in
training information. CS requires this but is not needed for the dataset for

analysis.

Specialty lookup id: Surgical specialty unique identifier. Refers to General

Surgery/ orthopaedics etc.

Sub-specialty lookup id: Sub-specialty identifier.

Enrolment with JCST date: Date of enrolment with the JCST. This does not
relate to start date in training- it is when the trainee gets around to
registering the with JCST. Core trainees enrol with the JCST, higher trainees

enrol with the SAC.

Enrolment with surgical specialty date: Date of enrolment with the surgical
specialty association committee (SAC). No relation to a start of training date-

just when the trainee enrols with the SAC.
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Notes: Free text notes made by JCST Administrator regarding changes in

training (Certification, ARCPs, other)
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PBA tables

PBA type

PBA unique id: |dentifier for this type of PBA

PBA title: Name of the PBA e.g. “hernia repair: inguinal”- corresponds to the

above identifier.

Specialty value: Specialty for which the PBA was created. 1-10 for the

specialties.

PBA last update date: Date that the form structure was last updated. Form

administration rather than relating to an individual’s assessment.

PBA status: Status in database. L - if Live in Website, D - deleted, H —
Historicised (A PBA would be historicised if replaced by a different version.

Questions may have been changed.)

Create date: Database administration relating to the form type.

Assessment PBA

Assessment pba unique identifier: Each separate PBA done by a trainee is

given an ID. This is that identifier.

PBA unique identifier: |dentifier for the PBA form. Links to the above “PBA

type” table.

Date of the event: Date the procedure took place that this PBA refers to.

Data recorded in the relationship table: Assessor name/ email and GMC

number. All discontinued in 2011.

231



If rater has received training for this type of assessment: Binary indicator
variable for the type of training that the assessor has received. This column

relates to the assessor ticking the box “No training”. 1= ticked, O=blank

If rater has received training for this type of assessment: Binary indicator
variable for the type of training that the assessor has received. This column

relates to the assessor ticking the box “Read guidelines”. 1= ticked, O=blank

If rater has received training for this type of assessment: Binary indicator
variable for the type of training that the assessor has received. This column
relates to the assessor ticking the box “Web-based or CD training”. 1= ticked,

O=blank

If rater has received training for this type of assessment: Binary indicator
variable for the type of training that the assessor has received. This column
relates to the assessor ticking the box “Face to face training”. 1= ticked,

O=blank

Hospital in which the event took place: The hospital identifier for where the

assessment took place.

Operation more difficult than usual? Indicator for whether the trainee rated

the operation as more difficult than average. 1= ticked, O=blank

If Operation is more difficult than normal than reasons are stated in this field:
Free text explaining why the operation was judged to be more difficult than

usual.

Performance level (from level O to 4): Overall performance level of the PBA
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Trainee comments about the assessment: Free text comments relating to the

assessment written by the trainee

Rater comments about the assessment: Free text comments about the

assessment written by the assessor

Indicate if performed in a simulated environment: Binary indicator of whether

the PBA relates to simulation. 1= simulated. 0= not.

Version of the assessment form: Some PBAs have been rewritten and have

different versions.

Ocap pba unique identifier: Only required for orthopaedic PBAs which were

linked to OCAP.

PBA complexity id: Some PBAs have a complexity type. This does not relate to

any of the General Surgery PBAs.

PBA subtype id: Some PBAs have a subtype. This does not relate to any of the

General Surgery PBAs.

Satisfaction rating about the method of assessment: Trainee satisfaction with

the method of assessment

Satisfaction rating about the method of assessment: Assessor satisfaction with

the method of assessment

Time taken for assessment: The amount of time that the procedure took

Time taken for feedback: The amount of time taken for giving feedback
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Status of assessment in database: This is the status of the form in the
database. Form submitted/ form validated/ deleted. We will only require

validated PBAs.

Date when form started and saved: Date when the PBA was initially started.

User id of user who created the form: ID of the person who created this

individual PBA assessment

Date of last update: Date of update to the form. This is NOT the validation

date.

User id of user of made the update: Identifier of the person who updated the

form.

Status of the form in the database - Visible in the website if value is "L". If
deleted, value is "X" and "H" for historicised record. Only require live

assessments.

Assessment PBA Rating

Assessment pba rating id: |dentifier for the competencies in this table.

Assessment pba id: |dentifier that links this table to the PBA Assessment table

PBA question id: The identifier for the assessments in each domain (l.Consent,

Il. Pre operation, lll. Pre operative.)

Rating: Rating of satisfactory, needs development or not seen.

Rating comment: Free text relating to each PBA binary outcome assessment

point.
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Create date: As before

Assessment PBA section comments

Assessment PBA section comments: Assessment section comments unique

identifier.

Assessment pba id: The linking identifier

PBA section id: |dentifier for the particular section

Section comment: Free text comment relating to that section

Create date: As before

PBA Sections

This relates to the design of the form rather than an assessment.

PBA section ID: |dentifier for this table

Full table below:

pba_section_id section_title

2 I. Consent

3 Il. Pre operation planning

4 lll. Pre operative preparation

5 IV. Exposure and closure

6 V. Intra operative technique: global (G) and task-specific items (T)
7 VI. Post operative management
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Type
PBA Questions

All questions for every PBA are stored here. PBA id 100 (Compression hip
screw inter fracture neck of femur) has 46 questions/competencies associated

to it. This has no outcomes- it is purely related to form design.
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ARCP tables

ARCPs

ARCP meeting id: This is a database identifier. It links the ARCP table with the

ARCP trainees table.

ARCP date: Date when the ARCP was held. Entered by deanery staff or TPD.

ARCP venue: The venue of the ARCP.

ARCP lay members: Free text that identifies the lay members attending the

ARCP.

ARCP organiser: |dentifies the user who created the ARCP in the ISCP. This is

usually the TPD or deanery administrator.

ARCP type: Binary indicator identifying whether the ARCP is an Interim (I) or
Annual (A) ARCP. Setting an outcome is not mandatory for an interim ARCP

and the form for this is different.

ARCP outcome set for trainees: When a form is created for an interim ARCP,
the user has to decide whether to create an outcome option for the ARCP or
not. Some interim ARCPs are for discussion of progress only and do not
require an outcome. This is a binary indicator of whether the will be an

outcome or not.

Create_date: This is when the form was created in the database. This is not
the same as the date of the ARCP- just the date that the administrator started

to create the forms for the ARCPs.
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Create_user: This is an identifier for the user who created the form.

Update_date: The date that the form was last updated.

Update_user: Identifier for the use who last updated the form.

Status: This is whether the record is visible on the live site or not. For
example, it may be ‘X’ if the form was deleted due to an error in creating it. ‘L’

is a live form- visible on the website and a part of the trainee’s record.

ARCP Panel

ARCP panel id: The TPD or administrator can create a panel ID for the ARCP
group and sets this for the trainee’s ARCP meeting to avoid having to input all

ARCP members repeatedly.

ARCP meeting id: Each ARCP has a unique identifier. It links every trainee seen

on that day for that panel.

ARCP panel member id: |dentifier for each of the ARCP panel members.

ARCP Chair: Binary indicator of whether a member of the panel is also Chair of

the panel.

Create date: Same as before. The date the form was created, by whom, when

it was last updated and by whom and whether the form is live or historicised.

ARCP Trainees

This table is unique to the trainee.

ARCP trainee id: This identifies the individual ARCP- there is a new ID for each

ARCP the trainee has.
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ARCP meeting id: Unique identifier for the ARCP meeting that is required

internally to link the tables.

Trainee ID: This is the trainee unique identifier that is used throughout the

individual’s ISCP data.

Global Objective id: TPDs can set Global Objectives for each trainee. This field

links to the global objectives set by the TPD using the global objective ID.

ARCP outcome: ARCP outcome given to the trainee.

ARCP changes to the panel: ARCP differences to the original panel, as detailed

in ARCP panel table, recorded in free text box.

ARCP detailed reasons: Free text describing the reasons for the ARCP

outcome.

ARCP mitigating: Free text describing any mitigating circumstances given for

the ARCP outcome.

ARCP competencies: Free text describing any competencies which need to be

developed.

ARCP actions: Free text describing any actions to be taken by the trainee.

ARCP additional training time: Free text describing any recommended

additional training time required by the trainee.

ARCP version: There are two versions of the ARCP form. Coding of which type

of ARCP documentation version this ARCP is.
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Trainee training level at ARCP: The training level of the trainee at the time of
the ARCP. This is ambiguous- some TPDs interpret this to be the current level
of the trainee or the level of the trainee that the ARCP period refers to. If an

ARCP is held after change-over date, these levels will differ.

ARCP period covered: This is the time period that the ARCP is referring to.
Period covered can be entered manually (D) or by selecting the placements (P)
to be assessed. This is a binary indicator of where the date information has

come from- manual entry or placement selection.

ARCP start date: Start date of the time period that the ARCP is referring to (if

entered manually).

ARCP end date: End date of the time period that the ARCP is referring to (if

entered manually).

Expected Certification Date: This is the expected CCT date as entered by the
TPD/ deanery admin staff. They can update this as a result of an outcome 3-
with extension of training. This then flags up a change to the JCST and the
JCST refer to this when updating CCT dates in the SIM database. It is a way of
communicating a change in CCT date with the JCST but is not necessarily

reliable. The most reliable CCT date is the one in the Trainee Details table.

Previous revalidation date: Relating to GMC revalidation dates.

Expected revalidation date: Relating to GMC revalidation dates.

ARCP unresolved causes of concerns? Binary response to the question “Are

there any current known unresolved causes of concerns?”
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ARCP unresolved causes of concerns: Free text explaining any concerns.

Days out of training: Number of days spent out of training during the ARCP
period. The GMC require anything more than 2 weeks for
sick/paternity/maternity/compassionate/carers leave to have the trainee CCT

reviewed (not necessarily changed, but reviewed as a minimum).

Academic training: Binary indicator of whether the trainee is on an academic
programme or not. 1= academic. 0=not. This may not necessarily reflect
whether the trainee is on an academic training programme. Sometimes ticked

if the trainee is on a teaching fellow year or similar.

Training level at next rotation: Selectable level for the trainee’s training level

at next rotation.

Create_date/Create_user/Update_date/Update_user/Status: Same as before.
The date the form was created, by whom, when it was last updated and by

whom and whether the form is live or historicised.

ARCP trainee notes

This corresponds to the section where the trainee can enter their own

opinions about the ARCP.

ARCP trainee notes id: ARCP trainee notes section unique identifier.

ARCP trainee id: |dentifier for the individual ARCP.

Notes: Free text entered by the trainee in response to the ARCP process and

outcome.
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Create_date/Create_user/Update_date/Update_user/Status: As before

ARCP trainee placements

ARCP trainee placement id: Unique identifier for the placement section within

the ARCP.

ARCP trainee id: |dentifier for the individual ARCP- links the tables.

Placement id: Unique identifier of placement selected in ARCP.

Required as we will need placement data for dates if the TPD has entered data

for the ARCP using the placement method rather than manually.

Create_date/Create_user/Update_date/Update_user/Status: As before.

ARCP v1 trainee details

All the data that existed in the ARCP v1 table has been transferred into the

updated ARCP tables. Therefore, we do not require this table separately.

ARCP v1 trainees: ARCP v1 trainees details unique identifier

ARCP trainee id: Unique identifier for individual ARCP

ARCP start date: ARCP period covered from.

ARCP end date: ARCP period covered to

ARCP outcome: ARCP outcome from 1-6. NULL if not recorded.

Next revalidation date: Date of next expected ARCP

ARCP outcome: Relating to if the trainee had an outcome 7

ARCP outcome: Relating to if the trainee had an outcome 8
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ARCP outcome: Relating to if the trainee had an outcome 9

ARCP detailed reasons: Free text explaining the reasons for the ARCP outcome

given.

Training level at next rotation: The ST level of the trainee at the next rotation.

Next training stage: Start date of the trainee’s next training stage.

Next training perc: Next training %(Full time or LTFT %)

Expected Certification Date: This is the date that the trainee is expected to

achieve CCT.
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Appendix 2: ISCP Data Specification April 2016
NB. Trainees that have left General Surgery training are excluded from the
cohort. Data from these trainees to be held by Cristel along with data

detailed in Appendix 1.

Data for all General Surgery trainees registered for training with an NTN from
15t August 2007 to 315 March 2016 will be provided according to the
specification below. The data will be provided in four tables with the data

requested coming from the tables indicated from the database:
1. Trainee details/demographics

2. PBA information

3. ARCP information

4. elogbook data

Free text variables have been requested for each of the first three tables and
are indicated in the tables below and summarised in the Summary of Free
Text Variables table. These data will be held by RCS and released only if
requested by the investigators in the event they are needed. The four tables
will be linked by a one person level identifier provided by RCS including the

logbook data.
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1. Trainee Demographics

Field Name

Description

Table Source

Trainee Unique
Identifier

Identifier used in each of the data
tables to link data to trainee

Trainee Details/
SIMS

Trainee Date of
Birth

Trainee date of birth in year and
month.

Trainee Details/
SIMS

Trainee Gender

Gender descriptor of the trainee

SIMS

Trainee
Specialty

Surgical specialty of the trainee-
should all be General Surgery

Trainee Details/
SIMS

Start date in

The data that trainee was given an

Trainee Details/

training NTN SIMS
Certification The date that a trainee is expected to | Trainee
expected date | CCT Details/SIMS
Deanery Parent deanery name Trainee
Details/SIMS
Armed forces Binary indicator of whether the Trainee
trainee is a military trainee Details/SIMS

Academic Binary indicator of whether the ARCP Trainees
Training trainee is on an academic programme

or not. 1= academic. O=not. This may

not necessarily reflect whether the

trainee is on an academic training

programme. Sometimes ticked if the

trainee is on a teaching fellow year or

similar.
Status in Categorical variable of training status | Trainee
training in relation to CCT: in training/ Details/SIMS

awaiting documentation/ pending SAC

recommendation/recommendation

for certification
Placement Start and end dates for placements Relationship
dates Table
Deanery of The deanery that the placement took | Relationship
placement place in Table
Trainee level The training level of the trainee plus Relationship
and associated | associated start and end dates Table

dates
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FOR THE VAULT

Certification Identifier for the type of certificate a Trainee

type identifier trainee has: CCT/ CESA CP. Details/SIMS

Notes Free text notes made by JCST Trainee
administrator regarding changes in details/SIMS

training
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2. PBA

Field Name

Description

Table source

Trainee unique

The unique identifier for the trainee

identifier that all the PBA info relates to

PBA Title The title of the PBA e.g. inguinal PBA type
hernia/ laparotomy/
hameorrhoidectomy

Specialty value The specialty for which the PBA was | PBA type
created. Coded 1-10 for the surgical
specialties.

PBA status Status in database- live/ PBA type

deleted/historicised. We only
require live and historicised PBAs

Date of the event

The date that the procedure took
place on that this PBA refers to

Assessment PBA

Rater training for
assessment

Categorical rating for if the trainer
has received training for this type of
assessment: variable repeated for
“No/Read guideline/Web-based/CD
training/ Face to face”

Assessment PBA

Operation more
difficult than

Binary indicator of whether the
operation was difficult

Assessment PBA

usual
Performance Overall global judgement of Assessment PBA
Level performance. Rated 0-4

PBA question ID

The identifier for the assessments in
each domain (l.Consent/ Il Pre-
operative etc)

Assessment PBA
Rating

Rating

Rating of whether the trainee was
judged to be satisfactory, needs
development or not seen for each
domain.

Assessment PBA
Rating

Simulated/Not

Binary indicator of whether the PBA
was performed in a simulated
environment. 1= simulated, 0= not.

Assessment PBA

PBA complexity
ID

Identifier for the complexity type of
the PBA.

Assessment PBA
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Satisfaction
rating- Trainee

The trainee satisfaction rating with
the assessment

Assessment PBA

Satisfaction
rating- Trainer

The trainer satisfaction rating with
the assessment

Assessment PBA

Status of
assessment form
in database

Whether the form is submitted/
validated or deleted. We will only
require validated PBAs

Assessment PBA

Date when form
started and saved

The date that the user started to
complete the PBA form

Assessment PBA

Validation date of | The date that the PBA from was Relationship
the PBA validated Table
Validator user The type of user inputting the Relationship
type validation information. Table/ User
Trainee/AES/CS/TPD/Consultant table

FOR THE VAULT

Reasons for

Free text explaining why the

Assessment PBA

difficult operation was judged to be more

operation difficult than usual

Trainee PBA Free text global summary comment | Assessment PBA
Comments from the trainee

Rater PBA Free text global summary comment | Assessment PBA
Comments from the rater
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3. ARCP

Field name Description Table
source
Trainee The unique identifier for the trainee that all ARCP
unique the ARCP info relates to Trainees
identifier
Data source Whether the ARCP data is from ISCP or SIMS CSto
database create
variable
ARCP Date The date that the ARCP was held ARCP
ARCP type Binary indicator of whether ARCP is interim or | ARCP
annual.
ARCP If the form is for an interim ARCP, user can ARCP
outcome set | elect to set an outcome or not. This is a
binary indicator of whether an outcome is set
for the ARCP or not.
ARCP The ARCP outcome given to the trainee ARCP
outcome Trainees
Trainee The training level of the trainee at the time of | ARCP
Training level | the ARCP. Trainees
at ARCP
ARCP period | The time period that the ARCP is referring to. | ARCP
covered Binary indicator of where the date Trainees
information has come from- manual entry or
placement selection.
ARCP start Start date of the ARCP time period ARCP
date Trainees if
entered
manually.
Relationshi
p
(placement
) table if
placement
selection
ARCP end End date of the ARCP time period ARCP
date Trainees if
entered
manually.
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Relationshi
Y
(placement
) table if
placement
selection
ARCP Binary indicator of whether there are any ARCP
unresolved unresolved causes of concerns Trainees
causes of
concerns?
Days out of Number of days spent out of training during ARCP
training the ARCP period. The GMC require anything Trainees
more than 2 weeks for
sick/paternity/maternity/compassionate/care
rs leave to have the trainee CCT reviewed
(not necessarily changed, but reviewed as a
minimum).
Training level | Selectable level for the trainee’s training level | ARCP
at next at next rotation. Trainees
rotation
FOR THE VAULT
ARCP Free text describing the reasons for the ARCP | ARCP
detailed outcome Trainees
reasons
ARCP Free text describing any mitigating ARCP
mitigating circumstances for the ARCP outcome Trainees
ARCP Free text describing any actions to be taken ARCP
competencie | by the trainee Trainees
s
ARCP Free text describing any recommended ARCP
additional additional training time required by the Trainees
training time | trainee.
ARCP Free text explaining any concerns ARCP
unresolved Trainees
causes of
concerns
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4. elogbook data

Field Name Description Notes
Trainee Unique identifier for Cristel will remove GMC
unique matching to the ISCP numbers and replace with
identifier numbers. the linked identifiers.
YIT Year in Training- relates to Need to confirm that YIT1=
the ST level of the trainee ST1.
recorded in the eLogbook
Operation The date that the operation
Date was performed on
Operation ID Unique identifier for each
individual operation
Private Binary indicator of whether Exclude all private
operation was a private operations for purposes of
operation or NHS analysis
Patient age Continuous variable of
patient age. Extracted from
patient DoB variable in
elLogbook database.
ASA grade The American Society of
Anaesthesiologists scoring
grade for the patient
Operation The code that the operation | Codebook provided of the
Code is listed as. list of operation codes. Still
require algorithm for index
procedures.
Operation The name of the operation
Description that the code corresponds

to.

Hospital Code

The code for the hospital
that the operation was
performed in

Consultant Unique identifier for the
operation that the patient
was under the care of. “Null”
if not entered.

Supervision Supervision code for the

operation
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Supervision The text that corresponds to
Text the supervision code.
CEPOD The CEPOD (Confidential

Enquiry Into Perioperative
Deaths) code for the urgency
that the operation was done

Complication

Binary indicator of whether
the patient has been
recorded as having a
complication

Laparoscopy

Categorical variable
indicating whether the
procedure was laparoscopic
approach.

Is Emergency

Categorical variable
reflecting whether the
operation was emergency

Time of Day Categorical variable
recording what time of day
the operation was
performed.

Fatal Categorical variable

Complication

recording whether a fatality
was recorded

Complication

Categorical variable
recording type of
complication

Is this specific to each
operation? E.g.
Haemorrhoidectomy has
internal fistula as post-op
complication.

Opside Categorical variable Confirm with AL.
indicating whether the Haemorrhoidectomy data
operation refers has 0/1/4 as variables. No
left/right/bilateral? descriptors.

Patient Sex Categorical variable
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Summary of free text variables requested in tables 1-3

These data are to be held by Cristel at the RCS for future queries.

Field name

Description

Table source

Certification type

Identifier for the type of

Trainee Details

JCST administrator
regarding changes in
training

identifier certificate a trainee has:
CCT/ CESA CP.
Notes Free text notes made by | Trainee details

Reasons for difficult
operation

Free text explaining
why the operation was
judged to be more
difficult than usual

Assessment PBA

Trainee PBA Comments

Free text global
summary comment
from the trainee

Assessment PBA

Rater PBA Comments

Free text global
summary comment
from the rater

Assessment PBA

ARCP detailed reasons

Free text describing the
reasons for the ARCP
outcome

ARCP Trainees

ARCP mitigating

Free text describing any
mitigating
circumstances for the
ARCP outcome

ARCP Trainees

ARCP competencies

Free text describing any
actions to be taken by
the trainee

ARCP Trainees

ARCP additional
training time

Free text describing any
recommended

additional training time
required by the trainee.

ARCP Trainees

253



ARCP unresolved
causes of concerns

Free text explaining any
concerns

ARCP Trainees
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Appendix 3: Excluded operations

Colonoscopy - diagnostic
Colonoscopy - polypectomy / EMR
Colonoscopy - stent insertion
Colonoscopy - stricture dilatation
Colonoscopy - therapeutic (other)
Cricothyroidotomy

Diagnostic peritoneal lavage

ERCP - biliary manometry

ERCP - biliary stenting

ERCP - diagnostic

ERCP - endoscopic sphincterotomy
ERCP - pancreatic stenting
Oesophagoscopy - rigid

OGD - dilatation - balloon for achalasia
OGD - dilatation - oesophageal

OGD - dilatation - pyloric

OGD - endoscopic laser recanalisation
OGD - endoscopic mucosal resection
OGD - Gl bleeding - endostasis

OGD - Gl bleeding - variceal banding/sclerosis
OGD - oesphageal stenting
Paraphimosis - reduction

Arterial line
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Biopsy - core

Central venous catheterisation
Chest drain - insertion

Fine Needle Aspiration

OGD - diagnostic

Peritoneal aspiration

Pleural aspiration
Sigmoidoscopy - flexible

Sigmoidoscopy - rigid (incl. Proctoscopy)
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Appendix 4: Index procedure algorithms

Emergency Laparotomy

Any of the below procedures PLUS CEPOD code urgent or immediate.
AAA - bifurcated graft - ruptured

AAA - tube graft - ruptured

Aorto-intestinal fistula repair

Colectomy - left

**obsolete (Colectomy - perf / obstr - lavage / anastomosis)
Colectomy - right

Colectomy - sigmoid

Colectomy - subtotal

Colectomy - total + ileorectal anastomosis
Colectomy - total + ileostomy

Colectomy - transverse

**obsolete (Colostomy - defunctioning)

Colostomy - formation

Combined transplant - multivisceral - donor
Duodenum - oversew / bleeding DU

Duodenum - perforated DU closure

**obsolete (Fistula - colovesical)

**obsolete (Fistula - operation for intestinal fistula)
Gastrectomy - subtotal

Gastrectomy - total

Gastric - antrectomy and Roux diversion
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Gastric - gastrojejunostomy +/- vagotomy

Gastric - limited operation / oversew / perforated ulcer

Gastric - volvulus reduction / resection

Hartmann's - resection - perf / obstr

lleocolic resection

lleo-transverse by-pass

Intussusception - reduction

Intussusception - resection

**obsolete (Intussusception-reduction)

**obsolete (Intussusception-resection)

Laparoscopy - drainage of intrabdominal abscess/sepsis, no resection
Laparoscopy - inoperable malignancy +/- by-pass

Laparoscopy - post operative complications

Laparoscopy - small bowel resection

Laparotomy - division of adhesions

Laparotomy - drainage of intrabdominal abscess/sepsis, no resection
Laparotomy - inoperable malignancy +/- by-pass

Laparotomy - post operative complications

Laparotomy - small bowel resection

Laparotomy - staging/diagnostic, no other procedure

**obsolete (Laparotomy/laparoscopy - abdominal abscess/sepsis)
**obsolete (Laparotomy/laparoscopy - bowel ischaemia)
**obsolete (Laparotomy/laparoscopy - colectomy for bleeding)

**obsolete (Laparotomy/laparoscopy - division of adhesions)
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**obsolete (Laparotomy/laparoscopy - inoperable malignancy +/- by-pass)
**obsolete (Laparotomy/laparoscopy - on table enteroscopy)
**obsolete (Laparotomy/laparoscopy - other)

**obsolete (Laparotomy/laparoscopy - perf / obstr - ileostomy)
**obsolete (Laparotomy/laparoscopy - post operative complications)
**obsolete (Laparotomy/laparoscopy - small bowel obstr/resection)
Liver - trauma - debridement/packing

Oesophagus - rupture repair

Pancreas - debridement/drainage of pancreatic abscess

Pancreas - distal pancreatectomy

Reconstruction - arterial - mesenteric

Rectum - anterior resection

Re-operation - inflammatory bowel disease

**obsolete (Re-operation - post-operative complication)

Spleen - splenectomy - trauma

Spleen - splenic repair / conservation

**obsolete (Trauma - gunshot injury)

**obsolete (Trauma - gunshot injury - laparotomy/laparoscopy)
**obsolete (Trauma - laparotomy/laparoscopy)

Urology - laparotomy - bladder

Urology — nephrectomy

Appendicectomy

Appendicectomy
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Paediatric appendicectomy

Inguinal hernia

Hernia- inguinal

Hernia- inguinal recurrent

Hernia- laparoscopic- extraperitoneal

Colectomy

Colectomy — left

Colectomy perf/obstr/lavage/anastomosis

Colectomy- right

Colectomy — sigmoid

Colectomy- subtotal

Colectomy- total + ileorectal anastomosis

Colectomy- total +ileostomy

Colectomy — transverse

lleocolic resection

Hartmann’s

Hartmann's - resection - perf / obstr
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Appendix 5: Indicative procedure PBA codes

Appendicectomy

Appendicectomy

Laparoscopic Appendicectomy Pilot v1
Emergency Appendicectomy

Paediatric Surgery: Gl: Appendicectomy
Inguinal hernia repair

Elective: Hernia Repair- Inguinal
Segmental Colectomy

Right Hemicolectomy pilot v1
Colorectal- colectomy- right

Left Hemicolectomy pilot v1

Total Colectomy pilot v1

Colorectal- Generic segmental colectomy
Cholecystectomy

HPB- Laparoscopic cholecystectomy
HPB- Laparoscopic cholecystectomy v2

Oesophagogastric- Laparoscopic cholecystectomy
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