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The Intercollegiate Membership of the Royal Colleges of Surgeons (MRCS) is a high-stakes

postgraduate examination taken by thousands of surgical trainees worldwide every year.

The MRCS is a challenging assessment, highly regarded by surgical training programmes

and valued as a gatekeeper to the surgical profession. The examination is taken at

considerable personal, social and financial cost to surgical trainees, and failure has sig-

nificant implications for career progression. Given the value placed on MRCS, it must be a

reliable and valid assessment of the knowledge and skills of early-career surgeons.

Our first article ‘Establishing the Predictive Validity of the Intercollegiate Membership of

the Royal Colleges of Surgeons Written Examination: MRCS Part A’ discussed the principles

of assessment reliability and validity and outlined the mounting evidence supporting the

predictive validity of the MRCS Part A (the multiple-choice questionnaire component of the

examination). This, the second article in the series discusses six recently published studies

investigating the predictive validity of the MRCS Part B (the clinical component of the

examination).

All national longitudinal cohort studies reviewed have demonstrated significant cor-

relations between MRCS Part B and other assessments taken during the UK surgical

training pathway, supporting the predictive validity of MRCS Part B. This review will be of

interest to trainees, trainers and Royal Colleges given the value placed on the examination

by surgical training programmes.

© 2023 The Author(s). Published by Elsevier Ltd on behalf of Royal College of Surgeons of

Edinburgh (Scottish charity number SC005317) and Royal College of Surgeons in Ireland.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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The Intercollegiate Membership of the Royal Colleges of Sur-
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surgical profession and as a safeguard for patients, ensuring

that surgeons entering HST have met a universally agreed

standard.2,3 To succeed at MRCS, trainees must, therefore,

demonstrate that they have acquired the knowledge, skills

and attributes expected of them by the completion of Core

Surgical Training (CST).4

Given the value placed on MRCS by surgical training pro-

grammes and the considerable personal, social and financial

sacrifices made by trainees while attempting the examina-

tion,5 it is essential that the MRCS, like any other high-stakes

examination, is reliable and valid.6

In the first article of this series,7 we discussed the princi-

ples of assessment reliability (ameasure of the reproducibility

of the examination and its results8,9). The quantitative

assessment of MRCS reliability measures is published annu-

ally by the Intercollegiate Committee for Basic Surgical Ex-

aminations (ICBSE)10 and ranges from 0.59 to 0.88 (using

Cronbach's alpha11) for Part B, which is comparable to the

reliability measures of other high-stakes postgraduate medi-

cal examinations.12

Unlike reliability, the validity of an examination is much

more difficult to assess. The first of our two papers in this

series presented the mounting evidence in support of the

predictive validity of MRCS Part A. Until recently, little was

known about the predictive validity of the MRCS Part B. Yet if

the MRCS Part B is to continue to be used as a key gatekeeper

for the surgical profession, it must also demonstrate validity

to be deemed fit for purpose. This article discusses the prin-

ciples of examination validity and summarises the findings of

recent studies undertaken to investigate the predictive val-

idity of the MRCS Part B clinical examination.

MRCS part B

MRCS Part B comprises approximately 18 OSCE stations, each

taking 9 min to complete, with 2 min between each to enable

candidates to move to the next station and read the scenario,

while allowing examiners to ensure marks have been recor-

ded. Two preparation stations are added before each

communication skills testing station, giving candidates time

to read and assimilate clinical information before discussing

the clinical case. Two rest stations are also included in the

circuit bringing the total number of stations to 22.4 The

number of stations has recently been reduced to 17, although

this was bought into place in October 2021, after the studies

featured in this review were conducted.13

MRCS Part B stations test two broad content areas (BCA);

‘Knowledge’ and ‘Skills’. Eight stations test ‘Knowledge’ and

ten stations test ‘Skills’. The ‘Knowledge’ BCA includes anat-

omy, surgical pathology, applied surgical science and critical

care. The ‘Skills’ BCA includes communication, clinical and

procedural skills. OSCE stations may take a variety of forms,

including anatomy demonstration and discussion, mock

clinical consultations, viva voce testing of knowledge and the

demonstration of clinical skills.4 Performance at each station

is quantified by the award of a score for each BCA and also a

judgement of the candidate's performance on thewhole (pass,

borderline or fail). Pass marks for each station are determined

using borderline regression methodology (commonly used by

other institutions delivering postgraduate examinations).4
Candidates must pass MRCS Part A to be eligible to attempt

Part B. Upon completing both parts of the examination, can-

didates are awarded a postgraduate Diploma and are granted

permission to use the prestigious MRCS post-nominals.

Validity measures

Unlike the relatively simple measurement of the reliability of

an assessment, measuring the validity is more challenging.14

Validity describes whether or not an assessment measures

what it intends to measure. The first article in this series

described the various components that constitute the validity

of an examination.7 In short, these include ‘face validity’ (the

examination tests what it intends to test), ‘content validity’

(the examination tests knowledge of the curriculum) and

‘predictive validity’ (the ability of a test to predict future out-

comes). Careful alignment between examination questions

and both the Intercollegiate Surgical Curriculum Programme15

and the General Medical Council (GMC) framework on Generic

Professional Capabilities16 ensures the content validity of the

MRCS Part B. The careful selection of OSCEs from a large pool

of highly regulated stations ensures that Part B examines

appropriately across the entire curriculum to ensure the face

validity of the examination.

The predictive validity of an assessment (its ability to

predict future outcomes) is even more challenging to assess.

The GMC has confirmed that in the absence of a gold standard

with which to compare medical examinations, one way of

establishing the predictive validity of an assessment is to

‘establish the strength of the relationships between similar

assessments’.17 As such, performance in one test should

predict the performance in a similar test taken during

trainees' educational careers and correlate with performance

in previous tests.

Until recently, the predictive validity of the MRCS was

largely untested. This was an important research question as

success on other postgraduate medical examinations in the

UK and elsewhere has been found to predict future clinical

performance measures.18e21 For example, the predictive val-

idity of the Membership of the Royal College of Physicians

(MRCP) has been established using comparisons with each of

its three components22 in addition to A-Levels, medical school

admission test scores, medical school performance, and per-

formance at MRCGP and the Professional and Linguistic

Assessment Board (PLAB) test.23e27
Methods

To address this gap in the literature, several large longitudi-

nal cohort studies were undertaken by two ICBSE Research

Fellows and their associated research teams to investigate

the predictive validity of theMRCS.28 This article summarises

the findings of these studies in the context of establishing the

predictive validity of the MRCS Part B clinical examination.

Each study used a combination of univariate analyses,

Pearson correlation coefficients and logistic regression

modelling to assess the relationship between each exami-

nation and MRCS Part B pass/fail outcomes. First attempt

results were commonly used as these are known to be the

https://doi.org/10.1016/j.surge.2023.07.003
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best predictor of future performance in postgraduatemedical

examinations.22
Results

The six longitudinal cohort studies and their combined utility

in the context of assessing the predictive validity of the MRCS

Part B examination are presented in Table 1.29e34

School

The first study by Ellis et al.29 demonstrated the challenge of

investigating the predictive validity of postgraduate clinical

assessments. Unlike formal written examinations, there are

few high-stakes clinical examinations taken throughout the

training pathway with which to compare the MRCS Part B. In

this longitudinal cohort study, Ellis et al.29 compared per-

formance at A-Levels (high-school exit examinations) and

medical school admissions test results with MRCS Part B

outcomes. Candidates who passed MRCS Part B at the first

attempt had higher A-Level and admission test scores when

compared to those who failed at the first attempt, although

this did not reach statistical significance. A-Levels (Odds

Ratio [OR] 1.07, 95% Confidence Interval [CI] 1.03 to 1.11),

Biomedical Admissions Test (BMAT) scores (OR 1.16, 95% CI

1.00 to 1.34) and specifically the BMAT Aptitude and Skills

subtest scores (OR 1.31, 95% CI 1.04 to 1.67) were the only

statistically significant independent predictors of MRCS Part
Table 1e Primary outcomesmeasured in each of the studies by
of when each assessment is taken in the UK surgical training

Study Title

Ellis et al.

2021 Postgraduate Medical

Journal.29

Performance at medical school selectio

correlates with success in Part A of the

Intercollegiate Membership of the Roya

Colleges of Surgeons (MRCS) Examinati

Ellis et al.

2021 BMJ Open.30
Does performance at medical school

predict success at the Intercollegiate

Membership of the Royal Colleges of

Surgeons (MRCS) examination? A

retrospective cohort study

Scrimgeour et al., 2018 The

Surgeon.31
Which factors predict success in the

mandatory UK postgraduate surgical

exam: The Intercollegiate Membership

the Royal Colleges of Surgeons (MRCS)?

Scrimgeour et al., 2017 BJS

Open.32
Impact of performance in a mandatory

postgraduate surgical examination on

selection into specialty training:

Performance in a postgraduate surgica

examination and selection into special

training

Scrimgeour et al., 2018

Annals of the Royal College

of Surgeons of England.33

Does the Intercollegiate Membership o

the Royal College of Surgeons (MRCS)

examination predict ‘on-the-job’

performance during UK higher specialt

surgical training?

Scrimgeour et al., 2019 BJS

Open.34
Prediction of success at UK Specialty

Board Examinations using the mandato

postgraduate UK surgical examination
B performance after adjusting for sociodemographic pre-

dictors of success. However, the predictive value of these

tests diminished after A* A-Level grades were introduced in

2010 to combat A-Level grade inflation. It is challenging to

apply these results to the predictive validity of the MRCS Part

B examination, given the comparison between written as-

sessments of school-level knowledge and aptitude (admis-

sions tests) with a later clinical examination of knowledge

and skill. These assessments are unlikely to be described as

‘similar’ according to the GMC's assessment guidance.17 The

subsequent comparison of performance in written and clin-

ical assessments at medical school by Ellis et al.30 was,

therefore, more applicable to the assessment of the predic-

tive validity of Part B.

Medical school

On completion of medical school, all graduates are ranked

across the UK for selection to Foundation Programme (FP)

training posts. National rankings use the combined perfor-

mance scores from a Situational Judgement Test (FP-SJT) and

the Educational Performance Measure (EPM).35 The EPM is a

score comprised of; a student's performance decile within

each medical school, additional points awarded for peer-

reviewed publications and additional points awarded for

other degree-level qualifications.36 The EPM decile is awarded

based on performance in a number of different assessments

(written and clinical) of students' knowledge and skills

compared to their peers.
the ICBSE Research group. Presented in chronological order
pathway.

Assessments Compared to MRCS
Part B

Number of
candidates

n

l

on

A-Levels

University Clinical Aptitude Test (UCAT)

Biomedical Admissions Test (BMAT)

Graduate Medical School Admissions Test

(GAMSAT)

5690

Educational Performance Measure (EPM)

Foundation Programme Situational

Judgement Test (FP-SJT)

755

of

Membership of the Royal Colleges of

Surgeons (MRCS) Part A

4310

l

ty

HST (ST3) National Selection Score for

General and Vascular surgery

774

f

y

HST Annual Review of Competence

Progression (ARCP) outcomes

2570

ry

Fellowship of the Royal Colleges of

Surgeons (FRCS)

854

https://doi.org/10.1016/j.surge.2023.07.003
https://doi.org/10.1016/j.surge.2023.07.003


t h e s u r g e on 2 1 ( 2 0 2 3 ) 2 7 8e2 8 4 281
Ellis et al.30 found that candidates who passed MRCS Part B

at their first attempt had higher total EPM scores compared

with those who failed at the first attempt (mean score 43.3

(Standard Deviation [SD] 3.6) vs 41.1 (SD 3.4), p < 0.001). The

likelihood of passing MRCS Part B increased by 23% (OR 1.23,

95%CI 1.14 to 1.32) for every additional EPM decile achieved.

This data supports the predictive validity of MRCS Part B.

Unfortunately, the EPM does not allow data from medical

school written and clinical examinations to be scrutinised

separately, so it was not possible to examine whether clinical

scores are more strongly correlated with Part B performance.

FP-SJT performance was not an independent predictor of

Part B success.30 Interestingly, given that there is no statisti-

cally significant association between FP-SJT performance and

later disciplinary action by the GMC, the predictive validity of

the FP-SJT itself has been bought into question.37

MRCS part A

Scrimgeour et al.31 found a statistically significant moderate

correlation between MRCS Part A scores and Part B scores at

the first attempt (r ¼ 0.41, p < 0.001). On multivariate regres-

sion analyses, Part A score was found to independently pre-

dict Part B success (OR 1.10, 95% CI 1.09 to 1.12), strongly

supporting the predictive validity of the examination. In

addition, the odds of passing MRCS Part B at the first attempt

decreased by 30% for every additional required to pass MRCS

Part A (OR 0.70, 95% CI 0.61 to 0.81).

National selection

Recruitment for surgical HST posts is competitive, and each

surgical specialty runs a national selection process. Candi-

dates rank their preferred HST deaneries (training locations)

and posts are allocated in order of candidates' national se-

lection scores. National selection scores are calculated from

performance at interview, assessment of academic portfolios

and performance on OSCE stations used to measure candi-

dates' knowledge and skill. HST national selection is, there-

fore, a ‘similar’ assessment to MRCS Part B.

Scrimgeour et al.32 found statistically significant moderate

correlations between MRCS Part B first and passing attempt

scores and national selection scores (r ¼ 0.38 and r ¼ 0.30

respectively, p < 0.001) for General and Vascular surgery. Part

B score on passing, and the number of attempts required to

pass the examination were both found to be independent

predictors of national selection score (change in R2 of 0.10 and

0.07 respectively, p < 0.001). This paper uses data fromGeneral

and Vascular surgery national selection only, and data from

national selection for other surgical specialities are currently

being analysed. Despite this, the current data strongly sup-

ports the predictive validity of the MRCS Part B.

Annual review of competence progression (ARCP)

Progression through UK surgical HST is regulated using the

Annual Review of Competence Progression (ARCP) process.

This is a summative process during which the ARCP assess-

ment panel (typically consisting of the Training Programme

Director and several senior trainers) examine each trainees’
portfolio of evidence that includes work-based assessments,

operative logbooks, supervisor reports and academic

achievements (including audit and quality improvement

projects, publications, presentations at meetings and leader-

ship roles). The panel uses nationally established curricula to

determine whether each trainee is competent to progress to

the next level of their training.38

Scrimgeour et al.33 assessed whether MRCS Part B scores

were associated with HST Annual Review of Competence

Progression (ARCP) outcomes. Trainees that passedMRCS Part

B at the first attempt were significantly more likely to achieve

‘Satisfactory’ ARCP outcomes than those who required two or

more attempts to pass (63.1% vs 57.1% respectively, p < 0.001).

MRCS Part B score and the number of attempts taken to pass

Part B were both found to be independent predictors of ‘Un-

satisfactory’ ARCP outcomes (OR 0.98, 95% CI 0.97 to 1.00 and

OR 1.50, 95% CI 1.16 to 1.94 respectively). These data strongly

support the predictive validity of the MRCS Part B, confirming

that Part B successfully predicts ‘on-the-job’ performance in

HST.

FRCS

The Fellowship of the Royal Colleges of Surgeons (FRCS ex-

amination) is a high-stakes postgraduate specialty assess-

ment taken during HST. FRCS comprises Section 1, a written

examination, and Section 2, an OSCE examination.39 Suc-

cessful completion of both parts is a prerequisite for the award

of Certificate of Completion of Training (CCT) in the UK,

enabling a surgeon to apply for consultant posts.40 As such,

FRCS is comparable to MRCS in function and format.

Scrimgeour et al.34 found that MRCS Part B score and the

number of attempts required to pass Part B were independent

predictors of first-attempt FRCS Section 1 success (OR 1.06,

95% CI 1.03 to 1.09 and OR 1.77, 95% CI 1.08 to 3.00). Surpris-

ingly, MRCS Part B performance was not found to indepen-

dently predict FRCS Section 2 success in multivariate

regression analyses, but there were statistically significant

correlations between Part B scores and both FRCS Section 1

(r ¼ 0.29, p < 0.001) and FRCS Section 2 scores (r ¼ 0.34,

p < 0.001).
Discussion

Main findings

Investigating the predictive validity of a high-stakes post-

graduate clinical examination is inherently difficult owing to

the lack of ‘similar’ comparative assessments taken

throughout trainees' educational careers. However, the large-

scale longitudinal cohort studies recently undertaken to

answer this key research question have presented general-

isable data that supports the predictive validity of the MRCS

Part B examination.29e34 Fig. 1 shows the assessments that

correlate with MRCS Part B. These data ensure the evidence

base for predictive validity of MRCS Part B is commensurate

with that of other UK postgraduate medical examinations.

Additionally, candidates who pass Part B at the first attempt

are more than twice as likely to continue in surgical careers

https://doi.org/10.1016/j.surge.2023.07.003
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Fig. 1 e Assessments with statistically significant

associations to MRCS Part B performance.
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than those who fail, many of whom leave surgical training to

enter other medical specialties (OR 2.03, 95% CI 1.58 to 2.62).2

These findings, in addition to the mounting evidence of the

predictive validity of MRCS Part B, support its continued use in

surgical training programmes.

Predicting success at FRCS

MRCS Part B performance was not found to independently

predict FRCS Section 2 success.34 One possible reason for this

may include differences in the aims and assessment methods

of each of the two examinations. MRCS is an examination of

the knowledge, clinical and procedural skills expected of

surgical trainees at the completion of CST which includes the

‘Principles of Surgery in General’ and a broad range of surgical

conditions. Part B is an OSCE examination requiring candi-

dates to demonstrate their ability to take a clinical history,

perform a clinical examination or basic surgical skills. On the

other hand, FRCS is a specialty board examination, designed

to examine the knowledge and skills expected of a newly

appointed consultant in their chosen surgical specialty. Sec-

tion 2 focuses on scenario-based structured interviews

examining the candidate's knowledge and the application of

an evidence-based management plan, thereby focussing on

senior clinical decision-making. This subtle distinction equa-

tes to a significant difference in what is being examined (i.e.,

the ability to progress from general CST into specialty HST vs

the ability to be a day-one consultant in a surgical specialty)

and may be a contributing factor to MRCS Part B not being a

predictor of FRCS Section 2 success. The positive correlation

between MRCS Part B and FRCS Section 2 scores suggests a

degree of alignment between examinations but this is not

strong enough given the differences in aims and methods of

each examination to enable trainers to use MRCS Part B scores

to predict those at increased risk of failing FRCS Section 2 for

early remedial training or additional support.
Implications for practice

It is important to consider the limitations of one-off high-

stakes examinations in comparison to more regular assess-

ments of knowledge, skills and competencies within the

clinical environment.41 Does performance at a high-stakes

examination capture the breadth of a candidate's clinical

knowledge, surgical skill, communication skills in difficult

conversations or non-technical skills in emergency scenarios

encountered regularly in clinical practice? Does performance

at MRCS rely too heavily on peak performance for only two

days of a candidate's surgical career?

Recent changes in the surgical curriculum aim to improve

the capture ofmultiple assessments of surgical trainees’ skills

and knowledge within the workplace on a daily basis using a

variety of work-based assessments that are conducted by

trainers and reviewed at annual appraisals alongside reports

from multiple consultants/trainers within each training

unit.38 Given this robust assessment of workplace perfor-

mance and clinical progression it calls into question whether

the stakes of postgraduate examinations should be lowered.

Postgraduate examinations such as MRCS represent an

objective assessment of skill and knowledge that may have a

place alongside lower-stakes work-based assessments to ac-

count for the known challenge of some supervisors ‘failing to

fail’ underperforming trainees.42 The studies reviewed in this

article also support the predictive validity of the MRCS Part B

which is currently used as a gatekeeper to entry into HST and

appears to successfully predict the likelihood of continuing in

a surgical career.2 However, there can be little doubt that high-

stakes postgraduate assessments are taken by trainees at

great cost in terms of time, money and work-life balance.5 We

welcome debate by the surgical community and education-

alists as to whether there should be a shift in the aims of

postgraduate assessment to ‘assessment for learning’ and

away from ‘assessment of learning’. If so, whether this could

be achieved by changes that include lowering the stakes of

examinations, increasing the frequency of lower-stakes ex-

aminations (as has been used in the United States43) and

improving the granularity of candidate feedback for example.

Future work

Future work to further assess the predictive validity of Part B

may reasonably include comparisons with other markers of

clinical performance in surgery and surgical training. For

example, lower examination scores in other postgraduate

examinations such as the MRCP, MRCGP, PLAB, American

Board of Internal Medicine certification examinations and the

USMLE are associated with an increased likelihood of sanc-

tions and disciplinary action bymedical regulators such as the

GMC.21,44e46 Ellis et al., 2021 investigated whether there was

an association between MRCS Part B performance and GMC

Fitness to Practice sanctions (FtP). However, the encouragingly

small number of FtP sanctions within the large cohort of

surgical trainees in the UK (31 sanctions across 11,660 sur-

geons), prevented anymeaningful statistical analyses of these

variables.47 Future studies may wish to consider comparisons

with other clinical outcome measures such as operative

outcome data, patient complaints and time to CCT.

https://doi.org/10.1016/j.surge.2023.07.003
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Conclusion

Recent large-scale longitudinal cohort studies have

demonstrated significant correlations between MRCS Part B

and other assessments taken in the UK surgical training

pathway. These studies support the predictive validity of

MRCS Part B, a key gatekeeping assessment in UK surgical

training.
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