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Successful completion of the Intercollegiate Membership of the Royal Colleges of Surgeons

(MRCS) examination is mandatory for surgical trainees entering higher specialist training

in the United Kingdom. Despite its international reputation, and the value placed on the

examination in surgical training, there has been little evidence of its predictive validity

until recently. In this review, we present a summary of findings of four recent Intercolle-

giate studies assessing the predictive validity of the MRCS Part A (written) examination.

Data from all four studies showed statistically significant positive correlations between

the MRCS Part A and other written examinations taken by surgical trainees over the course

of their education. The studies summarised in this review provide compelling evidence for

the predictive validity of this gatekeeping examination. This review will be of interest to

trainees, training institutions and the Royal Colleges given the value placed on the ex-

amination 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/).
Introduction

The Intercollegiate Membership of the Royal Colleges of Sur-

geons (MRCS) examination is a high-stakes postgraduate

assessment taken by more than 6000 surgical trainees every

year. The MRCS acts as a safeguard for patients ensuring that

specialist surgical trainees have met a universally respected

standard. In the UK, success at MRCS is an indicator that

trainees have acquired the knowledge, skills, attitudes and

attributes expected of them at the completion of Core Surgical

Training (CST). As such, it is highly valued as a gatekeeper to
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the surgical profession.1,2 Completion of both Parts A (written)

and B (Objective Structured Clinical Examination (OSCE)) is

mandatory for surgical trainees applying for higher specialist

training (HST) programmes in the United Kingdom (UK).

The examination is taken at considerable personal, social

and financial cost to trainees,3 and failure can have significant

implications for career progression. Given the burden that this

assessment places on trainees, it is vital that the examination

is reliable and valid. If the examination is to continue to be

used as a benchmark for surgical traineesworldwide, wemust
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first ensure that it is fit for purpose and that it achieves its

aims and objectives as a gatekeeper for surgical training.

Until recently, little was known about the predictive val-

idity of the MRCS examination. This article discusses the

principles of examination reliability and validity. It also

summarises the findings of recent studies undertaken to

investigate the predictive validity of the MRCS Part A written

examination.

MRCS Part A

MRCS comprises two parts; Part A, thewritten component and

Part B, the clinical examination. Part A includes a 3-h single

best answer multiple-choice questionnaire (MCQ) paper

assessing ‘Applied Basic Sciences’ followed by a 2-h MCQ

paper assessing the ‘Principles of Surgery in General’.4 A

minimum level of competencemust be reached in each of the

papers in addition to achieving the overall combined pass

mark for both papers (as determined using a modified Angoff

method, commonly used by other institutions delivering

postgraduate examinations) to pass MRCS Part A. Candidates

must pass Part A to be eligible to attempt MRCS Part B.

Reliability

A requirement for quality assurance for any postgraduate

examination is the ability to demonstrate its reliability and

validity.5 The Intercollegiate Committee for Basic Surgical

Examinations (ICBSE) was created by the Joint Royal Colleges

of the UK and Ireland to develop, maintain and quality assure

both the MRCS and Ear Nose and Throat (ENT) Diploma in

Otolaryngology and Head and Neck Surgery (DOHNS) exami-

nations. Reliability is a measure of the reproducibility of the

examination and its results.6,7 The ICBSE conducts rigorous

testing of examination reliability annually, including mea-

surement error, inter-rater, and test-retest reliability. Mea-

surements of internal consistency are published open-access8

and range from 0.95 to 0.96 (using Kuder-Richardson formula

209) for the MRCS Part A and 0.59e0.88 (using Cronbach’s

alpha) for Part B. These results are comparable to those of

other national and international postgraduate medical

examinations.10

Validity

The validity of an examination describes whether it is

measuring what it intends to (i.e. it is meeting its objective). It

is more difficult to assess than reliability, requiring the com-

parison of multiple sources of assessment.6,11 It is widely

accepted that for a medical examination to be valid, it must

demonstrate face validity (ensuring that the examination

tests what it intends to test), content validity (the extent to

which the examination tests knowledge of the curriculum)

and predictive validity (the ability of a test to predict future

outcomes).

With regards to how these validity measures are applied to

the MRCS; the content of the MRCS examination is mapped to

both the Intercollegiate Surgical Curriculum Programme and

the General Medical Council (GMC) framework on Generic

Professional Capabilities and is published in a guide for
candidates.4 Stringent correlation with these curricula en-

sures the face validity of the examination whilst questions and

OSCE stations are drawn from a large question bank but are

carefully regulated to ensure it examines the entire curricu-

lum fairly to maintain content validity.

Predictive validity

As well as measures of internal validity, the examination

should demonstrate its ability to predict future outcomes.

However, until recently, MRCS predictive validity has

remained largely untested, unlike other UK postgraduate

medical examinations such as the Membership of the Royal

College of Physicians (MRCP), the Membership of the Royal

College of General Practitioners (MRCGP), Professional and

Linguistic Assessment Board (PLAB) test and overseas

including the American Board of Surgery qualifying and

certifying examinations, United States Medical Licensing Ex-

amination (USMLE), and the Canadian Licensing Exam-

inations.12e17 This is an important gap in the literature as

research has shown performance on other postgraduate

medical examinations to predict later clinical performance

and patient complaints.18e21

In the absence of a gold standard with which to compare

medical examinations, the GMC confirmed that one way of

validating an assessment method is to ‘establish the strength

of the relationships between similar assessments’.22 Perfor-

mance in one test should predict the performance in a future

similar test (predictive validity) and correlate with performance

in previous tests. If early assessments do not predict later

success, then their fitness for purpose as markers of perfor-

mance and their use as gateways for progression in training is

questionable. The association between assessment outcomes

may also be compared betweenMRCS and other examinations

taken earlier in trainees' educational careers with the expec-

tation that these should demonstrate significant linear

correlations.

Background to the UK surgical training pathway

Figure 1 is a graphical representation of surgical training un-

dertaken by most UK trainees. This figure also includes most

of the key assessments that surgical trainees are likely to have

undertaken during their training that can be used to evaluate

the predictive validity of MRCS Part A.

Medical school selection in the UK includes three stages.

The first is the use of school-exit examination performance

(A-Levels or their equivalent, e.g., Scottish Highers, Irish

Leaving certificates or International Baccalaureate) as a

marker of prior academic achievement. The second stage is

usually performance on one of the following selection tests:

the University Clinical Aptitude Test (UCAT), Biomedical Ad-

missions Test (BMAT) or Graduate Medical School Admissions

Test (GAMSAT). Those identified as having the potential to

study medicine from these two stages are usually invited to

interview. This process is described in detail by Cleland et al.,

2016 and the Medical Schools Council.23,24

Performance on completion of UK medical school is

quantified by the Educational Performance Measure (EPM), a

score comprised of; a student’s performance decile within

https://doi.org/10.1016/j.surge.2023.07.004
https://doi.org/10.1016/j.surge.2023.07.004


Figure 1 e UK Surgical training pathway, including assessments taken throughout. Please see the list of abbreviations.
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eachmedical school, with additional points awarded for peer-

reviewed publications and previous degree-level qualifica-

tions.25 For selection into the UK Foundation Training Pro-

gramme (FP), medical school graduates also sit a Situational

Judgement Test (FP-SJT).26 Although not a measure of perfor-

mance at medical school, the FP-SJT is a written examination

that aims to test the behaviours, traits and attitudes expected

of doctors as described in the GMC’s Good Medical Practice.27

At the time of writing this paper, a combined score of the EPM

and FP-SJT is used to rank each graduate nationally for allo-

cation to FP Training posts.28

Lastly, the FRCS examination, taken during HST, is

comprised of Section 1, a written examination with two pa-

pers, and Section 2, an OSCE examination.29 Successful

completion of both parts is a prerequisite for the award of

Certificate of Completion of Training (CCT), enabling a sur-

geon to apply for Consultant posts.30
Table 1 e Primary outcomes measured in each of the four stud

Study Title

Ellis et al., 2021 Postgraduate Medical

Journal.41
Performance at medical schoo

selection correlates with succe

Part A of the Intercollegiate

Membership of the Royal Coll

of Surgeons (MRCS) Examinat

Ellis et al., 2021 BMJ Open.42 Does performance at medical

school predict success at the

Intercollegiate Membership of

Royal Colleges of Surgeons (M

examination? A retrospective

cohort study

Scrimgeour et al., 2018 The

Surgeon.43
Which factors predict success

the mandatory UK postgradua

surgical exam: The Intercolleg

Membership of the Royal Coll

of Surgeons (MRCS)?

Scrimgeour et al., 2019 BJS Open.44 Prediction of success at UK

Specialty Board Examinations

using the mandatory postgrad

UK surgical examination
Methods

ICBSE established a research fellowship programme with the

aim of investigating the predictive validity of the MRCS ex-

amination.31 Several large longitudinal cohort studies have

been undertaken by the Fellows and their research teams. In

this review, we summarise the findings of these studies and

contextualise data in establishing the predictive validity of the

MRCS Part A examination.

Four recent longitudinal cohort studies by the ICBSE

research group are presented with their combined utility in

the context of assessing the predictive validity of the MRCS

Part A examination. A description of each study and its pri-

mary outcomes is shown in Table 1. All four studies used a

combination of univariate analyses, Pearson correlation co-

efficients and logistic regression modelling to assess the

relationship between each examination and the MRCS Part A.
ies by the ICBSE Research group.

Assessments Compared to
MRCS Part A

Number of
Candidates

l

ss in

eges

ion

A-Levels

University Clinical Aptitude Test

(UCAT)

Biomedical Admissions Test

(BMAT)

Graduate Medical School

Admissions Test (GAMSAT)

11,570

the

RCS)

Educational Performance Measure

(EPM) Decile

EPM Publication Score

EPM Degree Score

Foundation Programme Situational

Judgement Test (FP-SJT)

2585

in

te

iate

eges

Membership of the Royal Colleges

of Surgeons (MRCS) Part B

7896

uate

Fellowship of the Royal Colleges of

Surgeons (FRCS) Section 1

854
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All studies used MRCS results at the first attempt as this has

been shown to be the best predictor of future performance in

postgraduate examinations.32
Results

Table 2 shows the Pearson correlation coefficients between

each testingmethod analysed across all four papers andMRCS

Part A first-attempt scores. The table also displays the number

of candidates included in each study.33e36

Except for the written communication subtest of the

GAMSAT examination, a statistically significant correlation

was found between all medical school selection test scores

and MRCS Part A scores at the first attempt (p < 0.001).33 Ac-

cording to Cohen’s guidelines37 weak positive correlation was

found between MRCS Part A and both A-level (r ¼ 0.17e0.22)

and UCAT scores (r ¼ 0.25e0.26). Significant moderate corre-

lations were found between Part A and BMAT (r ¼ 0.29e0.33)

and GAMSAT (r ¼ 0.38) scores. Total A-Level scores, UCAT,

BMAT and GAMSAT scores were all significantly higher for

candidates who passed MRCS Part A at the first attempt

compared to those who failed on first attempt (p < 0.05).

Furthermore, after adjusting for sociodemographic factors, A-

Levels and medical school admissions tests were all found to

be statistically significant predictors of MRCS Part A success at

the first attempt (p < 0.05).

Statistically significant correlations were found between

all measures of medical school performance and MRCS Part A

scores at the first attempt (p < 0.001).34 EPM scores were found
Table 2 e Correlations between MRCS Part A Scores at the first
scores, MRCS Part B and FRCS Section 1. A range of correlation
differs between cohorts sitting A-Levels and medical school ad
introduced to A-Levels.

Source Test

Ellis et al. 2021

Postgraduate

Medical Journal.41

A-Level score

UCAT Total

Verbal Reasoning

Decision Making

Quantitative Reasoning

Abstract Reasoning

BMAT Total

Aptitude and Skills

Scientific Knowledge and Applications

GAMSAT Total

Reasoning in Humanities and Social Sciences

Written Communication

Reasoning in Biological and Physical Sciences

Ellis et al. 2021 BMJ

Open.42
Educational Performance Measure

EPM Decile*

EPM Degree Score

EPM Publication Score

Situational Judgement Test

Scrimgeour et al.

2018 The

Surgeon.43

MRCS Part B

Scrimgeour et al.

2019 BJS Open.44
FRCS Section 1

FRCS Section 2

* Spearman’s Rho coefficient.
to correlate with Part A scores (r ¼ 0.57), with performance

deciles showing the strongest correlation (r¼ 0.59). EPM decile

was found to be an independent predictor of MRCS Part A

success after adjusting for sociodemographic factors, with the

odds of passing Part AMRCS at first attempt increasing by 55%

for every increase in EPM decile (odds ratio [OR] 1.55, 95%

confidence interval [CI] 1.48 to 1.61).

The odds of passing Part A at the first attempt increased by

20% for every additional point awarded in the EPM for degree-

level qualifications (OR 1.20, 95% CI 1.13 to 1.29). The odds of

passing Part A on the first attempt also increased by 14% for

every additional point awarded in the EPM for peer-reviewed

publications (OR 1.14, 95% CI 1.01 to 1.28). SJT score was not

found to independently predict Part A first attempt success

after sociodemographic factors were taken into account

(P ¼ 0.177). This is perhaps unsurprising given that, unlike the

other assessments, the FP-SJT is not a measure of knowledge

or aptitude but a measure of personal attributes.

MRCS Part A score was found to correlate with MRCS Part B

score (r ¼ 0.41) and was an independent predictor of Part B

success (OR 1.10 [95% CI 1.09 to 1.12]), as were the number of

attempts taken to pass Part A (two vs one attempts OR 0.68

[95% CI 0.54 to 0.86], three vs one attempts OR 0.60 [0.43e0.84]

and four or more vs one attempt OR 0.56 [95% CI 0.42 to

0.70]).35 Part A score also correlated with FRCS Section 1 score

(r¼ 0.50) and FRCS Section 2 score (r¼ 0.34). MRCS Part A score

was found to independently predict FRCS Section 1 success

(OR 1.14 [95% CI 1.09 to 1.89]) and FRCS Section 2 success (OR

1.06 [95% CI 1.01 to 1.11]) after adjusting for sociodemographic

factors.36
attempt and medical school selection scores, FP selection
coefficients is presented where the strength of correlation
missions tests before and after 2010 when A* grades were

Pearson Correlation P-Value Number of Candidates

0.17e0.22 <0.001 3235

0.25e0.26 <0.001 4515

0.18e0.22 <0.001
0.14e0.20 <0.001
0.26e0.27 <0.001
0.09e0.11 <0.001
0.29e0.33 <0.001 3015

0.25 <0.001
0.24e0.30 <0.001
0.38 <0.001 395

0.23e0.26 <0.001e0.007

0.05e0.12 0.051e0.635

0.38e0.41 <0.001
0.57 <0.001 2585

0.59 <0.001
0.27 <0.001
0.17 <0.001
0.23 <0.001 2585

0.41 <0.001 4310

0.50 <0.001 854

0.34 <0.001 797
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Discussion

Main findings

Statistically significant correlations were found between all

examination scores included in the four studies reported in

this paper, and MRCS Part A first attempt score. A-Levels,

medical school admissions tests and performance at medical

school all independently predicted MRCS Part A success.

MRCS Part A scores were also found to be independently

predictive of later success in MRCS Part B and FRCS Section 1.

These findings agree with other studies that found a statisti-

cally significant correlation betweenMRCS Part A scores at the

first attempt and scores at HST national selection for General

and Vascular surgery (r ¼ 0.19, p < 0.001).38 Additionally,

candidates passing Part A at the first attempt were found to be

nearly twice as likely to remain in surgical careers (starting

HST in surgical specialties) than candidates who failed at first

attempt (OR 1.94 [95% CI (CI) 1.60 to 2.28] (P<0.001)).1

The combined data from these recent studies provide evi-

dence of the predictive validity of the mandatory MRCS Part A

for the first time. This is important to trainees, training pro-

grammes, and the Royal Colleges considering the interna-

tional prestige and value currently placed on the MRCS within

surgical training.

This programme of work joins a body of evidence from

other UK postgraduate examinations. For example, the pre-

dictive validity of the MRCP has been assessed using each of

its three components32 and against assessment results taken

before and after the MRCP including, but not limited to, A-

Levels, UCAT, BMAT, the EPM and SJT, the PLAB and MRCGP

examinations, with similar findings to those reported

here.15,16,39e41 Likewise, the predictive validity of the USMLE

was assessed using the Medical College Admission Test, and

performance in the American Board of Surgery qualifying and

certifying examinations12,13 reveals a similar relationship be-

tween examinations.

Whilst the current review has not included all examina-

tions that a surgical candidate may attempt during their

training, the combined data from the four studies represents

most of the assessments commonly undertaken. Additionally,

each of these studies involved statistically powerful, longitu-

dinal analyses of large populations, thus enabling significant

conclusions to be drawn from the data.
Limitations

Being a good doctor requires more than being successful in

examinations and there are limitations to what examinations

can effectively assess.42 Examinations do fulfil a bench-

marking function for each clinician’s training and progres-

sion, often providing an objective assessment of knowledge

that is used in parallel with the programmatic assessment of

clinical competencies in the workplace. Associations be-

tween assessments taken throughout the training journey

will reassure the public and key stakeholders and such as-

sociations could be used to partially justify the use, and role,

of formal examinations throughout medical training. How-

ever, it is also important to accept the limitations of one-off
high-stakes examinations in comparison to regular assess-

ments of knowledge, skills and competencies within the

clinical environment.43

An attempt was made to identify whether MRCS Part A

performance could predict the risk of Fitness to Practice

sanctions (FtP) by the GMC as an additional marker of future

clinical performance. Poor performance in other postgraduate

medical examinations including the MRCP, MRCGP, PLAB,

American Board of Internal Medicine certification examina-

tions and the USMLE is associated with an increased likeli-

hood of sanctions and disciplinary action by medical

regulators.21,44e46 However, the reassuringly low number of

GMC FtP sanctions within a large cohort of early-career sur-

geons in the UK (31 sanctions across 11,660 surgeons) pre-

vented any meaningful statistical analyses of these

variables.47 A study of whetherMRCS scores could predict ‘on-

the-job’ performance in the form of Annual Review of

Competence Progression (ARCP) outcomes revealed that only

MRCS Part B was a statistically significant predictor of ARCP

outcomes in HST, not MRCS Part A scores.48 This was perhaps

unsurprising as this was a comparison of two very different

forms of assessment; a one-off, high-stakes, written exami-

nation of knowledge (MRCS Part A) and multiple measures of

progression, mostly relying on clinical learning events su-

pervised by senior clinicians, rather than a comparison of like-

for-like. However, it is reassuring that MRCS Part B, a more

similar assessment of knowledge and skills in the clinical

environment, was predictive of ARCP outcomes. This will be

discussed further in the second article of this series titled

‘Establishing the Predictive Validity of the Intercollegiate

Membership of the Royal Colleges of Surgeons Written Ex-

amination:MRCS Part B’. Furthermore, this similarity between

assessment methods and examination performance may also

explain the stronger correlation between EPM, a measure of

performance in clinical examinations at Medical School, in

comparison to weaker correlations seen between Part A and

non-clinical medical school admissions tests. It is however

difficult to assess the similarity of the assessments

comprising the EPM score with MRCS Part A as currently UK

medical schools have flexibility in how they examine their

students. The introduction of the UK’s Medical Licensing Ex-

amination (UKMLE) for students graduating in the academic

year 2024e2025 onwards will provide a standardised com-

parison for future work examining the associations between

different examinations in the medical and surgical training

pathway.

There is little doubt amongst medical educationalists that

candidates who perform well in early assessments continue

to perform well in later assessments.49 That these high-

performing candidates continue to perform well at MRCS

Part A is to be expected if there is predictive validity between

assessments taken throughout a surgeon's educational career.
All MRCS candidates are exceptional and have been high-

achievers at school to be selected for medical school, and

later CST. However, there will always be a spread of candidate

scores at MRCS Part A. This provides trainers and training

programmes with an opportunity to identify those at

increased risk of failing future assessments in surgery such as

MRCS Part B and FRCS Section 1, and provide additional

training opportunities and support for future examinations.

https://doi.org/10.1016/j.surge.2023.07.004
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Conclusion

Statistically significant correlations have been found between

MRCS Part A and other assessments taken in the surgical

training pathway. The combined data of the studies sum-

marised in this review have provided compelling evidence of

the predictive validity of this mandatory examination for the

first time.
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