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ORIGINAL REPORTS

Racial and Gender Influences on Pass Rates
for the UK and Ireland Specialty
Board Examinations
David Richens, MB, BS, FRCS,* Timothy R. Graham, MB, BS, FRCS,* John James,† Hettie Till, PhD,‡

Philip G. Turner, MB, BS, FRCS,* and Cara Featherstone, PhD*

*Joint Committee on Intercollegiate Examinations, Edinburgh, UK; †The Sickle Cell Society, London, UK; and
‡Assessment Support and Psychometric Services, Dundee, UK
INTRODUCTION: We explored effects of gender, ethnic
origin, first language, and training status on scores in the
Intercollegiate Specialty Board examinations in the UK and
Ireland across the computer-marked written section and in
the face-to-face oral and clinical section.

METHODS: Demographic characteristics and examination
results from 9987 attempts across 177 sittings from 2009 to
2013 were analyzed in an analysis of variance by training
status, gender, ethnic origin, first language, and section
(computer-marked multiple-choice examination vs face-to-
face oral and clinical examination).

RESULTS: We found increasing alignment between exam-
iner and candidate characteristics during this period, with a
50% increase in examiners of Asian ethnic origin and a 60%
increase in examiners whose first language is not English.
The strongest factor in the analysis of variance was training
status (F[2, 9818] ¼ 27.67, p o 0.001), with candidates in
training significantly outperforming others. Within “core
candidates” (first attempt, in training), we found significant
main effects for ethnic origin (F[5, 4809] ¼ 2.36, p ¼
0.04), and first language (F[2, 4809] ¼ 5.29, p ¼ 0.003),
but no interaction effects between these factors and section
(both F o 1, p 4 0.05).

CONCLUSIONS: Training status was the most important
factor in candidates’ results. Although the analysis showed
significant effects of ethnic origin and first language within
“core candidates,” these differences were statistically indis-
tinguishable between the 2 sections of the examination,
suggesting that the differential attainment by these factors
cannot be attributed to examiner bias in a face-to-face
examination. ( J Surg Ed ]:]]]-]]]. JC 2015 Association of
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INTRODUCTION

This study investigates differential attainment in candidates
sitting the Intercollegiate Specialty Board exams in the UK
and Ireland. These examinations are high stakes competency
based assessments taken at the completion of surgical
training. They are conducted by the Joint Committee on
Intercollegiate Examinations (JCIE) and regulated by the
General Medical Council (GMC). Success in the appro-
priate Intercollegiate Specialty Board examination is a
mandatory step in becoming eligible to apply for a
consultant appointment in the relevant specialty. The
Examination Regulations were relaxed in November 2006
to allow candidates without national training numbers and
also those not in recognized training posts in the UK or
Ireland to enter the examination.
Standard 17 of the 2010 GMC standards for curricula

and assessments1 relates to equality and diversity and states
that Colleges must have equal opportunities and antidiscri-
mination policies in place in relation to trainees and
trainers, together with an indication of how these will be
implemented and monitored. Under the Equality Act 20102

the Colleges must, in carrying out their functions, have due
regard to the need to eliminate unlawful discrimination,
harassment and victimization, advance equality of oppor-
tunity and foster good relations between people who share a
protected characteristic and those who do not. In response
rectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2015.08.003
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to the Act and to the GMC standard, the Joint Surgical
Royal Colleges published an Equality and Diversity Policy
in July 2013.3

Concerns have existed for some time around the known
differential attainment by protected characteristics in med-
ical postgraduate examinations.4 In 2006, a British Medical
Association survey of Royal College examinations showed a
disparity between examiner, workforce, and candidate
profiles.5 In 2013, Esmail and Roberts authored a report,
commissioned by the GMC, concerning the Royal College
of General Practitioner examinations.6 This demonstrated
differential attainment in the examination according to
ethnicity and the authors speculated that this may be owing
to a lack of familiarity with UK general practice and
examination structure/process. Additionally the different
ethnic cohorts scrutinized were not thought to be academ-
ically equivalent. Contemporaneously, an article in the
British Medical Journal based on the same data concluded
that “subjective bias owing to racial discrimination in the
clinical skills assessment may be a cause of failure for UK
trained candidates and international medical graduates.”7

Following this publication the British Association of
Physicians of Indian Origin obtained a judicial review of
the methodology of the Royal College of General Practi-
tioners examination. Justice John Mitting rejected the claim
that aspects of the clinical skills assessments should be declared
unlawful and ruled that the College was neither racially
discriminatory nor in breach of its public sector equality
duty. However, he did rule that there was a disparity in results
between different groups and the Royal College of General
Practitioners must take action to address this.8

The recent widely reported concerns about bias in Royal
College examinations highlighted the need to review exist-
ing assessment practices in all medical specialty
examinations.9,10

In this study, we asked:
2

1.
 Whether differences in pass rates could be demon-
strated between candidates by gender, ethnic origin,
first language, or training status.
2.
 Whether candidates performed similarly when
marked by a computer and by examiners.
Gender and ethnic origin were selected for study as
recognizable characteristics that could therefore be subject
to examiner bias in clinical and oral examinations. First
language and training status were selected for study based
on earlier reports exploring differences in performance by
these characteristics.11-14
METHODS

During the time frame of this study (2009-2013) the 9
surgical specialties were cardiothoracic surgery, general
surgery, neurosurgery, oral and maxillofacial surgery, otolar-
yngology, pediatric surgery, plastic surgery, trauma and
orthopedic surgery, and urology.
All the surgical specialty examinations consist of 2

sections. Section 1 is a multiple choice examination sat
online and consisting of 2 papers marked by computer—a
single best answer paper of 110 questions and an extended
matching item paper of 135 questions. Scores on the 2
papers are combined to give an overall score. Candidates
have to pass Section 1 before being allowed to proceed to
the Section-2 examination, which consists of a combination
of patient-based clinical examinations and scenario-based
structured orals stations double marked by trained exam-
iners. The examination standard is that of the level of a day-
1 consultant working in the UK and Ireland.
Candidates

The analysis included 9987 candidate attempts (4952 in
Section 1 and 5035 in Section 2) across 177 sittings (84
sittings of Section 1 and 93 sittings of Section 2).
Candidates who sat the examination multiple times
appeared multiple times in the data set. The 93 sittings of
Section 2 included 3567 examiners (660 unique examiners).
Data Collection

As part of the application process, candidates voluntarily
declare their gender, ethnic origin, first language, training
status, primary medical qualification, and possession of the
Membership of Royal College Surgeons qualification as part
of the application process. For each category, candidates had
the option “prefer not to say”. The candidates’ declared
ethnic origins were grouped into 5 categories according to
the 2011 UK government ethnicity categories: Asian, black,
mixed, white, and other. For the purpose of this study First
language was categorized as either English or Other. Gender
was categorized as either men or women. Training status
had 3 levels: candidates with National Training numbers in
recognized Training Posts (termed “in training towards a
Certificate of Completion of Training [CCT]”); candidates
in recognized training posts but without a national training
number (termed “in training not towards a CCT”); and
candidates without a training number who are not in
recognized training posts (termed “not in training”). Core
candidates were defined as those in training towards CCT
who were on their first attempt.
Additional information stored for each candidate entry

includes their score in the examination, their attempt
number, and the pass mark.
Data Analysis

To conduct this analysis, it was necessary to make the data
comparable across different sittings and across different
Journal of Surgical Education � Volume ]/Number ] � ] 2015



specialties, where there may be a different number of
maximum points in the examination, and a different pass
mark. Candidates’ scores were transformed by first subtract-
ing the pass mark from the candidates’ total scores and then
z-transforming these difference scores after splitting the data
by sitting. This process, which is commonly used to
standardize scores, captures where each score sits within
the distribution of scores. Hereafter in the article, candi-
dates’ “z-transformed difference scores” are referred to as
“scores”. We explored candidates’ scores in a 2 (section) � 3
(gender) � 3 (first language) � 3 (training) � 6 (ethnic
origin) analysis of variance.
RESULTS

Candidate and Examiner Demographics

Across all characteristics, the number of candidates and
examiners answering “prefer not to say” has decreased over
the years, demonstrating a greater willingness to
provide data.
Of the 9987 candidates attempts, 5727 (57%) were

classed as “in training working towards a CCT”, 4022
(40%) were classed as “not in training”, and 238 (2%) were
classed as “in training not working towards a CCT”.
Looking only at first attempt candidates (7083 in total),
the numbers were, respectively, 4878 (69%), 2075 (29%),
and 130 (2%). The higher proportion of candidates classed
as “not in training” in the full data set is an indicator of the
greater likelihood of these candidates being unsuccessful on
their first attempt at the examination.
FIGURE 1. Evolution of ethnic origin data o
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The proportion of candidates (and examiners) describing
themselves within each broad ethnic origin category across
this 5-year period is as follows:
ve
1.
r time
Asian: 36% (14%)

2.
 Black: 3% (0.4%)

3.
 Mixed: 2% (0.6%)

4.
 White: 27% (77%)

5.
 Other: 11% (2%)

6.
 Prefer not to say: 22% (6%).
This breakdown by ethnic origin shows a greater pro-
portion of Asian candidates than candidates from any other
ethnic group, and a greater proportion of white examiners
than examiners from any other ethnic group.
Figure 1 shows that there has been a steady 50% increase

in the proportion of examiners describing their ethnic origin
as Asian from 12% in 2009 to 18% in 2013, whereas the
proportion of candidates describing themselves as belonging
to different ethnic groups has remained relatively stable over
this period.
With regards to first language, the proportions for

candidates (and examiners) are as follows:
1.
 English: 45% (85%)

2.
 Other: 35% (11%)

3.
 Prefer not to say: 20% (4%).
Although most examiners have English as their first
language, the number of candidates for whom this is the
case falls short of the majority. The evolution of this
characteristic over time, captured in Figure 2, shows a
in candidates and examiners.
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FIGURE 2. Evolution of first language over time in candidates and examiners.
63% increase from 8% in 2009 to 13% in 2013 examiners
who do not have English as their first language.
With regards to gender, we find a greater proportion of

men in the examiners than in the candidates:
4

1.
 Men: 87% (94%)

2.
 Women: 12% (4%)

3.
 Prefer not to say: 2% (2%).
The evolution over time shows little change in the
proportion of male and female candidates and examiner
over this period.
Candidate’ Scores by Demographic
Characteristic, Examination Component
and Training Status

Candidates’ scores were analyzed in a 2 (section) � 3
(gender) � 3 (first language) � 3 (training) � 6 (ethnic
origin) analysis of variance. This analysis revealed that the
variable which accounted for the largest part of the variance
in candidates’ scores was Training (F[2, 9818] ¼ 27.66,
p o 0.001, where F denotes the ratio of variances). Post
hoc pairwise comparisons were conducted using a Bonfer-
roni adjustment (the correction made to p values when
several dependent or independent tests are being performed
simultaneously on a single data set). This showed that
candidates in training towards a CCT achieved significantly
higher scores than those in training not towards a CCT
(p o 0.001), who in turn achieved a significantly higher
score than candidates not in training (p ¼ 0.003). No
significant interaction was found between training and
section (F o 1, p ¼ 0.95), meaning that the effect of
Training was similar across Section 1 and Section 2, as
illustrated in Figure 3.
Because Training accounted for so much of the variance

in this model and because of the difficulty of interpreting
effects of demographic characteristics compounded by
number of attempts and training status, subsequent analyses
were carried out using only the “core candidates” (in
training towards a CCT and on their first attempt).
Within the core group of candidates (N ¼ 4878), no

significant main effect for gender was found (F o 1, p 4
0.05). Significant main effects were found for first language
(F[2, 4809] ¼ 5.29, p ¼ 0.005) and Ethnic Origin (F[5,
4809] ¼ 2.34, p ¼ 0.04). Post hoc Bonferroni analyses
included a category for “prefer not to say”, but only
comparisons between declared characteristics are reported
for ease of interpretation.
Post hoc analyses on the First Language data showed that

candidates whose first language is English achieved signifi-
cantly higher scores than candidates with another first
language (p o 0.001). Post hoc analyses on the ethnic
origin data showed that candidates who described their
ethnic origin as “white” achieved significantly higher scores
than candidates in all other ethnic groups did (all compar-
isons p o 0.01). No other pairwise comparisons were
statistically significant.
We found no significant interaction effects of section �

ethnic origin (F o 1, p 4 0.05) or section � first language
(F o 1, p 4 0.05). This is reflected in the trends shown in
Figures 4 and 5; similar differences between groups are seen
in Section 1 and Section 2.
Finally, the analysis revealed a significant section �

gender interaction effect in “core candidate” (F[2, 4809]
¼ 5.70, p ¼ 0.003), meaning that the difference between
Journal of Surgical Education � Volume ]/Number ] � ] 2015



FIGURE 3. Candidate scores by training status across Section 1 and Section 2. CSD, certificate of specialist doctor.
candidates by gender was different in the 2 sections, as
illustrated in Figure 6. Simple effects analyses carried out on
the data split by section revealed a significant main effect for
gender in both sections (Section 1: F[2, 2374] ¼ 7.99, p o
0.001); Section 2: F[2, 2498] ¼ 8.90, p o 0.001).
Bonferroni pairwise comparisons on the Section-1 data

revealed that the male candidates achieved significantly
FIGURE 4. Scores by ethnic origin in all candidates and in “core

Journal of Surgical Education � Volume ]/Number ] � ] 2015
higher scores than the female candidates (p o 0.001).
The same analysis on the Section-2 data showed that the
female candidates performed slightly better than the male
candidates did but that the difference was not significant.
The only significant pairwise comparisons in the Section-2
data were between the candidates who did not declare their
gender and those who did. Removing the “prefer not to say”
candidates” in Section 1 and Section 2. NA, not applicable.
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FIGURE 5. Scores by first language in all candidates and in “core candidates” in Section 1 and Section 2. NA, not applicable.
candidates from the data set and repeating the simple effects
analysis revealed again a significant main effect for gender in
both sections. The effect was greater in Section 1, where the
male candidates achieved a significantly higher score than
the female candidates (t[2347] ¼ 4.00, p o 0.001), than in
Section 2 where the female candidates achieved a signifi-
cantly higher score than the male candidates (t[2475] ¼
2.20, p ¼ 0.03).
FIGURE 6. Scores by gender in all candidates and in “core ca

6

DISCUSSION

Assessment at this level should ensure that only those who
have demonstrated the required level of knowledge, com-
petence and application thereof are allowed to pass, both for
the reassurance of patients and for the accountability of the
profession. The outcomes have far-reaching effects on the
career opportunities of those who do not pass. The
ndidates” in Section 1 and Section 2. NA, not applicable.
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examinations must therefore allow for fair and robust
decision making based solely on the candidates’ abilities.
The JCIE complies with UK law (Equality Act) and is

committed to meeting, and if possible exceeding, GMC
standards on equality and diversity. The JCIE Equality and
Diversity Policy required an initial scoping exercise, the
results of which formed the basis of this first reported study
of performance by demographic characteristics in the UK
and Ireland surgical specialty Board examinations.
The exploration of demographic characteristics showed

that there was a gradual increase in examiners describing
themselves as having a nonwhite ethnic origin, with a 50%
increase in the proportion of examiners from Asian ethnic
origins, and a 63% increase in the proportion of examiners
who do not have English as their first language during this
period. These trends are encouraging, and reflect the desire
to make the ethnic mix of examiners more representative of
the various stakeholders in these examinations (the UK and
Irish patient population, the medical workforce and the
candidates). These changes have taken place as part of the
natural evolution of examiner panels without any positive
action in examiner recruitment or selection over this time
frame.
The exploration of scores showed that the variable, which

had the largest effect was training status. As these examina-
tions were specifically developed to assess surgical training in
the UK and Ireland against the Intercollegiate Surgical
Curriculum, with examination standards set at the level of a
day-1 consultant working in these countries, this result is
not surprising. National trainees have undergone a mini-
mum training of 6 years with support from a Deanery
mentor, structured around a defined national curriculum
with work-based assessments and formal annual review of
competence progression. At the completion of their train-
ing, the training program director is required to certify that
the candidate is at the level of a day-1 consultant before they
are eligible to sit the examination. The effect training had
on candidates’ outcomes is part of the body of evidence
supporting the validity of these examinations, whereby
examinees with advanced training in the topic outperform
those with less training.
When looking only at core candidates (in training

towards a CCT and on their first attempt), we found
smaller but significant main effects for ethnic origin and for
first language. However, these effects were statistically
indistinguishable between Section 1 (computer marked)
and Section 2 (face to face). This provides reassurance that
the differential attainment across these candidate groups
could not be attributed to examiner bias in a face-to-face
examination. The gender differences noted in Section 1 and
Section 2 mirror a common observation of women perform-
ing better in constructed response formats and men
performing better in selected response formats,15-17 though
more research is needed on this topic within postgraduate
medical assessments.
Journal of Surgical Education � Volume ]/Number ] � ] 2015
These findings echo the findings from other investiga-
tions into differential attainment and reinforce the call for
more research underpinning factors in the wider context of
postgraduate medical training.
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