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Abstract

Background Differential attainment (DA), or differences in performance of groups (rather than individual differ-
ences), has been observed in a number of postgraduate medical specialty examinations used in UK medical training.
Until now, much of the published research on DA has been limited in scope and size to one specialty, one examina-
tion or one type of assessment. This retrospective cohort study addressed this gap by examining the relationship
between numerous sociodemographic differences and performance in almost all UK postgraduate medical examina-
tions using a dataset of more than 180,000 examination attempts by UK and international medical graduates, adjust-
ing for prior academic attainment.

Methods This retrospective cohort study used the UK Medical Education Database (UKMED) to analyse the impact
of a range of sociodemographic factors on performance in all UK postgraduate medical examinations aggregated
into written and clinical exams. Pass/fail data at the first examination attempt were analysed for all candidates

(UK medical school graduates (UKG) and those from non-UK schools (IMG)) sitting an examination between 2014
and 2020. Univariate analyses identified variables to carry forward into multivariate logistic regression models.
Informed by previous research, all models were adjusted for prior academic attainment.

Results 180,890 examination first-attempts were made by UKG and IMG candidates, and 121,745 (67.3%) passed

at the first attempt. Multivariate regression models showed that place of primary qualification (UKG vs IMG), gender,
age, ethnicity, religion, sexual orientation, disability status and working less than full-time were all statistically signifi-
cant, independent predictors of examination outcomes for all examination candidates. Additionally, there were signifi-
cant associations between socioeconomic backgrounds and performance for UKGs alone. The strongest independent
predictors of failing written and clinical examinations were graduating from a non-UK medical school, having a minor-
ity ethnic background and having a registered disability.

Conclusions This, the largest study of UK postgraduate medical examination outcomes, identified sociodemographic
differences that were independently predictive of performance in written and clinical postgraduate medical examina-
tions. Further analysis is now required to ascertain whether these group-level differences exist in each postgraduate
medical examination, the majority or a select few.
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Background

Differential attainment (DA), or an awarding gap
between groups (rather than individual differences), has
been observed across all medical education stages and
medical specialties [1], across protected characteristics
such as ethnicity [2-16], age [9, 13, 17-22], gender [4, 5,
9, 10, 15, 21-24], and disability/neurodiversity [25-28].
DA is seen between groups that have experienced differ-
ences in educational opportunities and socioeconomic
backgrounds [9, 29-35], and between UK medical gradu-
ates (UKG) and international medical graduates (IMGs)
[12, 14, 18, 36—41]. It has been observed across multiple
types of assessments, including, but not limited to, out-
comes on written and clinical examinations [2—-13, 22,
23, 25-28, 35], selection for postgraduate specialty train-
ing [14, 19, 30, 41, 42], and appraisal outcomes [17, 21,
35, 43—45]. Such DA indicates the presence of systemic
societal and educational biases which hinder individuals’
learning experiences and career progression [2, 46, 47],
limit diversity and size of the health workforce [48—50],
and ultimately negatively impact patient care [51]. DA is
a growing concern for medical educators, policymakers,
and the medical community.

In the UK, public authorities such as universities, the
National Health Service (NHS) as well as Royal Colleges,
the General Medical Council (GMC) and Faculties have
a legal duty to address differences between groups with
and without certain characteristics protected by the
Equality Act 2010 [35, 52, 53]. Understanding patterns of
DA in medical training is critical to inform the focus of
change efforts and provision of support aiming to reduce
these attainment gaps.

However, much of the published research on DA has
been limited in scope and size to one specialty, one exam-
ination, one type of assessment (e.g. written or clinical)
or only including candidates with training numbers, with
few exceptions [7, 37]. Similarly, many previous studies
have looked only at specific, individual protected char-
acteristics, with ethnicity dominating the research [35,
44, 54, 55]. Focusing on certain characteristics in isola-
tion limits understanding of the factors which are having
the greatest impact, and how multiple protected char-
acteristics (e.g. ethnicity and gender) interact in respect
of disadvantage [56]. In contrast, the objective of this
retrospective cohort study was to examine the relation-
ship between numerous sociodemographic differences
and performance in almost all UK postgraduate medi-
cal (written and clinical) examinations using a dataset
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of more than 180,000 examination attempts by UK and
international medical graduates.

Note we have used the term “differential attainment”
(DA) in this paper rather than “awarding gap” The lat-
ter is becoming more commonplace in medical educa-
tion. “Awarding gap” explicitly recognises that the issue
is not at an individual level, but rather is due to systemic
inequalities, and as such it is the responsibility of insti-
tutions to address, by ensuring equitable working and
learning environments. However, after lengthy consul-
tation with key stakeholders, we adopted the same ter-
minology as that used by the GMC, within the UKMED
database and by the wider literature at the time of car-
rying out the study. This allowed us to contextualise our
work and compare it with existing studies. Note, too, that
the term “minority group” refers to all groups minoritised
within the UK medical environment, whether by under-
representation, disadvantage, or differences in group-
level training and assessment outcomes. This aligns with
the definition by Selvarajah et al. [57]; “individuals and
populations, including numerical majorities, whose col-
lective cultural, economic, political and social power has
been eroded through the targeting of identity in active
processes that sustain structures of hegemony”

Methods

This retrospective cohort study used the UK Medical
Education Database (UKMED) database (https://www.
ukmed.ac.uk/). Anonymised data were extracted by
the GMC data project manager for all candidates (UK
and overseas graduates, candidates with and without a
national training number (NTN) at the time of sitting an
examination) who attempted UK post-graduate medi-
cal examinations between 2014 and 2020 (before the
COVID-19 pandemic). Univariate analysis was used to
determine the associations between sociodemographic
variables available in the UKMED database and first-
attempt examination outcomes. Multivariate logistic
regression models were then created to identify which
variables were independent predictors of success at writ-
ten and clinical postgraduate medical examinations used
in UK medical training.

Data aggregation

Rules for handling and aggregating data were estab-
lished before data extraction, and access was granted
to the research team. Examination scoring and the
score required to pass varies between examinations
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and sittings. Using a continuous examination outcome
variable would considerably limit the interpretation
and applicability of the results. Therefore, examination
pass/fail was used as the outcome measure. Examina-
tion first-attempt results (pass/fail) were used given the
strong evidence to show that first-attempt results are
the best predictor of later success in medical examina-
tions [58, 59].

All examinations were categorised into either their
written components or their Clinical/Objective Struc-
tured Clinical Examination (OSCE)/Viva voce (herein
described as ‘clinical’ examination) components to cre-
ate an aggregated comparison between all written ver-
sus all clinical postgraduate medical examinations used
in the UK. Examinations with fewer than 200 recorded
cases were excluded to ensure sufficient statistical
power to provide meaningful analyses. These examina-
tions included: Diploma in Pharmaceutical Medicine,
Membership of the Faculty of Occupational Medicine,
Membership of the Faculty of Sexual and Reproductive
Health, Diploma in Otolaryngology — Head and Neck
Surgery written, Faculty of Public Health, and several
specialty certificate examinations including: Neurol-
ogy, Infectious Diseases, Medical Oncology and the
European Board of Gastroenterology and Hepatology
Examination. A detailed description of each examina-
tion and its place within medical training pathways lies
outside the scope of this paper but can be found online
[60]. Additional file 1: Supplementary Table 11 includes
the list of all postgraduate examinations included in the
final analyses. If a candidate had attempted more than
one examination, then their first-attempt results for
each examination were included in the analyses.

Self-declared ethnicity and religion were aggregated
to align with previous GMC publications and data
analyses on differential attainment [46, 61]. This ena-
bled comparison of the current analyses with previous
ones. Age was dichotomised into either <29 years old
or >29 years old at the time of taking the examination.
This cut-off is designed to capture those who did a 5-6-
year medical degree as an undergraduate and had lim-
ited time out of training (e.g. for maternity leave or a
“Foundation year 3”) versus more mature candidates
who may have taken time out of training, undertaken
medicine as a graduate or after several years in a differ-
ent career before starting medicine. Those with missing
data for whether or not they worked less than full-time
(LTFT) were assumed to work full-time as the percent-
age of LTFT candidates in the dataset corresponded
with that in recent workforce reports [54]. Data for
other demographic variables are presented as held in
the UKMED database.
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Measures of socioeconomic status and educational
background
Multiple measures of socioeconomic status and educa-
tional background are held within UKMED for UKGs
only, collected on application to university. Measures of
socioeconomic status included Index of Multiple Depri-
vation (IMD) quintiles and entitlement to income sup-
port and free school meals [9, 30, 31, 62]. The second and
third of these are self-explanatory but further informa-
tion is provided within the UKMED data dictionary if
required [63]. IMD identifies small zones of deprivation
throughout the UK mapped to socioeconomic domains
and range from quintile 1 (most deprived) to quintile 5
(least deprived). IMD quintiles were dichotomised into
1 and 2 (as these two quintiles are commonly used in
higher education to identify most disadvantaged, or ‘wid-
ening participation students’) vs quintiles 3, 4 and 5.
Measures of educational background included the fol-
lowing: high-school type (dichotomised into state (non-
fee paying) or fee-paying school), parental education
(whether at least one parent is university-educated or
not); parental occupation (mapped to national statistics
socioeconomic codes on a scale of 1 to 5 and dichot-
omised into managerial and professional occupations
(code 1) vs others (codes 2—5) as used in previous stud-
ies) and Participation of Local Areas (POLAR) quintiles
[9, 29-31]. The POLAR scoring system classifies areas of
the UK according to the level of participation of young
people in higher education, which ranges from quintile
1 (lowest participation in higher education) to 5 (high-
est participation). POLAR scores were dichotomised
for analysis, with POLAR quintiles 1 and 2 representing
students from the lowest participation areas vs students
from quintiles 3, 4 and 5 [9, 30, 31]. Note that both IMD
and POLAR scores are based on UK postcodes. There-
fore, POLAR and IMD quintiles were included in analy-
ses only for non-graduate entry medical students as, for
these groups, POLAR and IMD are most likely to repre-
sent the parental/childhood home (rather than a univer-
sity dwelling).

Adjustment for prior academic attainment

High school performance has been shown to correlate
with success in postgraduate medical examinations [11,
64, 65]. Almost all UK graduates in the UKMED database
have linked Universities and Colleges Admissions Ser-
vice (UCAS) Tariff scores. The UCAS Tariff is a means of
allocating points to post-16 qualifications (e.g. A-Levels,
Highers, and other high school exit examinations), based
on a simple mathematical model which uses a qualifica-
tion size and grading scale to generate a total number of
points. UCAS Tariff scores are thus a surrogate measure
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of ‘prior academic attainment. Information regarding
how UCAS Tariff scores are calculated can be found at
https://www.ucas.com/.

International medical graduates (IMGs) who’s place of
primary medical qualification (PMQ) is outside of the
UK do not have a UCAS tariff. Thus, outcome on the
Professional and Linguistic Assessments Board (PLAB),
a test required to register for a GMC license to practice
medicine, was used as a measure of prior attainment for
IMGs. The PLAB aims to ‘check that IMGs know and can
do the same as a doctor starting the second year of their
Foundation Programme training in the UK’ [66]. The
PLAB is known to show predictive validity and correlates
with later performance on postgraduate examinations
[37, 45, 67].

Thus, individual-linked UCAS Tariff scores (for UKGs)
and PLAB scores (for IMGs) relative to the pass mark
were each converted to continuous z-scores to take
account of changes to pass marks between each exami-
nation diet within the study period. While not perfect
measures (i.e. both could potentially exhibit group-level
attainment differences and UCAS tariffs are more his-
torical scores compared to the PLAB test which is taken
more recently in trainees’ careers) these scores provided
a numerical measure of prior academic attainment for
each candidate within the dataset.

Statistical analysis
Univariate analysis was used to determine the associa-
tions with first-attempt examination outcomes. To avoid
a high level of multi-collinearity within the MV regres-
sion models, Spearman’s Rho correlation coefficients
were first calculated for each measure of socioeconomic
status and educational background (Additional file 1:
Supplementary Table 2). Where a high correlation coef-
ficient was found between two variables representing
either socioeconomic status or educational background,
only one was entered into regression models. The fol-
lowing measures were therefore not carried forward
into regression models: eligibility for free school meals
and income support (note: IMD variable was retained,
which captures measures of childhood socioeconomic
status) and POLAR scores (note: educational opportu-
nity is captured within the retained variables IMD and
school type). Missing data (including where data was not
declared by individuals during data collection exercises)
were excluded from regression analyses (all analyses were
therefore performed on a complete-case basis), and the
total cohort used in each analysis (#) is stated in each
table.

Logistic regression (LR) models were created using
backwards conditional MV regression analyses. Two LR
models were created, both adjusted for measures of prior
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academic attainment. The first included all candidates
(all UK graduates (UKG) and international medical grad-
uates (IMGs)), the second LR model included only UKGs
as more granular sociodemographic data were avail-
able for this group. For example, less than 5% of IMGs
had matched data for socioeconomic status, education
background or first language. Likewise, 80% of UKGs
had missing First language data, preventing this variable
from being included in LR models. Only variables that
remained significant in the final MV model after adjust-
ing for all other variables are presented. All analyses were
conducted using SPSS® for Windows v24.0 (IBM Corp,
Armonk, NY, USA). In line with the Higher Education
Statistics Agency data standards (www.hesa.ac.uk), all
counts presented have been rounded to the nearest 5 to
ensure person-level anonymity [68].

Ethics

No formal ethical approval was required for this study
of existing UKMED data. UKMED has received eth-
ics exemption for projects using exclusively UKMED
data from Queen Marys University of London Ethics of
Research Committee on behalf of all UK medical schools
(https://www.ukmed.ac.uk/documents/UKMED_resea
rch_projects_ethics_exemption.pdf). The Intercollegi-
ate Committee for Basic Surgical Examinations (ICBSE)
and its Internal Quality Assurance Subcommittee,
which monitors MRCS standards, research and quality,
approved this study.

Patient and public involvement
Patients and the public were not involved in the design,
conduct or reporting of this study.

Results

Between 2014 and 2020, 180,890 first-attempts were
made at UK postgraduate medical examinations by UKG
or IMG candidates. A total of 121,745 (67.3%) passed at
the first attempt. Excluding candidates with missing data,
the largest groups within each sociodemographic factor
were UKG (73.2%), Female (51.2%), age>29 years old
(53.7%), White (54.3%), no religion (35.6%), heterosex-
ual/ straight (96.1%), no disability (94.3%) and not LTFT
(92.9%; less than full-time).

Of UK graduates, 75.4% (1=99,840) passed at the
first attempt. Excluding candidates with missing data,
the largest groups within each sociodemographic factor
for UKGs only were Female (54.5%), age <29 years old
(56.8%), White (64.6%), no religion (46.4%), heterosexual/
straight (95.3%), no disability (93.7%), not LTFT (92.7%),
English as first language (78.9%), university educated par-
ents (68.8%), parents in managerial or professional occu-
pations (87.5%), POLAR quintiles III-V (86.7%), IMD
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quintiles III-IV (80.8%), attended state/non-fee paying
schools (70.1%), not eligible for income support (86.4%)
and not eligible for free school meals (91.5%).

Of international graduates, 45.2% (n=21,905) passed at
the first attempt. Excluding candidates with missing data,
the largest groups within each sociodemographic fac-
tor for IMGs only were Male (57.9%), age >29 years old
(82.4%), Asian or Asian British (52.6%), Muslim (33.2%),
heterosexual/ straight (81.1%), no disability (96.8%) and
not LTFT (93.4%).

UK graduate and international medical graduate combined
results

Univariate analysis of postgraduate medical examination
first attempt pass rates by sociodemographic variables for
UKGs and IMGs is shown in Table 1. The logistic regres-
sion (LR) model heatmap showing predictors of success
and failure at the first attempt at all postgraduate writ-
ten and all postgraduate clinical examinations for UKGs
and IMGs combined after accounting for prior academic
performance is shown in Table 2. The numerical logis-
tic regression results containing odds ratios (OR) and
95% confidence intervals (CI) can be found in Table 3.
In total, 69,595 first-attempts at written examinations
had matched data and were included in the LR analysis,
and 38,485 first-attempts at clinical examinations had
matched data and were included.

Place of primary medical qualification (PMQ; UK or
overseas) was the strongest predictor of failure at UK
postgraduate medical examinations, regardless of exami-
nation format (written or clinical). IMGs were 65% less
likely to pass a written examination (OR 0.35 (95% CI
0.33 to 0.37)) and 75% less likely to pass a clinical exami-
nation (OR 0.25 (95% CI 0.23 to 0.27)) at the first attempt
compared to UKGs after adjusting for other sociodemo-
graphic factors and prior academic attainment.

Different patterns of attainment were seen according
to gender and depending on examination format. Female
candidates were significantly less likely to pass written
examinations (OR 0.88 (95% CI 0.85 to 0.91)) but sig-
nificantly more likely to pass clinical examinations (OR
1.33 (95% CI 1.26 to 1.40)) at the first attempt compared
to male candidates. Older candidates (>29 years of age)
were significantly more likely to pass written (OR 1.32
(95% CI 1.27 to 1.37)) and clinical (OR 1.14 (95% CI 1.08
to 1.20)) examinations at the first attempt compared to
younger candidates.

After adjusting for other sociodemographic factors
and prior academic attainment, ethnicity was a strong
predictor of examination outcomes. Minority ethnic
groups were significantly less likely to pass written and
clinical examinations at the first attempt compared to
White candidates. The biggest attainment gap existed for
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candidates identifying as Black or Black British, who were
less than half as likely to pass written (OR 0.49 (95% CI
0.45 to 0.53)) and clinical (OR 0.49 (95% CI 0.43 to 0.54))
examinations compared to White candidates.

A strong correlation (Spearman’s Rho) existed between
ethnicity and religion r=0.506 (p <0.001) which is shown
in Additional file 1: Supplementary Table 3. Of those
who stated a religion, even after adjusting for other soci-
odemographic variables including ethnicity and prior
attainment, there was DA according to religious beliefs.
Candidates with religious beliefs were significantly less
likely to pass written examinations at the first attempt
compared to their peers who did not identify as having
a religion. Attainment patterns differed considerably for
clinical examinations. Candidates identifying as Buddhist
and Christian were significantly less likely to pass clinical
examinations at the first attempt (OR 0.68 (95% CI 0.57
to 0.80) and OR 0.93 (95% CI 0.87 to 0.99), respectively).
On the other hand, candidates identifying as Hindu
and Sikh were significantly more likely to pass (OR 1.12
(95% CI 1.00 to 1.25) and OR 1.28 (95% CI 1.05 to 1.56),
respectively).

Significant differences in attainment were found
according to sexual orientation. Lesbian, gay or homo-
sexual candidates were nearly 20% less likely than straight
or heterosexual candidates to pass written and clinical
examinations at the first attempt (OR 0.82 (95% CI 0.74
to 0.91) and OR 0.81 (95% CI 0.70 to 0.94) respectively).
Bisexual candidates were 26% less likely to pass clinical
examinations (OR 0.74 (95% CI 0.55 to 0.98)). Identify-
ing as bisexual was not found to be an independent sta-
tistically significant predictor of written examination
outcomes.

Disability status was a strong predictor of examination
outcomes. Candidates with registered disabilities were
45% less likely to pass written examinations and 34% less
likely to pass clinical examinations than their peers with-
out disabilities (OR 0.55 (95% CI 0.51 to 0.58) and OR
0.66 (95% CI 0.60 to 0.73) respectively). LTFT appeared
to be a protective factor with LTFT candidates being 24%
more likely to pass written and 14% more likely to pass
clinical examinations (OR 1.24 (95% CI 1.15 to 1.33) and
OR 1.14 (95% CI 1.05 to 1.25), respectively).

As per previous studies, prior academic attainment
(individual performance on the PLAB or UCAS tariff)
remained a predictor of future success at medical written
and clinical examinations (OR 1.39 (95% CI 1.37 to 1.42)
and OR 1.18 (95% CI 1.14 to 1.21), respectively).

UK graduate only results

The results of univariate analyses between sociodemo-
graphic variables and pass rates at all UK postgradu-
ate medical examinations split by written vs clinical
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Table 1 Univariate analysis of postgraduate medical examination first attempt pass rates by sociodemographic variables for UK (UKG)
and international medical graduates (IMG). Values presented as percentage pass rate and (number that passed/total number of first

attempts (n))

Percentage pass rate at first attempt (number passed/total number of first attempts)

UK and international medical

UK medical graduates

International medical graduates

graduates

N in cohort 180,890 132,370 48,520

PMQ, P-value <0.001 N/A N/A
UK 754% (99,840/132,370) 75.4% (99,840/132,370) N/A
IMG 45.2% (21,905/48,515) N/A 45.2% (21,905/48,515)
Missing (N) 0 0 0

Gender, P-value <0.001 <0.001 <0.001
Males 65.0% (57,415/88,280) 74.7% (44,970/60,165) 44.3% (12,450/28,115)
Females 69.5% (64,330/92,605) 76.0% (54,870/72,205) 46.4% (9460/20,400)
Missing (N) 0 0 0

Age, P-value <0.001 <0.001 <0.001
<29 years 71.9% (60,260/83,780) 74.6% (56,140/75,220) 48.2% (4120/8555)
>29 years 63.3% (61,485/97,110) 76.4% (43,700/57,150) 44.5% (17,785/39,960)
Missing (N) 0 0 0

Ethnicity, P-value <0.001 <0.001 <0.001
White 77.0% (72,550/94,180) 79.5% (68,055/85,565) 52.2% (4495/8615)
Asian or Asian British 56.7% (31,490/55,530) 67.6% (20,275/29,995) 43.9% (11,215/25,535)
Black or Black British 46.9% (4340/9250) 1% (1790/2980) 40.7% (2550/6270)
Mixed 68.2% (4055/5945) 74.2% (3575/4815) 42.5% (480/1130)
Other Ethnic Groups 55.3% (4755/8600) 1% (2655/4075) 46.4% (2100/4525)
Missing (N) 7385 4940 2445

Religion, P-value <0.001 <0.001 <0.001
No religion 77.5% (40,235/51,895) 79.0% (38,485/48,740) 55.5% (1750/3155)
Buddhist 57.9% (2145/3700) 64.7% (1235/1910) 50.7% (905/1785)
Christian 68.4% (32,015/46,805) 75.7% (27,075/35,760) 44.7% (4940/11,045)
Hindu 56.5% (7995/14,160) 69.2% (4370/6310) 46.2% (3625/7850)
Jewish 1% (725/975) 76.0% (675/890) 1% (45/85)
Muslim 50.5% (12,375/24,525) 64.6% (5425/8395) 1% (6950/16,130)
Sikh 64.9% (1305/2015) 70.1% (1145/1630) 42. 7%( 65/380)
Other 63.2% (1150/1820) 69.1% (985/1425) 41.8% (165/395)
Missing (N) 35,000 27,310 7690

Sexual orientation, P-value <0.001 0.001 0.001
Heterosexual/straight 67.0% (92,265/137,735) 75.6% (74,410/98,405) 45.4% (17,855/39,335)
Bisexual 67.5% (880/1305) 69.2% (770/1045) 41.3% (105/260)
Lesbian/gay/homosexual 72.2% (2755/3815) 74.0% (2550/3440) 55.1% (205/370)
Other 65.9% (330/500) 68.9% (285/410) 52.3% (45/90)
Missing (N) 37,535 29,070 8465

Disability, P-value <0.001 <0.001 <0.001
No vs 70.3% (99,475/141,485) 76.4% (85,395/111,715) 47.3% (14,080/29,770)
Yes 62.0% (5270/8500) 65.5% (4925/7520) 35.2% (345/980)
Missing (N) 30,905 13,135 17,765

LTFT, P-value <0.001 <0.001 <0.001
No 66.9% (112,515/168,060) 75.0% (92,075/122,740) 45.1% (20,440/45,325)
Yes 72.0% (9230/12,830) 80.6% (7765/9635) 45.9% (1465/3195)
Missing (N) 0 0 0

Prior attainment (z score), P-value <0.001 <0.001 <0.001
Pass mean 0.1210 0.0656 0.5599
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Table 1 (continued)
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Percentage pass rate at first attempt (number passed/total number of first attempts)

UK and international medical

UK medical graduates International medical graduates

graduates
Fail mean —0.0542 —0.1194 0.0674
Missing (N) 22,500 3245 19,260

components are shown in Table 4. The logistic regres-
sion model heatmap showing predictors of success and
failure at the first attempt at all postgraduate written and
clinical examinations for UKG (after accounting for prior
academic performance) is shown in Table 5. The numeri-
cal logistic regression results containing odds ratios
and 95% confidence intervals can be found in Table 6.
In total, 48,430 first attempts at written examinations
had matched data and were included in the LR analysis,
and 27,380 first attempts at clinical examinations had
matched data and were included.

Attainment differences according to gender remained
the same as that seen in the high-level all-candidates
analyses (of UKG and IMG combined), with females
being significantly less likely to pass written examinations
(OR 0.89 (95% CI 0.85 to 0.93)) but significantly more
likely to pass clinical examinations (OR 1.33 (95% CI 1.25
to 1.42)) at the first attempt compared to males. Also
similar was the finding that older candidates (>29 years
of age) were significantly more likely to pass written (OR
1.32 (95% CI 1.26 to 1.39)) and clinical (OR 1.15 (95% CI
1.08 to 1.23)) examinations at the first attempt compared
to younger candidates.

Ethnicity remained a strong predictor of examination
outcomes amongst UKGs after adjusting for other soci-
odemographic factors and prior academic attainment.
UKGs from minority ethnic groups were significantly
less likely to pass both written and clinical examinations
at the first attempt compared to White candidates. Simi-
lar to the all-candidates analyses, the biggest attainment
gap was between White candidates and Black or Black
British candidates, who were 56% less likely to pass writ-
ten (OR 0.44 (95% CI 0.39 to 0.50)) and 58% less likely to
pass clinical (OR 0.42 (95% CI 0.35 to 0.51)) examinations
compared to White candidates.

A moderate correlation (Spearman’s Rho) was found
between ethnicity and religion r=0.396 (p <0.001), which
is shown in Additional file 1: Supplementary Table 4.
Candidates who identified as Christian, Hindu, Jew-
ish, Muslim or Other religions were significantly less
likely to pass written examinations at the first attempt
compared to their peers who did not identify as having
a religion. No statistically significant difference in attain-
ment was found between Buddhist and Sikh candidates

vs candidates with no religion for written examinations.
In contrast to the high-level all-candidates analysis, reli-
gion was not a statistically significant predictor of clini-
cal examination outcomes for UKGs after adjusting for
other sociodemographic factors and prior academic
attainment.

Similar to the high-level all-candidates analyses, sig-
nificant differences in attainment were found according
to sexual orientation amongst UKGs. Lesbian, gay or
homosexual candidates were 20% less likely than straight
or heterosexual candidates to pass written and clinical
examinations at the first attempt (OR 0.80 (95% CI 0.71
to 0.90) and OR 0.80 (95% CI 0.68 to 0.95), respectively).
A notable difference to the high-level all-candidates anal-
ysis, was that identifying as bisexual was not found to be
an independent statistically significant predictor of clini-
cal examination outcomes for UKGs, indicating that the
attainment differences found for this group in the high-
level all-candidates analysis were largely experienced by
IMGs.

Disability status remained a strong predictor of writ-
ten and clinical examination outcomes. Candidates with
registered disabilities were 47% less likely to pass written
examinations and 35% less likely to pass clinical exami-
nations than their peers without disabilities (OR 0.53
(95% CI 0.49 to 0.57) and OR 0.65 (95% CI 0.58 to 0.74),
respectively). LTFT remained a protective factor, with
LTFT UKGs being significantly more likely to pass writ-
ten and clinical examinations (OR 1.30 (95% CI 1.18 to
1.44) and OR 1.33 (95% CI 1.17 to 1.51), respectively).

UKGs from more socioeconomically deprived back-
grounds (IMD quintiles I-II) were 16% less likely to
pass written examinations at the first attempt compared
to their peers from less deprived backgrounds (OR 0.84
(95% CI 0.79 to 0.89)). IMD quintile was not found to be
a statistically significant predictor of clinical examination
outcomes. School type was not found to be a statistically
significant predictor of either written or clinical exami-
nation outcomes. Similar to the high-level all-candidates
analyses, prior academic attainment (in this case, UCAS
tariff scores) remained a predictor of future success
at medical written and clinical examinations (OR 1.35
(95% CI 1.31 to 1.38) and OR 1.12 (95% CI 1.08 to 1.16)
respectively).
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Table 2 Logistic regression model heatmap (and odds ratio key) showing predictors of success at the first attempt at all combined
written and all combined clinical postgraduate medical examinations for UK (UKG) and international medical graduates (IMG) after
accounting for prior academic performance. The first category displayed within each variable was used as the reference

All Written All Clinical
Examinations Examinations

N in regression model 69595 38485
PMQ UKvs

IMG

Gender Males vs
Females

| Age <29yrs vs

>29yrs

Ethnicity White vs
Asian or Asian British
Black or Black British
Mixed

Other Ethnic Groups
Religion None vs
Buddhist

Christian

Hindu

Jewish

Muslim

Other

Sikh

Sexual Orientation
Heterosexual/ Straight vs
Bisexual

Lesbian/ Gay/Homosexual
Other

Disability No vs

Yes

LTFT No vs

Yes

Prior Attainment

Hat

Odds ratio key
=>1.51 1 Strong predictor of doing better at the Examination
1.26 - 1.50
1.01-1.25
1.00/ Not significant
0.75-0.99
0.5-0.74
<0.49 Strong predictor of doing worse at the Examination
Not Applicable Reference
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Table 3 Logistic regression model showing predictors of success
at the first attempt at all combined written and all combined
clinical postgraduate medical examinations for UK (UKG) and
International Medical graduates (IMG) after accounting for prior
academic performance. The first category displayed within each
variable was used as the reference. Results are presented as odds
ratio (95% confidence interval) and statistically significant effect
sizes are boldened. Examination abbreviations are outlined in the
examination key

All clinical
examinations

All written
examinations

N in analysis 69,595 38,485
PMQ, UK vs
IMG 0.35 0.25
(0.33-0.37) (0.23-0.27)
Gender, Males vs
Females 0.88 1.33
(0.85-0.91) (1.26-1.40)
Age, <29 years vs
>29 years 1.32 1.14
(1.27-1.37) (1.08-1.20)
Ethnicity, White vs
Asian or Asian British 0.59 0.50
(0.56-0.62) (0.46-0.54)
Black or Black British 0.49 0.49
(0.45-0.53) (0.43-0.54)
Mixed 0.78 0.63
(0.71-0.86) (0.55-0.72)
Other Ethnic Groups 0.62 0.52
(0.57-0.68) (0.46-0.59)
Religion, None vs
Buddhist 0.79 0.68
(0.71-0.89) (0.57-0.80)
Christian 0.77 0.93
(0.74-0.80) (0.87-0.99)
Hindu 0.81 1.12
(0.75-0.87) (1.00-1.25)
Jewish 0.78 0.81
(0.64-0.96) (0.60-1.10)
Muslim 0.67 097
(0.63-0.72) (0.88-1.06)
Other 0.66 0.88
(0.57-0.77) (0.70-1.11)
Sikh 0.84 1.28
(0.73-0.96) (1.05-1.56)
Sexual orientation, Heterosexual/straight vs
Bisexual 0.86 0.74
(0.73-1.02) (0.55-0.98)
Lesbian/gay/homosexual 0.82 0.81
(0.74-0.91) (0.70-0.94)
Other 0.77 0.91
(0.57-1.06) (0.57-1.46)
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Table 3 (continued)

All clinical
examinations

All written
examinations

Disability, No vs

Yes 0.55 0.66
(0.51-0.58) (0.60-0.73)
LTFT, No vs
Yes 1.24 1.14
(1.15-1.33) (1.05-1.25)
Prior attainment 1.39 1.18
(1.37-1.42) (1.14-1.21)
Discussion

In this study we set out to examine the relationship
between numerous sociodemographic differences and
performance in almost all UK postgraduate medical
(written and clinical) examinations. Using a dataset of
more than 180,000 examination attempts by UK (UKGs)
and international medical graduates (IMGs), we identi-
fied that, after accounting for prior academic attainment,
differences in performance were found according to place
of primary qualification, gender, age, ethnicity, religion,
sexual orientation, disability and LTFT status across all
UK postgraduate examination candidates (UKGs and
IMGs). Additionally, there were significant associations
between socioeconomic backgrounds and performance
for UKGs. Place of primary medical qualification (PMQ;
UK or overseas) was the strongest predictor of outcomes,
and the strongest independent predictors of failing writ-
ten and clinical examinations were place of primary med-
ical qualification, ethnicity and disability status.

We considered a greater number of potentially influ-
encing sociodemographic variables than previous simi-
lar studies of group differences [2-13, 22, 23, 25-28, 35],
including many individual differences that have been
historically neglected in DA studies (e.g. religion, sexual
orientation, disability, LTFT). Doing so highlighted to us
that different variables, or social positions [69], are not
independent of each other. Instead, they intersect at the
individual level (e.g. ethnicity, gender and sexual orienta-
tion). In other words, it is no longer adequate to look at
sociodemographic variables in isolation or semi-isolation
(e.g. gender, ethnicity) in studies examining the attainment
gap. Instead, we need to look at unique experiences with
consideration to the intersectionality of groups. By doing
s0, we may gain new insights, including identifying what
groups are more disadvantaged than others, and thus be
able to target interventions more effectively. This notion of
intersectionality has long been used in qualitative studies
of identity and marginalisation, but it is now gaining trac-
tion in quantitative research across disciplines, including
epidemiology and public health [70, 71].
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Table 4 Univariate analysis using chi-squared testing of all combined written and all combined clinical postgraduate medical
examination first attempt pass rates by sociodemographic variables for UK graduates. Values presented as percentage pass rate and

(number that passed/total cohort number (n))

All written examinations

All clinical examinations

N in cohort

Gender, P-value
Males
Females
Missing (N)

Age, P-value
<29 years
>29 years
Missing (N)

Ethnicity, P-value
White
Asian or Asian British
Black or Black British
Mixed
Other Ethnic Groups
Missing (N)

Religion, P-value
No religion
Buddhist
Christian
Hindu
Jewish
Muslim
Sikh
Other
Missing (N)

Sexual orientation, P-value
Heterosexual/straight
Bisexual
Lesbian/gay/homosexual
Other
Missing (N)

Disability, P-value
No vs
Yes
Missing (N)

LTFT, P-value
No
Yes
Missing (N)

English first language, P-value
Yes
No
Missing (N)

Parental degree, P-value
Yes
No
Missing (N)

83,400

<0.001

73.8% (27,805/37,675)
72.3% (33,080/45,720)
0

0.001

72.6% (37,810/52,075)
73.7% (23,075/31,325)
0

<0.001

77.3% (41,440/53,635)
64.9% (12,335/19,010)
55.6% (1065/1915)
72.8% (2245/3080)
62.4% (1645/2635)
3125

<0.001

77.5% (24,280/31,330)
63.8% (820/1280)
72.5% (16,200/22,355)
65.4% (2595/3965)
74.3% (435/585)
60.5% (3225/5330)
65.6% (660/1010)
65.8% (610/925)
16,625

0.247

73.1% (45,530/62,325)
71.9% (540/750)
73.1% (1660/2270)
67.8% (180/265)
17,795

<0.001

74.1% (52,000/70,135)
61.3% (3075/5020)
8245

<0.001

72.8% (57,100/78460)
76.7% (3785/4935)

0

<0.001

72.6% (12,030/16,570)
62.4% (2725/4370)
62,460

<0.001

76.5% (26,055/34,050)
72.5% (11,095/15,300)
34,050

48,295

<0.001

76.2% (16,915/22,190)
82.3% (21,480/26,105)
0

0.132

79.2% (18,305/23,110)
79.8% (200,090/25,190)
0

<0.001

83.3% (26,245/31,490)
72.2% (7840/10,850)
68.0% (715/1050)
76.6% (1305/1705)
69.8% (990/1415)
1785

<0.001

81.6%
66.5%
81.0%
75.6%
79.4%
71.9%
774%
74.6%
10,531
<0.001

80.0% (28,490/35,610)
78.6% (230/290)
76.0% (875/1150)
70.8% (100/145)
11,100

<0.001

80.3% (32,960/41,055)
73.8% (1810/2455)
4790

<0.001

79.0% (34,485/43680)
84.7% (3910/4620)

0

<0.001

79.7% (3465/4345)
69.9% (855/1225)
42,730

0332

81.0% (18,780/23,190)
80.5% (8590/10665)
14,440

14,000/17,160)
415/625)
10,715/13,220)
1750/2315)
235/300)
2185/3040)
475/615)
365/490)
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Table 4 (continued)
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All written examinations

All clinical examinations

Parental occupation, P-value
Managerial/professional
Other occupations
Missing (N)

POLAR quintile, P-value
IlI-V other neighbourhood
I-Il low participation neighbourhood
Missing (N)

IMD quintile, P-value
-1V (least deprived)

I-1l (most deprived)
Missing (N)

School type, P-value
State
Fee-paying
Missing (N)

Income support, P-value
No
Yes
Missing (N)

Free school meals, P-value
No
Yes
Missing (N)

Prior attainment (z score), P-value
Pass mean
Fail mean
Missing (N)

<0.001 0.005

72.0% (23,295/32,345) 79.1% (9605/12145)
67.9% (3090/4555) 76.1% (1360/1785)
46,495 34,365

<0.001 <0.001

75.0% (45,170/60,195)
71.5% (6575/9205)

81.2% (29,330/36,135)
78.9% (4440/5625)

13,995 6535

<0.001 <0.001

75.6% (44,785/59,210) 81.7% (28,240/34,565)
67.8% (9540/14,070) 77.2% (6355/8230)
10,120 5500

<0.001 0.948

73.8% (35,715/48,380) 80.8% (22,645/28,040)
754% (15,525/20,575) 80.7% (9730/12050)
14,440 8205

<0.001 <0.001

76.2% (30,085/39,485) 81.6% (22,300/27,320)
72.0% (4570/6350) 78.3% (3240/4135)
37,565 16,845

<0.001 <0.001

76.1% (33,240/43,680)
69.0% (2815/4075)

81.4% (24,400/29,960)
76.4% (2115/2770)

35,640 15,565
<0.001 <0.001
0.0802 0.0445
—0.1440 —0.0630
1765 1300

Comparison with previous literature

Our findings that place of primary medical qualification
was a very strong predictor of failing aligns with previous
literature on this topic [12, 18, 36—39]. Language issues
and other biases related to examination content and for-
mat may contribute, at least in part, to this finding [37].
However, a recent scoping review suggests that IMGs
are subject to numerous common inequitable work-
place experiences and that these experiences are impor-
tant in career progression [72]. Given IMGs make up a
large proportion of the medical workforce in many coun-
tries, including the UK, it is critical to better explore and
address needs and challenges faced by IMGs in the UK
and indeed across the world.

We found that age was a predictor of performance.
This may be at least in part explained by the fact that
older candidates might be doing different examina-
tions: some postgraduate examinations are taken later
or earlier in the training pathway (Membership ver-
sus Fellowship examinations in certain specialties).

However, previous research has highlighted that, in the
same examination, older candidates tend to do less well
than their younger peers [9, 13, 18, 22]. The data do
not allow us to examine the reasons for this. It may be
that older candidates have other commitments which
impact examination revision (e.g. parental or caring
responsibilities), or have had progression delays earlier
in the training pipeline. A within-subjects longitudinal
quantitative study is needed to examine differing pro-
gression through training and whether the awarding
gap narrows or widens over time.

That our findings were similar for written and clinical
examinations suggests that examiner bias is not a major
factor in group-level differences [2, 73]. However, those
in charge of examinations need to ensure that their
processes and training are fit for purpose and equitable.

Strengths and limitations
Big data studies such as this are inevitably limited by
the data that are available. While the UKMED database
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Table 5 Logistic regression model heatmap (and odds ratio key) showing predictors of success at the first attempt at all combined
written and all combined clinical postgraduate medical examinations for UK medical school graduates (UKG) after accounting for prior
academic performance. The first category displayed within each variable was used as the reference

All Written All Clinical
Examinations | Examinations
N in regression model 48430 27380

Gender Males vs

Females

| Age <29yrs vs

>29yrs

Ethnicity White vs

Asian or Asian British

Black or Black British

Mixed

Other Ethnic Groups

Religion None vs

Buddhist

Christian

Hindu

Jewish

Muslim

Other

Sikh

Sexual Orientation
Heterosexual/ Straight vs

Bisexual

Lesbian/ Gay/ Homosexual

Other

Disability No vs

Yes

LTFT No vs

Yes

IMD Quintile 1lI-IV (Least) vs

I-1l (Most deprived)

School Type State vs

Fee-paying

Prior Academic Attainment

Odds ratio key

21.51 .I Strong predictor of doing better at the Examination
1.26 —1.50

1.01-1.25

1.00/ Not significant

0.75-0.99

0.5-0.74

<0.49 Strong predictor of doing worse at the Examination

Not Applicable

Reference

is one of the world’s most complete and comprehensive
medical education databases, it does not capture other
factors that may impact performance on examinations,
such as place of training, training opportunities, access

to revision resources, and study practices. There is some
evidence that the first of these, place of training, is asso-
ciated with performance in UK medical students and
doctors in training [74, 75]). However, these studies also
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Table 6 Logistic regression model showing predictors of success
at the first attempt at all combined written and all combined
clinical postgraduate medical examinations for UK medical
school graduates (UKG) after accounting for prior academic
performance. The first category displayed within each variable
was used as the reference. Results are presented as odds ratio
(95% confidence interval) and statistically significant effect sizes
are boldened. x’denotes an invalid model due to small cohort
sizes and'-'denotes where a variable has not met statistical
significance within the final model

All clinical
examinations

All written
examinations

N in analysis 48430 27,380
Gender, Males vs
Females 0.89 1.33
(0.85-0.93) (1.25-1.42)
Age, <29 years vs
>29 years 1.32 1.15
(1.26-1.39) (1.08-1.23)
Ethnicity, White vs
Asian or Asian British 0.62 0.60
(0.58-0.67) (0.56-0.64)
Black or Black British 0.44 0.42
(0.39-0.50) (0.35-0.51)
Mixed 0.84 0.66
(0.75-0.93) (0.57-0.77)
Other Ethnic Groups 0.61 0.55
(0.53-0.70) (0.46-0.67)
Religion, None vs
Buddhist 0.83 -
(0.66-1.04) -
Christian 0.79 -
(0.75-0.82) -
Hindu 0.82 -
(0.74-0.92) -
Jewish 0.71 -
(0.57-0.88) -
Muslim 0.69 -
(0.63-0.76) -
Other 0.68 -
(0.57-0.81) -
Sikh 0.88 -
(0.74-1.04) -
Sexual orientation, Heterosexual/straight vs
Bisexual 0.86 0.79
(0.71-1.04) (0.56-1.12)
Lesbian/gay/homosexual 0.80 0.80
(0.71-0.90) (0.68-0.95)
Other 0.83 091
(0.57-1.20) (0.50-1.65)

Disability, No vs
Yes 0.53 0.65
(0.49-0.57) (0.58-0.74)
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Table 6 (continued)

All clinical
examinations

All written
examinations

LTFT, No vs
Yes 1.30 1.33
(1.18-1.44) (1.17-1.51)
IMD quintile, ll-IV (least) vs
-1l (Most deprived) 0.84
(0.79-0.89) -
School type, State vs
Fee-paying - -
Prior academic attainment 1.35 1.12
(1.31-1.38) (1.08-1.16)

show that it is not the place itself which is important, but
that high-status medical schools and training providers
attract stronger candidates. What is clear is that there
is a complex relationship between sociodemographic
characteristics, assessment performance and opportuni-
ties as learners progress through medical education and
training.

There is also a high degree of missing data for some
important variables (e.g. first language), which prevented
their inclusion in analyses. Additionally, despite the con-
siderable size of the study population, analysing such a
large number of sociodemographic differences for gran-
ularity reduces the size of the cohorts for MV analyses,
especially when some variables have a higher proportion
of missing data (e.g. religion, sexual orientation and dis-
ability). This issue has the potential to impact the statisti-
cal power and generalisability of some results.

Throughout the study, variables were often dichot-
omised or categorised (see the “ Methods” section). This
approach is pragmatic and commonly used when study-
ing group differences [35], but fails to fully acknowledge
the intersectionality of identities [56, 69] and heterogene-
ity within groups. For example, disabilities vary consid-
erably in severity, type, and impact on activities of daily
living and workplace experiences, but these differences
are hidden by data aggregation [54, 76]. Similarly, IMGs
move to the UK from all over the world [54]. IMGs and
UKGs differ in terms of language, social and educational
background, culture and heritage to name but a few fac-
tors. Such differences are not currently represented
within the UKMED data.

Our data, and hence our findings, are specific to the UK
context. Differential attainment/the awarding gap in the
UK is associated with a range of variables; that include
the characteristics which are the focus of this paper.
These variables are likely to differ in different countries
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and are linked to societal and educational inequalities.
Context may influence the variables themselves (e.g.
minoritised groups), the extent of the DA associated with
each variable, and how they intersect.

Finally, we appreciate that some of the terms used in
this paper may not be preferred by all, and/or may not
reflect the identities or lived experience of individuals
and are likely to change over time.

Implications for policy, practice and future research
Post-graduate medical examinations vary significantly
in format, number of components, and delivery. More
granular analyses are needed to ascertain whether these
group-level differences exist in each postgraduate medi-
cal examination, the majority or a select few, and whether
there are specialty-specific differences. Our results high-
light the importance of considering all protected charac-
teristics and examination formats when investigating DA
in medical assessments.

Further research is also needed to see if the same pat-
terns of performance are apparent in the high proportion
of candidates who were not successful on the first sitting
and go on to resit UK postgraduate examinations as well
as those attempting more than one examination.

Quantitative studies such as this provide information
on the “what” but not the “why” or “how” a gap in per-
formance exists between different groups of doctors. In
other words, they do not explore and identify whether a
corresponding gap exists in learners’ experiences in the
workplace, which might be contributing to DA. Qualita-
tive studies are emerging in this area and these, combined
with further quantitative work, are needed to uncover
causes for protective factors against, DA (e.g. supportive
relationships and work structures) and possible interven-
tions to address DA (e.g. reverse mentoring, organisa-
tional-level change and interventions, including ensuring
all groups are treated the same and, at an assessment
level, ensuring assessment items are not biased against
certain groups) [3, 52, 73, 77-80]. The findings from such
studies can then be used to ensure equity across differ-
ent groups in respect of educational and assessment pro-
cesses. There is also the need to shift from studies which
homogenise diverse groups (e.g. treating all IMGs as
the same) to more nuanced studies that look at the out-
comes and experiences of specific groups in more depth.
Similarly, organisational contexts differ in their institu-
tional structures and staff composition, and these local
differences will influence colleagues’ experiences in the
workplace, the type of interventions which may be appro-
priate and the effectiveness of any measures put in place
to address differential attainment. Universal experience
cannot be assumed, and thus, interventions and policies
may need to be tailored to particular groups and places.
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Conclusions

This study of more than 180,000 examination attempts by
UK (UKGs) and international medical graduates (IMGs)
found statistically significant differences in performance
on postgraduate medical examinations used in the UK
according to place of primary qualification, gender, age,
ethnicity, religion, sexual orientation, disability and LTFT
status. These important findings warrant further, more
granular analyses on an examination-by-examination
basis to ascertain whether these group-level differences
exist in each postgraduate medical examination, the
majority or a select few. The findings from this study are
important to examination candidates, medical educators,
policymakers, those in charge of workforce planning and
those with a legal duty to progress equity within medi-
cal education and training. Further research is needed
to substantiate correlations and causality in relation to
differences in group outcomes and the creation of more
equitable workforce environments.

Abbreviations

DA Differential attainment

GMC General Medical Council

IMD Index of multiple deprivation

IMG International (non-UK) medical graduate

LR Logistic regression

LTFT Less than full time

MV Multi-variate

PLAB Professional and Linguistic Assessments Board test

PMQ Place of primary medical qualification (UK or international/non-UK
graduate)

UCAS Universities and Colleges Admissions Service

UK United Kingdom

UKG UK medical school graduate

UKMED UK Medical Education Database
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