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ABSTRACT
Objectives: Most UK medical programmes use
aptitude tests during student selection, but large-scale
studies of predictive validity are rare. This study
assesses the UK Clinical Aptitude Test (UKCAT: http://
www.ukcat.ac.uk), and 4 of its subscales, along with
individual and contextual socioeconomic background
factors, as predictors of performance during, and on
exit from, medical school.
Methods: This was an observational study of 6294
medical students from 30 UK medical programmes
who took the UKCAT from 2006 to 2008, for whom
selection data from the UK Foundation Programme
(UKFPO), the next stage of UK medical education
training, were available in 2013. We included candidate
demographics, UKCAT (cognitive domains; total
scores), UKFPO Educational Performance Measure
(EPM) and national exit situational judgement test
(SJT). Multilevel modelling was used to assess
relationships between variables, adjusting for
confounders.
Results: The UKCAT—as a total score and in terms of
the subtest scores—has significant predictive validity
for performance on the UKFPO EPM and SJT. UKFPO
performance was also affected positively by female
gender, maturity, white ethnicity and coming from a
higher social class area at the time of application to
medical school An inverse pattern was seen for a
contextual measure of school, with those attending
fee-paying schools performing significantly more
weakly on the EPM decile, the EPM total and the total
UKFPO score, but not the SJT, than those attending
other types of school.
Conclusions: This large-scale study, the first to link 2
national databases—UKCAT and UKFPO, has shown
that UKCAT is a predictor of medical school outcome.
The data provide modest supportive evidence for the
UKCAT’s role in student selection. The conflicting
relationships of socioeconomic contextual measures
(area and school) with outcome adds to wider debates
about the limitations of these measures, and indicates
the need for further research.
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INTRODUCTION
Assessing the predictive validity and reliability
of any medical school selection tool, to

Strengths and limitations of this study
▪ This large-scale study is the first to link two
national databases—the UK Clinical Aptitude
Test (UKCAT) and the UK Foundation
Programme (UKFPO).
▪ This is the first study examining the predictive
validity of the UKCAT and the impact of participants’ sociodemographic characteristics against
national performance indicators on exit from
medical school.
▪ Only medical students who were accepted into
medical school and were in final year due to
graduate in 2013 are included in this study.
▪ The analysis considers only simple predictor–
outcome correlations.
▪ The reliability of the Educational Performance
Measure (EPM) component of the UKFPO is
unreported due to its diverse components, so we
are therefore cautious in interpreting our
findings.

ensure it measures what it claims to measure,
and does so robustly and fairly, is an important issue in terms of ensuring the best applicants are selected into medicine.1–4 However,
the holy grail of an objective yet comprehensive assessment for medical student selection
remains elusive. Prior academic attainment,
the traditional basis for medical school selection, is now recognised as insufﬁcient given
grade inﬂation5 and clear evidence of the
impact of sociodemographic factors on educational attainment and academic progression.6 There is also a growing realisation that
there is more to being a capable medical
student or doctor than academic performance.7–9 These factors have led to the development of a range of innovative selection
methods such as structured multiple mini
interviews (MMIs),10 11 selection centres,12
situational judgement tests (SJTs)13 14 and
aptitude tests.15
In respect of one of these methods, aptitude tests, a recent systematic review of the
effectiveness of selection methods in medical
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education and training concludes that there is a lack of
consensus among researchers on their usefulness due to
mixed evidence supporting their predictive validity and
fairness.2 This conclusion reﬂects the current situation
with the UK Clinical Aptitude Test (UKCAT), the aptitude test used in the selection process at the majority of
UK medical schools.
Predictive validity studies have focused primarily on
the relationship between UKCAT scores and performance on individual medical school examinations.16–20
These studies have reached varying conclusions: from
suggesting that the test provides no signiﬁcant prediction19 to claims of signiﬁcant predictive ability.20 These
contradictory results may be due to relatively low
numbers, and hence limited statistical power, and/or be
associated with the outcome measures used, rather than
the UKCAT itself (the psychometric properties of local
assessment are rarely presented by authors, so there is
no way of knowing if these are themselves robust).
Moreover, the generalisable ﬁndings from small-scale
studies are limited as medical schools in the UK differ in
terms of their curricula, the length of programmes and
the timing and nature of student assessments. A recent
study aimed to overcome some of these limitations by
examining the relationship between UKCAT scores and
ﬁrst year performance across 12 UK medical schools,
found that UKCAT scores were signiﬁcant predictors of
outcome.21 These ﬁndings are reassuring but clearly
indicated the need for even larger scale studies to see
the national picture given the differences across schools,
as well as follow-up into later undergraduate years and
postgraduate training.
In terms of fairness, the small number of studies
which focus on the fairness of the UKCAT also provide
conﬂicting results. James et al22 found that men, white
students from higher socioeconomic status (SES) and
independent or with grammar schooling gained higher
marks in UKCAT (in the ﬁrst cohort from 2006) and
Tifﬁn et al23 found that male sex was more important in
predicting the UKCAT scores. Turner and Nicholson24
concluded that the UKCAT can facilitate the independent selection of appropriate candidates for interview (in
that students with lower UKCAT scores are independently less likely to be selected for interview) but that it is
not predictive of success at interview. Tifﬁn et al25 found
that the UKCAT may lead to more equitable provision of
offers to those applying to medical school from lower
sociodemographic groups. However, Lambe et al26 found
that students from non-independent schools are disadvantaged in terms of UKCAT results and preparation for
applying to medical school. One possible reason for this
is the differing ways in which the UKCAT is used within
the medical school selection process.27 However, notwithstanding this variation in usage, whether or not the
UKCAT may disadvantage some candidate groups
requires further investigation.
In short, notwithstanding substantial research efforts,
which are considerable in comparison to other aptitude
2

tests and most other selection instruments, the predictive validity and fairness of the UKCAT remains unclear.
Investigating these issues robustly is now possible
because of three factors. First, given that the UKCAT was
introduced in 2006, students for whom the UKCAT was
part of the selection process are now graduating.
Second, the introduction of a standardised national
process for selection into the stage of medical training
in the UK, which immediately follows medical school,
the Foundation Programme (UKFPO) (http://www.
foundationprogramme.nhs.uk), enables studies examining the predictive validity of the UKCAT in relation to
performance on exit from medical school. Finally, there
is enthusiasm within the UK to work across agencies to
integrate large-scale databases which will enable a range
of large-scale longitudinal studies addressing questions
of predictive validity and fairness in medical selection
and training in the UK.
The aim of this paper is twofold. First, to evaluate
the predictive validity of the UKCAT in relation to
the UKFPO selection process measures across a large
number of diverse medical schools and programmes.
Second, to examine the relationships between a broad
range of sociodemographic factors and performance on
the UKFPO selection process measures.
METHODS
Design
This was a quantitative study grounded in post-positivist
research philosophy.28 29
Study population
Our sample was the 2013 cohort of UK medical students
from 30 UKCAT medical programmes who used the
UKCAT in their 2006, 2007 and 2008 selection processes
due to graduate in 2013. Students may have sat in the
UKCAT in different years as they may have deferred
entry, been on a 4-year, 5-year or 6-year course and may
have repeated one or more years of medical school. This
was the ﬁrst cohort for whom both UKCAT and UKFPO
indicators were available. All students applying to
medical schools in the UK had to sit the UKCAT in
these years (including international students) unless it
was impractical for them to travel to their nearest test
centre. The ways in which medical schools used the
UKCAT can be found in Adam et al.27
Data description
Working within a datasafe haven (to ensure adherence
to the highest standards of security, governance and conﬁdentiality when storing, handling and analysing identiﬁable data), routine data held by UKCAT and UKFPO
were matched and linked.
The following demographic and pre-entry scores were
collected: age on admission to medical school; gender;
ethnicity; type of secondary school attended (ie,
whether fee paying or non-fee paying); indicators of SES
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or socioeconomic classiﬁcation (SEC), including Index
of Multiple Deprivation (IMD) which is based on postcode and where lower quintile scores represent more
afﬂuent areas, and the National Statistics Socioeconomic
Classiﬁcation (NSSEC) which is based on parental occupation; domicile (UK, European Union (EU) or overseas); and academic achievement prior to admission,
out of a maximum of 360 points (the Universities and
Colleges Admissions Service (UCAS) tariff, which is a
UK-wide means of differentiating students based on
grades from various qualiﬁcations, in use since 1992 for
all British university course applications, see http://web.
ucas.com/). Finally, the UKCAT scores were collected
for entry into data analysis. The UKCAT cognitive scores
are used in the medical selection process (a separate
UKCAT non-cognitive domain was included for research
purposes only9). The UKCAT total (cognitive) score is
out of 3600 points. This total is comprised of four cognitive domains—abstract reasoning (AR), DA, quantitative
reasoning and verbal reasoning (VR). Each has a
maximum score of 900 points, summed to give the total
UKCAT score out of 3600 points.
The outcome measures were UKFPO selection scores.
All medical students studying in the UK who wish to
enter the UKFPO obtain two indicators of performance:
an Educational Performance Measure (EPM) and the
score they achieve for a SJT.
The EPM is a decile ranking (within each school) of
an individual student’s academic performance across all
years of medical school except the ﬁnal year, plus additional points for extra degrees, publications, etc. The
total EPM score is based on three components, with a
combined score of up to 50 points:
▸ Medical school performance by decile (scored as 34–
43 points);
▸ Additional degrees, including intercalation (up to 5
points);
▸ Publications (up to 2 points).
The UKFPO SJT is also scored out of 50 points. It30–33
is a type of aptitude test that assesses judgement
required for solving problems in work-related situations.
The SJT focuses on key non-academic criteria deemed
important for junior doctors on the basis of a detailed
job analysis (commitment to professionalism, coping
with pressure, communication, patient focus and effective teamwork14 30). It presents candidates with hypothetical and challenging situations that they might
encounter at work, and may involve working with others
as part of a team, interacting with others and dealing
with workplace problems. In response to each situation,
candidates are presented with several possible actions
(in multiple choice format) that could be taken when
dealing with the problem described. It is administered
to all ﬁnal year medical students in the UK as part of
the foundation programme application process, is taken
in examination conditions, and consists of 70 questions
to be answered in 2 hours 20 min (http://www.

foundationprogramme.nhs.uk/pages/medical-students/
SJT-EPM).
The EPM and SJT are summed to give the UKFPO
score out of 100. No reliability score is available for the
composite UKFPO.
Statistical analysis
All data were analysed using SPSS V.22.0. Pearson’s or
Spearman’s rank correlation coefﬁcients (dependent on
distribution) were used to examine the linear relationship between each of SJT score and EPM and continuous factors such as UKCAT scores and preadmission
academic scores and age. Pearson’s correlation coefﬁcients were computed to assess the relationship between
continuous predictors and the outcome variables.
Owing to the large sample size, small correlation coefﬁcients were likely to reach statistical signiﬁcance.
Therefore, in terms of practical interpretation of the
magnitude of a correlation coefﬁcient, we deﬁned, a
priori, low/weak correlation as r=0.00–0.29, moderate
correlation as r=0.30–0.49 and strong correlation as
r≥0.50. Two-sample t-tests, analysis of variance,
Kruskal-Wallis or Mann-Whitney U tests were used to
compare UKFPO indices across levels of categorical
factors as appropriate.
Multilevel linear models were constructed to assess the
relationship between the independent variables of interest: UKCAT cognitive total, UKCAT cognitive domains
and demographic variables with each of the four outcomes (SJT, EPM decile, EPM total and UKFPO total).
Fixed-effects models were ﬁtted ﬁrst and then random
intercepts and slopes were introduced using maximum
likelihood methods. Models were adjusted for identiﬁed
confounders such as gender, age at admission, IMD
quintiles, year the UKCAT examination was taken and
whether or not the student attended a fee-paying school.
Note that NSSEC and ethnicity were dropped from the
models due to issues with non-convergence—this could
occur for a variety of reasons and it is not always clear
why, although one of the more common reasons is presence of tiny numbers in subgroups. What is clear
though is that the models stabilised once these two variables were removed. Interactions between our primary
variables and year of UKCAT examination were tested
using Wald statistics and were dropped from the models
if not signiﬁcant at the 5% level. Nested models were
compared using information criteria such as the
log-likelihood statistics, Akaike’s information criteria and
Schwarz’s Bayesian information criteria.
RESULTS
The matching exercise (between UKFPO data and
UKCAT data) succeeded in linking 6804 (82%) of
UKFPO records. Where candidates were graduating
from a UKCAT Consortium school, the match rate was
83%; where candidates were graduating from a
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Table 1 Descriptive statistics of the demographic
variables of the sample
Total group n=6294
Age in years at admission to medical school
Median (IQR)
16–21
Over 21
Total
Missing
Gender
Female
Male
Total
Ethnic group
Asian
Black
Caucasian
Mixed
Other
Total
Missing
Ethnic group
Non-Caucasian
Caucasian
Total
Missing
Type of secondary school attended
Comprehensive
Further education college
Grammar
Independent
Non-UK
Sixth form college
Other
Total
Missing
Type of secondary school attended
Fee paying
Non-fee paying
Total
Missing
IMD quintile
1
2
3
4
5
Non-UK
Total
Missing
NSSEC score
1
2
3
4
5
Total
Missing
Domicile
UK

4

n (%)
18 (18–19)
5070 (83.6)
994 (16.4)
6064
230

Table 1 Continued
Total group n=6294

n (%)

European Union
International
Total
Missing
Receipt of UKCAT bursary
Yes
No
Total

135 (2.2)
358 (5.8)
6141
153
116 (1.8)
6178 (98.2)
6294

3522 (56.0)
2772 (44.0)
6294

IMD, Index of Multiple Deprivation; NSSEC, National Statistics
Socio-economic Classification; UKCAT, UK Clinical Aptitude Test.

1373 (21.8)
153 (2.4)
4256 (67.7)
206 (3.1)
209 (3.3)
6197
97

non-Consortium school, the rate was 79%. However,
UKCAT and UKFPO results were available for only 6294
UK medical students who started their ﬁnal year of
medical school in 2012, representing 80.6% of the total
population of that year group of UK medical school
graduates.
Table 1 shows the demographic proﬁle of the sample.
Most students were from the UK (n=5648, 92.0%). A
majority of them (56%) were female and/or Caucasian
(67.7%). Just under a third of students had attended a
fee-paying school (28.3%—compared with the UK
average of 7%). A majority of the graduating medical
students were from higher SEC backgrounds (59.5%
from IMD 1 or 2).
Table 2 provides an overview of candidate performance on the UKCAT cognitive tests, showing the domain
and total scores. These were conducted in 2006, 2007 or
2008 depending on when the student entered medical
school (see earlier).
In terms of outcome measures, as would be expected
in a decile system such as the EPM, the percentage of
graduating students within each decile per school were
relatively constant (varying between 7.8 and 10.7). The
median total EPM was 41.0 (out of a possible 34–50,
IQR 38.0–44.0). SJT median was 40.9 (out of 0–50), IQR
38.7–42.9 and total UKFPO score median 81.9 (out of a
possible 84–100), IQR 77.7–85.9. Approximately
one-third (32.7%) of the sample had no additional EPM
points, while 53.4% (n=3363) gained three or four
points, which indicates they had either intercalated or
entered medicine as an Honours graduate. Most
(68.1%) did not gain any points for publications, while
23.3% gained one point, and gained 8.3% two points.

1941 (31.3)
4256 (67.7)
6197
97
1666 (28.8)
267 (4.6)
1137 (19.6)
1639 (28.3)
493 (8.5)
572 (9.9)
17 (0.3)
5791
503
1639 (28.3)
4152 (71.7)
5791
503
2257 (36.4)
1432 (23.1)
1031 (16.7)
634 (10.2)
384 (6.2)
454 (7.3)
6192
102
4733 (89.7)
140 (2.7)
282 (5.3)
47 (0.9)
74 (1.4)
5276
1018

Univariate analysis
The relationship between demographic factors, UKCAT
(cognitive) scores and UKFPO (EPM and SJT) scores
are presented in table 3. EPM deciles are ranked in
ascending order of magnitude (10 being the highest).

5648 (92.0)
Continued

Correlations
There were highly signiﬁcant and strong correlations
between UKCAT cognitive total and the individual
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Table 2 UKCAT cognitive domain scores and reliability indices

n=6276
Abstract
reasoning
Decision analysis
Verbal reasoning
Quantitative
reasoning
Total UKCAT
score

Overall mean
(SD)

2006
(n=2893)

*Reliability
index
2006

2007
(n=2752)

*Reliability
index
2007

2008
(n=631)

*Reliability
index
2008

625 (80.6)

631 (81.3)

0.74

614 (76.5)

0.65–0.69

648 (87.0)

0.65

635 (93.4)
625 (81.0)
647 (71.0)

635 (95.0)
627 (85.0)
630 (71.6)

0.71
0.86
0.58

625 (88.9)
619 (75.8)
656 (60.4)

0.75–0.76
0.79–0.83
0.53–0.59

681 (90.5)
649 (79.2)
682 (87.9)

0.61
0.80
0.58

2660 (243)

0.86

2533 (220.0)

2524 (224)

Not available

2514 (198)

0.87

*As denoted by Cronbach’s α.
UKCAT, UK Clinical Aptitude Test.

Table 3 Relationship between demographic variables and outcomes

Characteristics

Outcome variables
EPM
decile
p Value EPM total

Age at entry*; rank
0.034
0.008 0.126
correlation (r)
Gender; median (IQR)†
Male
5 (3–8) <0.001
38 (41–44)
Female
6 (4–8)
38 (41–44)
Ethnic group; median (IQR)†
Caucasian
6 (4–9) <0.001
41 (38–44)
Non-Caucasian
5 (2–7)
40 (37–43)
Type of secondary school attended; median (IQR)†
Fee paying
6 (3–8) <0.001
41 (38–44)
Non-fee paying
6 (3–8)
41 (38–44)
IMD quintile; median (IQR)‡
Most affluent—I
6 (4–8) <0.001
41 (38–44)
II
6 (3–8)
41 (38–44)
III
6 (3–8)
41 (38–44)
IV
6 (3–8)
41 (38–43)
least affluent—V
5 (2–8)
40 (38–43)
NSSEC; median (IQR)‡
NSSEC categories
1
6 (3–8) 0.072
41 (38–44)
2
6 (3–8)
40 (37–43)
3
5 (3–8)
41 (38–44)
4
5 (3–8)
40 (37–43)
5
5 (3–7)
39 (37–42)
Domicile categories; median (IQR)‡
EU
6 (4–8) <0.001
42 (40–45)
International
4 (2–7)
39 (36–43)
UK
6 (3–8)
41 (38–44)

p
Value

SJT score

<0.001 −0.054

p
Value

UKFPO total

<0.001 −0.057

p Value
<0.001

<0.001

40.4 (38.3–42.3) <0.001
41.3 (39.1–43.3)

81.1 (76.9–85.2) <0.001
82.4 (78.3–86.4)

<0.001

41.3 (39.2–43.3) <0.001
39.9 (37.7–41.9)

82.8 (78.8–86.6) <0.001
79.9 (75.8–83.9)

41.1 (39–43.2)
41 (38.9–43)

82.1 (78–86.1)
82.1 (77.7–86.1)

0.872

0.488

0.776

<0.001

41.3
41.3
41.0
40.6
40.2

(38–44)
(38–44)
(38–44)
(38–43)
(37–43)

<0.001

82.4 (78.4–86.3) <0.001
82.4 (78.3–86.5)
81.8 (77.5–85.6)
81.0 (77.1–85.3)
80.3 (76.5–84.1)

0.006

41.1
41.1
40.6
39.9
40.0

(39.1–43.1) <0.001
(38.9–42.9)
(38.3–42.8)
(37.8–42.2)
(37.8–42.0)

82.3 (78.4–86.2) <0.001
80.8 (78.3–84.1)
81.5 (77.5–84.9)
80.8 (77.1–83.6)
78.7 (76.5–83.6)

40.2 (38.2–42.5) <0.001
39.3 (36.5–41.3)
41 (38.8–43.1)

82.5 (79.2–85.9) <0.001
78.8 (73.9–83.3)
82.0 (77.9–86)

<0.001

*Spearman’s correlation coefficient.
†Mann-Whitney U test.
‡Kruskal-Wallis test.
EPM, Educational Performance Measure; EU, European Union; IMD, Index of Multiple Deprivation; NSSEC, National Statistics
Socio-economic Classification; SJT, situational judgement test; UKFPO, UK Foundation Programme.

UKCAT domain scores (r=0.64–0.71 (not shown
in
tabular
form))
as
previously
found
in
other studies.16 18 22 EPM decile and total score
showed very little correlation with any of the UKCAT

cognitive tests or total. SJT showed a weak correlation
with total UKCAT (r=0.208), also showing a weak
correlation with the VR domain of the UKCAT
(r=0.216; table 4).
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Table 4 Correlation matrix of UKCAT scores and the four
outcomes

Abstract
reasoning
Decision
analysis
Quant.
reasoning
Verbal
reasoning
Total UKCAT
score

EPM
decile

Total
EPM

SJT
score

UKFPO
total

0.096

0.148

0.111

0.164

0.094

0.133

0.131

0.167

0.079

0.061

0.100

0.102

0.148

0.167

0.216

0.242

0.155

0.193

0.208

0.253

EPM, Educational Performance Measure; SJT, situational
judgement test; UKCAT, UK Clinical Aptitude Test; UKFPO, UK
Foundation Programme.

Multivariate analysis
Contextually, UKCAT score is out of 3600 with a range of
scores from 1630 to 3380 in our data (a spread of 1750
points). An increase of 333, 500, 333 and 167 in the
total UKCAT cognitive score increases the average SJT,
EPM decile, EPM total and UKFPO scores by one mark,
respectively. In other words, every unit increase in
UKCAT score results in a 0.006 of a unit increase in
UKFPO—this represents a difference of 10.5 points on
UKFPO between the highest and lowest UKCAT score,
with the range of 1750. Small differences in UKCAT
points translate into meaningful prediction in terms of
the four outcomes of SJT, EPM decile, EPM total and
UKFPO score.
Table 5 shows that UKCAT cognitive total score, all cognitive domain scores, except AR for the SJT (particularly
VR), more afﬂuent IMD quintile, female gender, increasing age and the year in which the UKCAT was attempted
were signiﬁcantly and positively associated with all four
outcome measures (the EPM total, EPM decile, SJT and
UKFPO total score). On the other hand, those who
attended a fee-paying school did signiﬁcantly worse, on
average, than those who attended non-fee-paying schools.
This weaker performance was particularly apparent on
the total EPM and hence the UKFPO total score.
Each increase in IMD quintile (where higher quintiles
indicate lower socioeconomic class) gives 0.357 fewer
UKFPO points, an average difference of 1.43 UKFPO
points between the highest and lowest IMD quintiles
after correcting for other variables. For EPM decile, total
EPM and SJT, each increase in IMD quintile gives 0.18,
0.23 and 0.13 fewer points, respectively.
Increasing age conferred an advantage, with an
increase in UKFPO of one point for each additional
6 years of age. There was also a difference in which year
the students sat their UKCAT, with those sitting in 2008
doing better than those in earlier years, most notably in
UKFPO with a difference of 3.5 marks between 2007
and 2008.
6

DISCUSSION
This is the ﬁrst study examining the predictive validity of
the UKCAT and the impact of participants sociodemographic characteristics against national performance
indicators on exit from medical school. Furthermore, it
does so in a dataset representing 82% of the total population of the 2013 cohort of UK medical school ﬁnal
year students.
We have shown that the UKCAT—as a total score and
in terms of the four cognitive subtests—has small but signiﬁcant predictive validity of performance throughout
medical school (indicated by the EPM). The UKCAT
total score and three of the four cognitive subtests (not
AR) also have small but signiﬁcant predictive validity of
performance on the SJT. Both of these outcome measures are used as the basis for selection to the next stage
of medical training, the UKFPO. As the UKFPO selection process includes a medical school academic performance measure, this represents the ﬁrst national
comparison of the relationship between UKCAT scores
and medical school outcomes, and hence is akin to the
numerous studies investigating the predictive validity of
medical school selection tests in countries with national
licensure examinations, such as those exploring the relationship between performance on the US Medical
College Admission Test and US Medical Licensing
Examination (USMLE) steps.15 34 35
It is crucial that any selection test is fair and adds
value to the process. The SJT was designed to measure
the attribute domains of commitment to professionalism, coping with pressure, effective communication,
patient focus and working within teams as a ﬁrst year
doctor (http://www.isfp.org.uk), and so complement the
academic ranking.30 36 Given this, should we have
expected there to be a correlation between the UKCAT,
an aptitude test and SJT, a test of the expression of jobspeciﬁc personality traits in hypothetical situations? On
the surface it would seem not, yet there is evidence that
the ‘big ﬁve’ personality factors correlate with academic
performance at medical school33 and personal attributes
such as motivation, resilience, perseverance and social
and communication skills are associated with positive
academic and work-related outcomes for young people
(see Gutman and Schoon37 for a recent review). The
relationships between these different types of selection
tool require further examination.
The patterns seen in the data align with the ﬁndings
from earlier studies. We found that the UKCAT correlates with academic performance, which in this study is
assessed by the EPM.17–21 Moreover, older students,
female students and white students all perform better at
medical school, with all effects being signiﬁcant after
taking educational attainment and UKCAT scores into
account.16 17 36 38–43 The reasons for this differential
performance of medical students remain unclear.
Our analysis adds that those living in more deprived
areas on application (indicated by higher IMD quintile)
also had signiﬁcantly weaker performance on the SJT.
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Table 5 Multilevel linear analysis
SJT score
Estimate (95% CI)
Intercept
35.463 (33.682 to 37.243)
Year of UKCAT examination
2006
−0.446 (−0.914 to 0.023)
2007
−0.751 (−1.204 to −0.299)
2008 and after
–
Male gender
−0.964 (−1.157 to −0.771)
Attended
−0.24 (−0.45 to −0.029)
fee-paying school
IMD quintile
−0.132 (−0.211 to −0.054)
Age at admission
−0.06 (−0.107 to −0.012)
Received UKCAT
−0.061 (−0.773 to 0.651)
bursary
UKCAT score
0.003 (0.003 to 0.004)
Intercept
35.468 (33.679 to 37.257)
Year of UKCAT examination
2006
−0.47 (−0.94 to −0.001)
2007
−0.777 (−1.227 to −0.326)
2008 and after
–
Male gender
−0.999 (−1.195 to −0.803)
Attended
−0.227 (−0.437 to −0.017)
fee-paying school
IMD quintile
−0.118 (−0.196 to −0.039)
Age at admission
−0.065 (−0.112 to −0.017)
Received UKCAT
−0.018 (−0.727 to 0.692)
bursary
Abstract reasoning
0.001 (−0.0004 to 0.002)
Decision analysis
0.002 (0.001 to 0.003)
Quantitative
0.002 (0.001 to 0.004)
reasoning
Verbal reasoning
0.007 (0.006 to 0.008)

EPM decile
p Value Estimate (95% CI)
<0.001

1.549 (0.182 to 2.915)

Total EPM
p Value Estimate (95% CI)
0.026

UKFPO score
p Value Estimate (95% CI)

31.686 (29.958 to 33.415) <0.001

p Value

67 (64.262 to 69.738) <0.001

<0.001
0.026

−0.588 (−0.948 to −0.229) 0.001
−1.206 (−1.552 to −0.86) <0.001
–
−0.678 (−0.827 to −0.53) <0.001
−0.46 (−0.622 to −0.298) <0.001

−0.087 (−0.542 to
−3.004 (−3.443 to
–
−0.724 (−0.911 to
−0.442 (−0.646 to

0.001
0.014
0.867

−0.178 (−0.239 to −0.118) <0.001
0.044 (0.007 to 0.08)
0.019
−0.126 (−0.674 to 0.423)
0.653

−0.225 (−0.302 to −0.149) <0.001
0.265 (0.219 to 0.312)
<0.001
−0.404 (−1.095 to 0.286)
0.251

−0.36 (−0.481 to −0.238) <0.001
0.206 (0.132 to 0.279)
<0.001
−0.469 (−1.569 to 0.631)
0.403

<0.001
0.04

0.003 (0.002 to 0.003)
<0.001
31.592 (29.848 to 33.337) <0.001

0.006 (0.005 to 0.006)
66.904 (64.15 to 69.658)

<0.001
0.034

−0.608 (−0.97 to −0.246)
0.001
−1.237 (−1.584 to −0.89) <0.001
–
−0.7 (−0.852 to −0.549) <0.001
−0.453 (−0.615 to −0.291) <0.001

−0.111 (−0.57 to 0.348)
0.636
−3.033 (−3.473 to −2.594) <0.001
–
−0.738 (−0.929 to −0.547) <0.001
−0.436 (−0.64 to −0.231) <0.001

−0.52 (−1.242 to
−3.773 (−4.464 to
–
−1.741 (−2.044 to
−0.652 (−0.976 to

0.003
0.007
0.961

−0.173 (−0.234 to −0.113) <0.001
0.041 (0.005 to 0.078)
0.027
−0.109 (−0.656 to 0.439)
0.697

−0.222 (−0.298 to −0.145) <0.001
0.263 (0.217 to 0.309)
<0.001
−0.39 (−1.081 to 0.301)
0.268

−0.342 (−0.463 to −0.22)
0.198 (0.125 to 0.271)
−0.413 (−1.51 to 0.684)

<0.001
<0.001
0.46

0.062
0.001

<0.001
<0.001
0.05
0.001

0.002 (0.002 to 0.002)
1.444 (0.065 to 2.823)

0.368)
0.709
−2.565) <0.001
−0.536) <0.001
−0.237) <0.001

−0.478 (−1.197 to
−3.723 (−4.416 to
–
−1.69 (−1.988 to
−0.672 (−0.997 to

0.241)
−3.03)

0.192
<0.001

−1.392) <0.001
−0.347) <0.001

<0.001
<0.001

0.201)
0.157
−3.082) <0.001
−1.437) <0.001
−0.328) <0.001

0.156
<0.001
0.004

0.002 (0.0005 to 0.003)
0.001 (0 to 0.002)
0.002 (0.001 to 0.003)

0.003
0.037
0.001

0.002 (0.0012 to 0.004)
0.002 (0 to 0.003)
0.003 (0.001 to 0.004)

<0.001
0.007
0.001

0.003 (0.0015 to 0.005)
0.004 (0.002 to 0.005)
0.005 (0.003 to 0.007)

0.001
<0.001
<0.001

<0.001

0.003 (0.002 to 0.004)

<0.001

0.004 (0.003 to 0.005)

<0.001

0.011 (0.009 to 0.013)

<0.001
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Total UKCAT score followed by cognitive score domains.
EPM, Educational Performance Measure; IMD, Index of Multiple Deprivation; SJT, situational judgement test; UKCAT, UK Clinical Aptitude Test.

Open Access
An inverse pattern was seen for the type of secondary
school attended. Those attending fee-paying schools performed signiﬁcantly more weakly on the EPM decile, the
EPM total and the total UKFPO score, but not the SJT,
than those attending other types of school. (note that
being in receipt of a UKCAT bursary was not signiﬁcant
but the numbers were so small (1.8%) that affected the
statistical analysis). SJTs have been proposed as ‘fairer’
than academic and cognitively oriented assessment tools
but close investigation of the literature highlights that, to
date, studies of SJT fairness have looked mostly at ethnicity and gender.42 44–46 With the exception of Lievens
et al,47 this is the ﬁrst study to include measures of social
class in the analysis of SJT performance. Our ﬁndings
do not indicate a clear pattern of performance or that
the SJT under study is any less affected by socioeconomic variables than more traditional assessments,
but this clearly needs further investigation looking
across cohorts and groups.
Those attending fee-paying schools performed signiﬁcantly more weakly on the EPM decile, the EPM total
and the total UKFPO score, but not the SJT, than those
attending other types of school. This reﬂects the
UKCAT-12 ﬁnding that those students coming from secondary schools where pupils tend to have higher preadmission grades do worse in ﬁrst year at medical school.21
We are not sure why this is the case but one possibility,
according to McManus et al,21 is higher-achieving secondary schools achieve their results in part by supporting students in ways which do not generalise or transfer
to university where such support is not present.
Interestingly, these data conﬁrm that secondary school
and IMD indicate or measure different factors, and add
to the ongoing conversation about problems with all
measures of SES.48 49 Moreover, given that UKFPO selection is obviously a competitive process, do lower scores
on the various outcome measures mean that those
medical students graduating from lower socioeconomic
backgrounds may be less likely to get their ﬁrst choice of
programme? We need to follow-up this cohort, to investigate what this difference means in reality.
The strengths of this study are its large-scale, the integration of databases held by different agencies and its
focus on the time of exit from medical school and selection to the next stage of postgraduate training in the
UK. As with any study, there are limitations with this
study. We have no way of knowing how the UKCAT was
used to select the students in this sample, but it is likely
that it was used in different ways by different medical
schools.27 The study is restricted to medical school
entrants and, therefore, it cannot look more generally at
how social and other factors relate to educational attainment and UKCAT performance in the entire set of
medical school applicants. Only medical students who
were accepted into medical school and were in ﬁnal
year in 2013 are included in this study but UKCAT
routine data indicates that there was no difference in
UKCAT scores in population of those applying to
8

medicine versus those who made it to ﬁnal year, indicating that our sample is representative. The analysis also
considers only simple predictor–outcome correlations.
The outcome measures used—the UKFPO EPM and SJT
are relatively new. However, we do have some indicators
of their psychometric properties—predictive validity
studies of the UKFPO SJT are just emerging, with the
evidence indicating that higher SJT scores are associated
with higher ratings of performance in foundation training.43 While we do not know the reliability or predictive
validity of the EPM and performance postmedical
school, and, this necessitates caution when interpreting
our ﬁndings, the wider literature indicates that performance in medical school exit examinations can predict
performance in examinations during training.21 50 51
This requires follow-up, which will now be possible via
the advent of the UK Medical Education Database
(UKMED: http://www.ukmed.ac.uk/).
In conclusion, this large-scale study, the ﬁrst to link
two national databases (UKCAT and UKFPO), has shown
that UKCAT is a predictor of medical school outcome.
The data provide ongoing supportive evidence for the
UKCAT’s role in student selection. The conﬂicting relationships of socioeconomic contextual measures (area
and school) with outcome adds to wider debates about
the limitations of these measures, and indicates the
need for further research exploring how best to widen
access to medicine.
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