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Abstract
Objectives  Differential attainment in school examinations 
is one of the barriers to increasing student diversity in 
medicine. However, studies on the predictive validity of 
prior academic achievement and educational performance 
at medical school are contradictory, possibly due to single-
site studies or studies which focus only on early years’ 
performance. To address these gaps, we examined the 
relationship between sociodemographic factors, including 
school type and average educational performance 
throughout medical school across a large number of 
diverse medical programmes.
Methods  This retrospective study analysed data from 
students who graduated from 33 UK medical schools 
between 2012 and 2013. We included candidates’ 
demographics, pre-entry grades (adjusted Universities and 
Colleges Admissions Service tariff scores) preadmission 
test scores (UK Clinical Aptitude Test (UKCAT) and Graduate 
Medical School Admissions Test (GAMSAT)) and used the UK 
Foundation Programme’s educational performance measure 
(EPM) decile as an outcome measure. Logistic regression 
was used to assess the independent relationship between 
students’ background characteristics and EPM ranking.
Results  Students from independent schools had 
significantly higher mean UKCAT scores (2535.1, 
SD=209.6) than students from state-funded schools 
(2506.1, SD=224.0, p<0.001). Similarly, students from 
independent schools came into medical school with 
significantly higher mean GAMSAT scores (63.9, SD=6.9) 
than students from state-funded schools (60.8, SD=7.1, 
p<0.001). However, students from state-funded schools 
were almost twice as likely (OR=2.01, 95% CI 1.49 to 
2.73) to finish in the highest rank of the EPM ranking than 
those who attended independent schools.
Conclusions  This is the first large-scale study to 
examine directly the relationship between school type 
and overall performance at medical school. Our findings 
provide modest supportive evidence that, when students 
from independent and state schools enter with similar 
pre-entry grades, once in medical school, students from 
state-funded schools are likely to outperform students 
from independent schools. This evidence contributes to 
discussions around contextualising medical admission.

Introduction
The medical profession has long been socially 
exclusive and dominated by those from 

relatively affluent backgrounds. While the 
demand for access to the profession remains 
high, this unbalanced pattern is largely asso-
ciated with the differences in entry level 
attainment. For example, students from 
disadvantaged backgrounds are reportedly 
more likely to obtain lower school grades than 
students from more affluent backgrounds.1–3 
However, the issue of social origins and access 
to the professions is more complex than the 
differences in prior academic attainment 
alone.4 5 Across the world, those with the 
attributes to successfully study medicine and 
be doctors face disadvantages associated with 
sociodemographic factors such as ethnicity, 
minority group membership and/or low 
income.6–11

In the UK, evidence suggests that the 
medical student body has become increas-
ingly diverse when it comes to gender, 
ethnicity and age. That progress, however, 
has not been mirrored by a similar change 
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Strengths and limitations of this study

►► This is the first UK multi-site study to examine the 
relationship between prior attainment, (high) school 
type and performance throughout medical school.

►► The strength of this study resides in our ability to 
longitudinally track the influence of a basket of 
contextual indicators and demonstrate how these 
predict success at medical school. 

►► We acknowledge the potential limitation of 
dichotomising schools by funding source because 
of the overlap of some schools that are state-
funded but share the academic characteristics of 
independent schools.

►► Measures of disadvantage such as neighbourhood 
location (POLAR) or National Statistics Socio-
Economic Status Classification and self-declared 
parental occupation are known to have weaknesses.

►► The study only looked at students who were 
admitted and completed their medical degree. 
Students who failed or dropped out were excluded 
from the analysis.
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in the socioeconomic background of medical students.12 
The reasons for this are hugely complex, tied up with 
wider societal issues of social justice and social equality.13 
However, it is clear that, in a medical school selection 
system where the first hurdle is prior academic achieve-
ment, differences in participation are associated with a 
gap in educational attainment between students from 
socioeconomically privileged backgrounds and those 
from more disadvantaged groups.10 14 This is linked to 
the type of schools attended. Only 7% of the UK popu-
lation goes to independent schools, yet across the years, 
a pattern of more than 20% of medical students coming 
from such schools has remained static,15 at least in part 
because students in independent schools do better on 
school leaving examinations.10 16–18

But, are stronger pre-entry grades an indicator of poten-
tial at medical school? The wider literature is conflicting. 
Earlier studies which pre-dated changes in UK school 
qualifications indicated that school leaving examination 
results do predict academic performance at medical 
school, at least to some extent.19–21 More recent studies 
have looked at the interaction between school type 
and prior academic performance and performance on 
medical school assessments. In a study of 12 UK medical 
schools, McManus and colleagues found that,22 after 
adjusting for students’ individual educational attainment, 
students educated at selective (mostly independent) 
schools performed less well on year one medical school 
assessments than those educated in non-selective (mostly 
state-funded) schools. On the other hand, Thiele et al,23 
in a single-site study, found that most of the attainment 
differences observed between students from different 
types of school either decreased or disappeared by year 
four of a 5-year programme.

These contradictory results are of interest. In single-
site studies, it may be that the differences are due the 
outcome measures used, rather than the influence of 
school per se. Since McManus et al’s study looked at year 
one outcomes only, it may be that school-related differ-
ences are evened out the longer one is at medical school. 
The latter suggestion is supported by the wider UK liter-
ature. For example, Higher Education Funding Council 
for England (HEFCE)24 25 studied the achievement of a 
full cohort of entrants with A-level qualifications to degree 
courses in England in 1997–1998 and 2007–2008, respec-
tively. They reported that, at all levels of prior attainment, 
state-schooled students typically outperformed otherwise 
comparable independent school students in terms of their 
university degree outcomes.24 25 The HEFCE 2014 report 
found that this difference was still statistically significant 
when A-level attainment was very high and at institutions 
with high entry tariffs, but did not include medicine in 
their analysis, presumably because medical schools do not 
use traditional degree classifications.

Our aim was to address this gap in the literature by 
evaluating the predictive validity of a range of sociode-
mographic factors, including school type, in relation 
to academic performance throughout medical school. 

Our study is timely, given there is increasing discussion 
around the use of ‘contextual data’ or ‘contextual admis-
sion’ (CA) in UK medical education. This refers to taking 
into account the context and circumstances in which 
applicants attain prior qualifications when assessing 
their potential to do well at medical school, given the 
association between systemic and social factors and attain-
ment.26–28 A recent review of the literature, commissioned 
by the Medical Schools Council of the UK, but unpub-
lished as yet, highlighted a lack of direct evidence for the 
utility of commonly proposed CA markers but proposed 
that school type and/or school performance indicators 
may be useful CA markers, given the wider literature.29 
Directly scrutinising the relationship between school type 
and total medical school performance will add signifi-
cantly to this ongoing discussion.

Methods
Study population
Our sample included students who graduated from 
33 UK medical programmes in 2012 and 2013 who sat 
pre-entry tests (see later) in 2006, 2007 or 2008 and, in 
their final year of study, applied for allocation into the 
stage of medical training which immediately follows 
medical school, the Foundation Programme. The sample 
included diverse medical programmes from across the 
UK, from older, more traditionally elite medical schools 
to newer schools established in the last 25 years. Tradi-
tional 5-year medical programmes were represented, 
as were accelerated 4-year graduate entry ones and 
extended 6-year programmes (representing programmes 
with preclinical years or an additional year of research). 
The programmes had different selection processes, but 
all used prior attainment as the first stage in the admis-
sions process.30

The UK Medical Education Database (UKMED: 
https://www.​ukmed.​ac.​uk/) provided participant socio-
economic, medical school admission and performance 
data and outcomes on the Foundation Programme allo-
cation process which is managed by the United Kingdom 
Foundation Programme Office (UKFPO) (see later for 
further detail). Access to the data was only made avail-
able to members of the research team, and this was via 
a safe haven (to ensure adherence to the highest stan-
dards of security, governance and confidentiality when 
storing, handling and analysing identifiable data). Ethics 
approval was not required because the focus of this study 
was a secondary analysis of anonymised data.

Data description
Sociodemographic data
We focused on those who were UK-domiciled on applica-
tion to medical school only as selection of demographic 
factors was guided by previous UK research on widening 
participation.27 31–33 The following indicators were used 
to categorise students as educationally disadvantaged or 

https://www.ukmed.ac.uk/
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not: parental occupation (derived from National Statis-
tics Socioeconomic Classification); free school meals; 
income support; POLAR (which is an indicator of the 
participation of young people in higher education by 
geographic area) and parental education. Data on age, 
gender, ethnicity and whether the individual was a school 
leaver or a graduate at the time of entry to medical school 
were also included.

For purposes of this study, the type of school attended 
was defined according to funding criteria, whether state-
funded or privately funded. Here in the UK, state-funded 
education is free and mostly non-selective, while privately 
funded schools are selective, they require pupils to pay 
tuition fees and have a greater proportion of pupils from 
affluent backgrounds. For this reason, we have classified 
privately funded schools as independent. We acknowl-
edge the potential limitation of dichotomising schools 
by funding source as there is an overlap of some schools, 
for example grammar schools in England, which are both 
state-funded and selective. Such schools may even share 
the academic characteristics of independent schools22 but 
this categorisation was deemed appropriate for the anal-
ysis because it is a commonly used contextual factor in 
admissions practice and thus has potential implications 
for admissions policy.

The dominant ethnic category was White, and this 
was compared against Black, Asian and Mixed ethnic 
groups. The age at entry to medical school was dichot-
omised to typical school leavers (aged 17–20 years) and 
mature students (aged 21 and above). Students were also 
categorised as graduates (or not) at the time they went 
to medical school. Demographic information was also 
available for the country of domicile and type of course 
attended.

Outcome data
The following pre-entry scores were used in the initial 
analysis: Universities and Colleges Admissions Service 
(UCAS) tariff points (a means of differentiating students’ 
grades obtained at the end of High School education) and 
performance on the UK Clinical Aptitude Test (UKCAT) 
or Graduate Medical School Admissions Test (GAMSAT). 
Since our focus was on the graduating cohort, the 
pre-entry test scores are not presented in a conventional 
cohort approach. For example, not all students who grad-
uated in 2013 sat the UKCAT or GAMSAT in 2008. Some 
may have taken an earlier (or later) exam, depending on 
the degree programme they had enrolled, while others 
could have repeated a year. To control for the school 
performance effect,25 we capped the UCAS tariff points 
into an average point score per A-level student (relative to 
the average for their school in the exam year).

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 
equated score they achieve for a bespoke situational 
judgement test (http://www.​foundationprogramme.​
nhs.​uk/​pages/​medical-​students/​SJT-​EPM).34 35 The 

EPM is a decile ranking (within each school) of an indi-
vidual student’s academic performance across all years 
of medical school except the final year, plus additional 
points for an additional degree and up to two publica-
tions. These have a combined score of a maximum of 50 
points. Our interest in this paper was the performance 
on medical school assessments, so we looked only at EPM 
decile, not these plus additional points.

EPM data were ranked differently across the two 
cohorts. In 2012, graduating students were competi-
tion-ranked into quartiles within individual medical 
schools (cut-points awarded scores of 34, 36, 38 and 40). 
The EPM ranking for 2013 cohort was in deciles. The first 
decile received a score of 43, those in the second decile 
received a score of 42 and so on until students in the 10th 
or lowest decile were awarded a score of 34. Only ranked 
data were available via UKMED, so we compared the top 
20% versus the lowest 20% in 2013 with top versus bottom 
quartile in 2012.

Statistical analysis
All data were analysed using IBM SPSS V.23.0 and STATA. 
First, we looked at the relationship between demographic 
factors and pre-entry scores (UCAS Tariff, UKCAT and 
GAMSAT) to establish if our sample was a true reflec-
tion of the medical school population. These continuous 
factor scores were normally distributed, so we used inde-
pendent samples t-tests and one-way analysis of variance 
(ANOVA) to compare across independent groups.

Mixed-effects binary logistic regression models were 
constructed to assess the independent relationship 
between the demographic factors and the EPM rank-
ings. We coded the EPM variables to a binary variable 
to allow us to analyse the odds of a student finishing in 
the highest ranking, against those finishing in the lowest 
ranking of the year group. The decision to reduce the 
EPM differences into a simple binary code was guided by 
a sampling procedure known as Extreme Groups Approach 
(EGA).36 37 This procedure allows the extreme groups, 
which can be chosen on the basis of sample dependent 
quintiles or cut-off points, to be analysed in terms of 
low versus high. Thus, for the EPM of 2012, we created 
a binary variable that compared the highest quartile 
versus the lowest quartile. Similarly, for the 2013 EPM, we 
created a binary variable that compared students in the 
top quintile against those in the bottom quintile. Univar-
iate analysis was used as a preliminary step to guide which 
predictor factors were to be considered for entry into the 
regression model. Statistical significance of associations 
between independent and outcome variables was assessed 
using the chi-square test. All variables with non-significant 
results (using a conservative p<0.1 to not miss any border-
line significant predictors) were then dropped from 
inclusion into the multivariable logistic model.

We used the forward conditional selection to create 
the base model and examined collinearity to prevent two 
highly correlated factors entering the model together. 
Significant (p≤0.05) covariates were added at each stage 

http://www.foundationprogramme.nhs.uk/pages/medical-students/SJT-EPM
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of the analysis until a model of best fit was identified. To 
optimise the model fit and to ensure inclusion of all indi-
viduals with non-missing values for the selected variables, 
the model was refitted using only those predictor variables 
that were significantly associated with EPM ranking in the 
base model. The data were transferred into STATA to fit 
a mixed-effects logistic regression model with a random 
intercept for medical school. This helped to control for 
the clustering effect of individual students within medical 
schools. Lastly, to ensure that patterns found with the 
highest and lowest EPM quantiles were consistent with 
those found when all EPM rankings were included, we 
re-fitted the models with all the EPM quartiles (2012) and 
EMP quintile (2013) scores treated as ordinal categorical 
outcomes. Detailed results of mixed-effect ordinal logistic 
regression are available as an online supplementary table 
.

Results
Tables  1 and 2 present a detailed breakdown of the 
sample in terms of sociodemographic characteristics 
and the outcome variables. The valid sample sizes and 
percentages in these tables vary due to varying degrees 
of missing data. Table  1 gives a summary of students’ 
pre-entry performance (UCAS tariff points, UKCAT 
and GAMSAT). Students from state-funded schools had 
significantly lower adjusted UCAS tariff points (508.3, 
SD=104.22) than students from independent schools 
(575.29, SD=83.82, p<0.001). Significant differences were 
also observed in the UKCAT scores where students from 
independent schools had higher mean scores (2535.1, 
SD=209.6) than students from state-funded schools 
(2506.1, SD=224.0, p<0.001). Significant differences 
were also observed in GAMSAT scores where students 
from independent schools had higher mean scores (63.9, 
SD=7.0) than students from state-funded schools (60.8, 
SD=7.1, p<0.001). There was a gap in the mean UKCAT 
score of nearly 40 points between students whose parental 
occupation was in the lowest socioeconomic group and 
students with parents in the professional occupations. 
Students who, at one time, were recipients of free school 
meals or income support also had lower UCAS tariff and 
UKCAT scores than their counterparts.

Table  2 reports a summary of the sociodemographic 
characteristics of the sample in relation to academic 
performance at medical school. Note that due to small 
numbers of those in lower socioeconomic classes (as 
noted in Parental National Statistics Socio-Economic 
Status Classification (NSSEC)), we do not report 
on students from NSSEC II–V separately. Rather, we 
collapsed NSSEC II, III, IV and V and compared it with 
NSSEC I —Managerial and professional occupations. In 
2012, the following groups were significantly more likely 
to be represented in the top EPM quartile: females, grad-
uates, mature students, those educated at a state-funded 
school, those with managerial/professional parents and 
those of white ethnicity. In 2013, the following groups 

were significantly more likely to be represented in the top 
two EPM deciles: females, non-graduates, school-leavers, 
those educated at a state school, those with managerial/
professional parents and those of white ethnicity. Finally, 
those in receipt of free school meals were significantly less 
likely to perform in the top quartile (2012) or top decile 
(2013). Those from families in receipt of income support 
were significantly less likely to be represented in the top 
decile in 2013, but this pattern was not apparent in the 
2012 quartile data.

A mixed-effects binary logistic regression analysis was 
employed to predict the probability of graduating students 
finishing in the top tier of the EPM using those sociode-
mographic factors that were significant at the p<0.10 level 
on univariate analysis. Table 3 illustrates that for the 2012 
graduating cohort, gender, age, school type and ethnicity 
were significant predictors of EPM. After adjusting for 
other variables in the model, female students were more 
than twice as likely (OR=2.4, 95% CI 1.88 to 3.13) to finish 
in the top 25% of the EPM than male students. Mature 
students were also more than twice as likely (OR=2.2, 
95% CI 1.66 to 3.10) to finish in the highest EPM quar-
tile. Comparatively, students who attended state-funded 
schools were twice as likely (OR=2.0, 95% CI 1.49 to 2.73) 
to finish in the top 25% than students who attended 
privately funded schools.

The overall association between ethnicity and EPM 
remained highly significant. After multiple adjustment, 
students from Asian, Black, Mixed, and Other ethnic 
groups were less likely (OR=0.17, 95% CI 0.12 to 0.24; 
OR=0.08, 95% CI 0.02 to 0.24; OR=0.45, 95% CI 0.25 to 
0.80 and OR=0.17, 95% CI 0.06 to 0.53, respectively) to 
finish in the top 25% than students from the majority 
white ethnic group. Note that socioeconomic status and 
course type were not significant independent predictors 
of EPM ranking after adjustment for other variables. 

We then looked at the EPM for 2013 cohort which was 
presented differently from the previous year. Table 3 illus-
trates that gender, school type, ethnicity, country and 
programme type were significant predictors of outcome. 
Female students were nearly twice (OR=1.80, 95% CI 1.54 
to 2.11) as likely to finish in the top 20% of the group than 
male students. There was some consistency regarding 
students from the state-funded schools in that students 
from this cohort were 1.36 times (95% CI 1.14 to 1.64) 
as more likely than independently schooled students to 
finish in the top 20% of the EPM. Similarly, differences in 
ethnic subgroups were also noted, with students coming 
from Asian, Black, Mixed and Other ethnic groups being 
less likely, than the majority white ethnic subgroup, to 
finish in the top 20% of the year group (OR=0.21, 95% CI 
0.17 to 0.26; OR=0.11, 95% CI 0.07 to 0.20; OR=0.37, 
95% CI 0.25 to 0.55 and OR=0.30, 95% CI 0.18 to 0.48, 
respectively).

The mixed-effects ordinal logistic regression for EPM 
quartiles in 2012 confirmed the results above with odds 
of being in a higher quartile being 1.6 times higher for 
female students, 1.7 times higher for mature students 

https://dx.doi.org/10.1136/bmjopen-2017-016291
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Table 2  Summary of performance at medical school

Total

EPM 2012 EPM 2013

Total

Bottom 
25% Top 25%

p Value Total

Bottom 
20% Top 20% p Value

n (%) n (%) n (%) n (%)

Overall sample distribution 1682 761 (45.2) 921 (54.8) N/A 3213 1427 (44.4) 1786 (55.6) N/A

Gender

 � Male 662 370 (55.9) 292 (44.1) <0.001 1443 757 (52.5) 686 (47.5) <0.001

 � Female 1020 391 (38.3) 629 (61.7) 1770 670 (37.9) 1100 (62.1)

Age category

 � School leaver (17-20) 1054 552 (52.4) 502 (47.6) <0.001 2825 1224 (43.3) 1601 (56.7) 0.001

 � Mature (21 above) 628 209 (33.3) 419 (66.7) 388 203 (52.3) 185 (47.7)

Highest qualification on entry

 � Graduate 532 167 (31.4) 365 (68.6) <0.001 266 130 (48.9) 136 (51.1) 0.072

 � Non-Grad 1150 594 (51.7) 556 (48.3) 2947 1297 (44.0) 1650 (56.0)

Type of secondary school attended

 � State-funded school or college 1085 430 (39.6) 655 (60.4) <0.001 2175 933 (42.9) 1242 (57.1) 0.016

 � Independent school 311 191 (61.4) 120 (38.6) 944 445 (47.1) 499 (52.9)

Parental NSSEC

 � I-Managerial and professional 
occupations

1012 438 (43.3) 574 (56.7) 0.108 2257 939 (41.6) 1318 (58.4) 0.017

 � Other occupations (II–IV) 93 47 (50.5) 46 (49.5) 272 132 (48.5) 140 (51.5)

Free school meal

 � Yes 120 65 (54.2) 55 (45.8) 0.009 244 137 (56.1) 107 (43.9) <0.001

 � No 1261 536 (42.5) 725 (57.5) 2656 1107 (41.7) 1549 (58.3)

Income support

 � Yes 204 100 (49.0) 104 (51.0) 0.053 419 210 (50.1) 209 (49.9) <0.001

 � No 1105 471 (42.6) 634 (57.4) 2331 962 (41.3) 1369 (58.7)

Parent education

 � University-educated parent 925 408 (44.1) 517 (55.9) 0.309 2143 882 (41.2) 1261 (58.8) <0.001

 � No parent with a university degree 491 209 (42.6) 282 (57.4) 861 422 (49.0) 439 (51.0)

POLAR (2 and 3)

 � Low participation neighbourhood 91 38 (41.8) 53 (58.2) 0.383 171 83 (48.5) 88 (51.5) 0.149

 � Other neighbourhood 1383 608 (44.0) 775 (56.0) 3034 1340 (44.2) 1694 (55.8)

Ethnic group

 � Asian or Asian British 339 243 (71.7) 96 (28.3) <0.001 678 468 (69.0) 210 (31.0) <0.001

 � Black or Black British 40 34 (85.0) 6 (15.0) 99 76 (76.8) 23 (23.2)

 � Mixed 72 35 (48.6) 37 (51.4) 121 68 (56.2) 53 (43.8)

 � Other ethnic groups 38 30 (78.9) 8 (21.1) 77 47 (61.0) 30 (39.0)

 � White 1186 414 (34.9) 772 (65.1) 2227 761 (34.2) 1466 (65.8)

EPM, educational performance measure; NSSEC, National Statistics Socio-Economic Status Classification.

and 1.3 times higher for state-funded students. When 
considering all quartiles, there was still significantly lower 
odds of being in a higher quartile for Asian, Black and 
Other ethnic groups than for White students, but the 
differences in odds were much less pronounced than 
when considering only the top and bottom quartiles. The 
mixed-effects ordinal logistic regression for EPM quintiles 

in 2013–2014 was fitted without including programme 
type as the small counts of graduate applicants prevented 
the model from converging. Otherwise earlier findings 
were confirmed with the odds of being in a higher quan-
tile being 1.4 times higher for female students and 1.1 
times higher for state-funded student. Non-white students 
had lower odds of being in a high quintile and those from 
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Table 3  Mixed effect binary logistic regression between performance at medical school (highest and lowest quantiles) and 
sociodemographic variables

Variables in the model

2012 EPM 2013 EPM

OR 95% CI for OR OR 95% CI for OR

Fixed effects Lower Upper Lower Upper

Female 2.43 1.88 3.13 1.80 1.54 2.11

Mature (21+) 2.27 1.66 3.10

State-funded 2.01 1.49 2.73 1.36 1.14 1.62

Asian 0.17 0.12 0.24 0.21 0.17 0.26

Black 0.08 0.02 0.24 0.11 0.07 0.20

Mixed 0.45 0.25 0.80 0.37 0.25 0.55

Other ethnic groups 0.17 0.06 0.53 0.30 0.18 0.48

Northern Ireland 0.29 0.19 0.44

Wales 0.68 0.45 1.02

Scotland 0.95 0.68 1.33

4-year Grad Entry 0.08 0.02 0.28

6-year Widening Access 
Route

0.39 0.22 0.67

Constant 0.21 0.12 0.35 1.32 1.07 1.64

Random intercept

Medical school 
(variance)

0.22 0.09 0.53 0.10 0.04 0.21

EPM, educational performance measure.

Northern Ireland and Wales also had reduced odds. Full 
results of the mixed-effects ordinal logistic regression are 
presented in online supplementary table 1 and 2.

Discussion
This is the first study which examines the relationship 
between prior attainment (as measured by UCAS Tariff), 
(high) school type and performance throughout medical 
school, as measured by the EPM (quartile/decile) which 
is used in the allocation process for the next stage of UK 
medical training, the Foundation Programme. Addi-
tionally, we examined these relationships across a large 
number of medical programmes from a range of diverse 
medical schools. We found that students from state-
funded schools—where the majority of students from 
less advantaged backgrounds attend—entered medical 
school with similar prior attainment but significantly 
weaker outcomes on entry tests (UKCAT and GAMSAT) 
than entrants who attended independent schools. Yet, 
they were significantly more likely to finish in the highest 
tier of the EPM ranking than those students who attended 
independent schools. These findings indicate that, as 
students progress through medical school, any effect of 
schooling gradually declines, as has been noted in other 
UK degree programmes.38–40

The strength of this study resides in our ability to longi-
tudinally track the influence of a basket of contextual 
indicators and demonstrate how these predict success 

at medical school. For example, against the backdrop 
of noticeable sociodemographic differences within the 
sample, the results showed that, after adjusting for the 
effect of other variables, factors such as coming from 
neighbourhoods of low participation in higher educa-
tion (POLAR 2 and 3), receiving free school meals or 
income support or not having university-educated parent 
were not significant independent predictors of perfor-
mance at medical school. Much as the use of POLAR 
marker is considered problematic,41 especially among 
mature students, who are more likely to live in deprived 
areas than their school-leaver peers,42 43 our finding still 
resonates with other studies that demonstrate that the 
attainment gap between students from high-income and 
low-income areas disappears once students’ prior achieve-
ment (as measured by UCAS Tariff) is accounted for in 
the analysis.44

We also found that female gender, White ethnicity and 
being 21 or over on entry to medical school (the last of 
these in 2012 only; see later for further discussion) were 
independently related to high performance. Some of 
these findings resonate with prior research and indi-
cate our sample was representative. For example, a great 
deal of research has concluded that females outperform 
males in academic and clinical assessments at medical 
school.20 21 45 Equally, it has been reported that, at least 
within the UK medical school setting, students from 
ethnic minorities perform less well academically than 

https://dx.doi.org/10.1136/bmjopen-2017-016291


� 9Kumwenda B, et al. BMJ Open 2017;7:e016291. doi:10.1136/bmjopen-2017-016291

Open Access

the majority of the white students46 and that mature 
students outperform younger peers in certain aspects of 
assessment.22 37 A follow-up research in the Foundation 
Programme years would be of interest to illuminate the 
extent of this pattern.

Although our data do not allow us to examine why 
students from state-funded schools significantly outper-
form students from independent schools, it is possible 
that once given equal access to resources, state-educated 
students take advantage of the opportunities available to 
them. Non-academic attributes such as motivation and 
resilience, known to be associated with positive academic 
and work-related outcomes for young people,47 may 
have helped them achieve at school and set them up to 
manage medical school effectively. There is a need for 
further research to explore the relationship between such 
non-cognitive attributes and performance at medical 
school and beyond.

In summary, the result of our analysis indicates that 
certain sociodemographic characteristics such as school 
have a small but significant influence on the outcome 
measures of interest. The models presented here have 
limited explanatory power of only 18%–22% of the vari-
ation in EPM ranking, which suggests the interaction of 
other factors not included in our models (see above). 
However, the fact that type of school (state-funded or 
privately funded) makes a significant contribution to the 
prediction of performance on the EPM compares inter-
estingly to the figure of 23% for the predictive validity 
of school leaving examinations often cited in medical 
education.21

The present study has various limitations that must 
be taken into consideration when interpreting findings. 
First, we included only students who were successfully 
admitted and completed their medical degree. Students 
who failed or dropped out were excluded from our anal-
ysis. While this may restrict the extent to which findings 
are representative of all medical students, note that the 
dropout and failure rates from medical school are very 
low.7 48 49 A summary of sociodemographic characteristics 
and previous academic achievement support the obser-
vation that our sample represents the national medical 
student population; for example, the majority of the 
sample were from the highest socioeconomic class.22 50 
The measures of disadvantage available to us (eg, NSSEC) 
are known to have weaknesses,41 but by including each of 
these separately in the analysis, we have provided more 
scrutiny of their utility. Other authors have adjusted for 
previous educational performance.22 51 We chose not 
to because school qualifications and their conversions 
to UCAS points are not comparable across the four 
countries within the UK. Although our management 
of EPM scores differs from the previous research using 
this outcome measure,52 our method of differentiating 
the top achievers from the bottom achievers has been 
reported elsewhere as being suitable for exploratory 
research such as this.37 53 There were differences between 
the two cohorts. Most notably there were proportionally 

many more graduates and mature students in the 2012 
cohort. Obviously, there is a big overlap between these 
categories, but it is worth giving some context here to 
explain the differences between cohorts. Our dataset 
contains those who entered medical school in 2007 or 
2008 and graduated in 2012 or 2013. This is quite a narrow 
window given, for example, about one-third of medical 
students (usually those entering as school leavers) may 
take a year out of programme to do a research degree 
(intercalate). Students may also extend their time at 
medical school due to weak performance and having to 
repeat a year. The 2012 data are, because of this narrow 
window, graduate heavy compared with the 2013 data. 
The 2013 data include more students and are perhaps 
more representative of a ‘normal’ graduating cohort as 
they include those that entered standard programmes in 
2007 and 2008 graduate entry programmes in 2007/8/9. 
This may be why we found that, in 2012, mature students, 
who are mostly graduates, were more likely to finish in 
the highest EPM ranking than was the case in 2013. 
This emphasises the importance of replicating this 
study with other cohorts to see if the patterns we have 
identified are consistent over time. Furthermore, the 
localised adjustment of some of the cognitive competen-
cies has implications for more sophisticated statistical 
models and this may influence the generalisability of the 
results. For example, it was not possible to extrapolate 
the average point score per A-level student because A 
levels are (mostly) restricted to English schools. As noted 
earlier, the EPM is directly measured by the individual 
medical schools, although we tried to minimise this vari-
ability by focusing on the extreme groups and deploying 
a mixed-effects logistic regression technique, there is no 
agreed approach for doing so. Future research should 
be less reliant on these local measures and instead focus 
on more national performance metrics like the Royal 
College postgraduate examinations or the proposed UK 
Medical Licensing Assessment (http://www.​gmc-​uk.​org/​
education/​29000.​asp).

This study has implications for future research and 
practice. Around 80% of applications to medical school 
come from independent and selective schools,54 yet 
medical students from state schools do better than those 
from independent schools. Is this because those who have 
attained the necessary qualifications for entry to medical 
school ‘against the odds’ are more self-directed or resil-
ient? Other recent research hints that this might be the 
case,55 but further exploration is necessary. In relation to 
the wider discussion about the use of contextual markers 
in medical school admissions, it may be that there is an 
argument to accept lower scoring (UCAS tariff) appli-
cants from state schools on the basis that they are likely 
to make up this discrepancy in performance. Certainly, 
there is an argument for encouraging high-achieving 
students from state schools into medicine. However, how 
to attract applicants from non-traditional backgrounds 
into medicine remains a challenge,56 which is beyond the 
reach of this study to address.

http://www.gmc-uk.org/education/29000.asp
http://www.gmc-uk.org/education/29000.asp
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In conclusion, our findings suggest that medical 
students from state-funded schools do better at medical 
school than their counterparts from independent schools 
and prior attainment should be interpreted within the 
context of an individual’s educational circumstances. 
Furthermore, we cannot ignore the influence of ethnicity, 
gender, age and the differences in medical programmes. 
We suggest the need for longer-term validity studies to 
provide insight into the outcomes of students, in partic-
ular, those from non-traditional backgrounds, as they 
progress through postgraduate years and go into practice.
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