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Abstract

Background Differential attainment describes the systemic differences in outcomes when grouping cohorts by
protected characterises and socioeconomic backgrounds. To date, most research studies have focused on a small
number of characteristics and outcomes. This systematic review aimed to explore the association between a range of
student/trainee characteristics and differential attainment in undergraduate and postgraduate medical education.

Methods A systematic review was conducted and reported using the Preferred Reporting Items for Systematic
Reviews and Meta Analyses (PRISMA) guidelines with searches conducted in May 2023. Outcome measures

were assessment, progression through training, and qualification in medical students or trainee doctors. Specific
characteristics included were age, disability, entry route to medicine, ethnicity, gender, religion and socio-economic
status. The Cochrane RoB tool, the Newcastle-Ottawa Scale and the GRADE approach were applied. A narrative
synthesis was conducted due to heterogeneity between studies.

Results Ninety-five studies were included. The majority were observational. There were over 381,815 medical student
and 395,191 trainee doctor participants across all studies. The certainty across included studies was low and results
were heterogeneous. Most results focused on assessment, followed by progression, then qualification. Gender,
ethnicity and age were most commonly studied. Mixed results were noted for gender with results suggesting an
advantage for undergraduate females however, females took longer to complete postgraduate training, and males
were more likely to be on a specialist register. Minoritised ethnicity was consistently associated with lower attainment
across a large number of studies. Younger doctors consistently did better in postgraduate assessments. Only 32
studies examined other characteristics with mixed results for disability and entry routes to medicine. The impact of
socioeconomic status varied, but lower status was associated with lower attainment at later career stages.

Conclusion Differential attainment is a complex, context-dependent phenomenon with multiple contributory
factors that are challenging to disentangle. Despite low certainty of evidence, this review suggests that many
characteristics do impact on outcomes in medical education. This warrants further investigation and indicates a need
for monitoring and targeted differential attainment interventions to ensure equitable outcomes for medical students
and doctors in training.

Registration This systematic review is registered on PROSPERO, accessible at https://www.crd.york.ac.uk/prospero/di
splay_record.php?ID=CRD42023426933. PROSPERO has been updated to reflect the progression of this review.
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Background

Differential attainment describes the differences in out-
comes between groups with certain characteristics [1].
Attainment gaps based on group characteristics (instead
of individual ability) have the potential to contribute to
unfair outcomes [2]. Age, disability, entry route to medi-
cine, ethnicity, gender, religion and socio-economic sta-
tus (SES) are examples of characteristics that may be
associated with differential attainment [3, 4]. Regulatory
bodies have heightened their focus on this phenomenon
in recent years and have instructed medical education
institutions to research it [5—8]. Differential attainment
is a product of a complex interplay of factors within the
educational environment [9]. Unequal and unjust expe-
riences/outcomes within educational settings may occur
at both personal and structural levels. As an example,
minoritised groups may experience unfair treatment via
‘stereotype threat’ or microaggression at the personal
level, and via biased curriculum design and unfamil-
iar assessment methods at an institutional level [7]. The
concept of ‘academic backbone’ is also relevant to attain-
ment gap analysis. It is true that past academic achieve-
ment predicts future success in medicine. However, the
potentially unjust impact of characteristics unrelated to
individual academic ability on this attainment trajectory
warrants attention. Differential attainment is a justified
source of concern as it negatively impacts on educational
experience, impedes workplace diversity, and ultimately
may affect patient care through hindering progress of
highly competent individuals [7, 10]. It is worth high-
lighting that a nuanced analysis is required in this area,
as associations between characteristics and attainment
may emerge in the literature due to confounding factors
which are unrelated to unfair systems or treatment. Pin-
pointing cause and effect relationships is challenging, and
multivariate analysis is required.

Differential attainment is a complex issue and address-
ing it through educational and workplace policy and
interventions can only be achieved following an under-
standing of the full extent of the problem itself [11]. Sev-
eral studies on this topic have been published and for the
most part they have focused on small numbers of impor-
tant characteristics in relation to single outcomes, with
a focus on ethnicity and gender [12]. In reality differen-
tial attainment exists across a very wide range of demo-
graphic profiles linked to multiple attainment indices,
with intersectionality playing a role. Therefore, captur-
ing the totality of the issue is important but challenging.
Intersectionality theory is based on the interconnected
categorisations that create overlapping systems of disad-
vantage [13].

This paper examined a broader range of characteris-
tics compared to previous studies. Owing to the neces-
sary breadth of information to be covered, a systematic
review was chosen as the methodology. It is intended that
a thorough review of available literature will serve edu-
cators and policymakers with a knowledge reservoir that
may inform support services and interventions aimed at
tackling differential attainment.

Methods

This systematic review was conducted and reported
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analysis Statement [14]. This sys-
tematic review aimed to explore the association between
a range of student/trainee characteristics and differential
attainment in undergraduate and postgraduate medical
education.

Included characteristics

Age, disability, entry route to medicine, ethnicity, gen-
der, religion and SES were chosen as the group charac-
teristics to examine (see Additional file 1). This is not an
exhaustive list of potentially relevant contributors to dif-
ferential attainment, but it was deemed sufficiently broad
to offer a comprehensive examination of the topic. Dis-
ability is defined as substantial restriction in the capac-
ity of the person to carry on a profession, business or
occupation in the State...by reason of an enduring physi-
cal, sensory, mental health or intellectual impairment.
[15] In medical education literature, disability includes
learning disabilities, mental health conditions, physical
disabilities and medical conditions. Entry route to medi-
cine can be direct (following completion of high school
or equivalent, also known as UG entry and school leav-
ers), graduate (those who already have a degree) and via
access programmes (also referred to as gateway or widen-
ing participation courses, designed to help students from
underrepresented backgrounds enter medical school)
[16]. Ethnicity is defined as ‘group identity based on cul-
ture, religion, traditions, and customs.” [17] In the medi-
cal education literature, ethnicities are often grouped for
analysis. Disadvantaged SES is defined as ‘a socially iden-
tifiable status of social or economic disadvantage result-
ing from poverty, level or source of income, homelessness,
place of residence, or family background. [18] Country of
primary medical qualification characteristic is relevant
to PG attainment as doctors often move abroad after UG
studies and their country of qualification may be a con-
tributor to differential attainment. However, this is not
the case in UG education where students typically remain
in one location. This review considered factors common
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to both UG and PG settings, and therefore this character-
istic was not included.

Outcome measures

Attainment in medical education includes assessment
outcomes, successful progression through a degree/train-
ing programme, and qualification from the degree/train-
ing programme. These three markers of attainment carry
high stakes and exist universally at various stages of med-
ical education and training across the world. Failure to
clear these hurdles is often a barrier to successful career
advancement in medicine.

Eligibility criteria

Full text studies with quantitative study designs, popu-
lations of medical students or trainee doctors and an
exploration of the association between one or more of
the specified characteristics and one or more of the three
outcome measures (assessment, progression and quali-
fication) were included. Based on the aim of our review,
qualitative studies were not included. The fundamen-
tal role played by qualitative research in defining and
understanding the phenomenology of differential attain-
ment is acknowledged. However, the goal of this review
was to gauge the associations between specified factors
on attainment and assessment outcomes. There were
no restrictions placed on article language or on publi-
cation date (see Additional file 2). Studies did not need
to explicitly state that they were looking for differential
attainment. Any studies which considered the specified
group characteristics in relation to the relevant outcome
measures were eligible for inclusion, and the potential
presence of differential attainment could be inferred
from data.

Search strategy and study selection

A search strategy was developed by a medical librar-
ian (DM) in Embase.com, optimized for sensitivity, and
translated to other databases. The search was carried out
in Embase.com, Medline ALL via Ovid, Web of Science
Core Collection, ERIC via EBSCOhost, SCOPUS, and
Google Scholar on 9th May 2023. The search strategies
for Embase and Medline used relevant thesaurus terms
from Emtree and Medical Subject Headings, respectively.
Terms were searched in the titles and abstracts of refer-
ences (see Additional file 3). Studies from the database
search were imported to EndNote 20, and duplicates
removed. Ten studies were piloted to ensure consistent
application of eligibility criteria by two reviewers (CC,
LT). Screening was independently completed on Covi-
dence [19]. A third reviewer (SS) was consulted for dis-
agreements. The grey literature search involved a search
engine search of key terms, this and the mining of ref-
erence lists was completed by one reviewer, and results
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were screened independently by two reviewers (CC, SS).
Studies excluded after full text review have a documented
reason for exclusion. Access to full texts could not be
obtained for two studies; the authors were contacted
but no responses were received, and these studies were
excluded. Google translate was used to translate one
study to English [20, 21].

Data extraction

Details of included studies and extracted data are pre-
sented in Additional files 4 and 5. Data extraction was
piloted independently by two reviewers (CC and LT) at
the commencement to ensure consistent application of
the data extraction form. Data extraction was completed
by CC and checked by a second author (MH).

Risk of bias and certainty of evidence

The Newcastle Ottawa scale (NOS) was applied to cohort
and case—control studies and an adapted form was
applied to cross-sectional studies [22]. This scale is used
to evaluate the quality of non-randomised studies based
on the domains of selection, compatibility and outcome
[22]. The NOS for cohort and case control studies awards
a maximum of nine stars over three domains. Studies
awarded seven to nine stars are judged to be at ‘low’ risk
of bias, while a score of five or six was deemed a ‘medium’
risk of bias [22]. The adapted form of the NOS for cross-
sectional studies had a maximum score of 10 over the
same domains and for the purposes of this review seven
to ten was deemed ‘low’ risk of bias, and five to six
‘medium’ risk. The Cochrane Risk of Bias (ROB) Tool was
applied to randomised controlled trials (RCTs) [23]. This
tool evaluates the risk of bias in RCTs by assessing bias
in relation to randomisation, deviations from intended
interventions, missing outcome data, measurement of
the outcome and in reported results [23]. The application
of these tools was piloted across five studies. The process
was completed by CC and checked by a second author
(MH).

Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) was applied to score the
certainty of included evidence for the primary outcomes
by one reviewer (CC) [24]. The GRADE approach bases
judgement on consideration of risk of bias, precision,
consistency, and directness of the findings to rate ‘high,’
‘moderate,” ‘low,” or ‘very low’ certainty. RCTs start as
‘high’ and observational studies start as ‘low. Limita-
tions in study quality, inconsistency of results, or uncer-
tainty about the directness of the evidence resulted in
down-grading of evidence [24]. As the starting point
observational studies is ‘low,” once one indication for
downgrading was noted, no further assessment was
undertaken, given the lowest rating possible is ‘very low!
This was a pragmatic approach given the large number
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of studies included in this review. This process was com-
pleted by CC and checked by a second author (MH).

Synthesis methods

Meta-analysis was identified in the protocol as a poten-
tial method of analysis. Previous meta-analysis in dif-
ferential attainment research has been performed, but
with consideration of a smaller number of characteristics
and outcomes [12]. Due to the broadness of our research
question and the consequent heterogeneity and disparate
nature of methods and statistical analyses used across
included studies, a meta-analysis was not appropriate.
Instead, a narrative synthesis was undertaken with inten-
tion to explore the relationships between a range of stu-
dent/trainee characteristics and study outcomes [25, 26].
This synthesis was led by one reviewer with feedback
and discussion with other authors. A direction of effect
method of synthesis was used. The limitations of this
option are also acknowledged; however, it was the most
appropriate option for this review given the inconsistent
effect estimates and limited statistical information avail-
able in many of the included studies. The conceptual
framework of the synthesis centred on whether certain
group characteristics confer advantage or disadvantage
in relation to specified attainment outcomes. Studies
were grouped according to three markers of attainment:
assessment, progression, and qualification. Within these
groupings it was then determined whether any of the
specified characteristics (age, disability, entry route to
medicine, ethnicity, gender, religion and SES) had signifi-
cant impacts on outcomes. For assessment, associations
between examination results and characteristics were
used to inform the synthesis. For progression, markers of
positive progression (e.g. advancement through a degree
and annual review of competency progression assess-
ments) were evaluated. For qualification, completion of
a degree or training programme, and association with
characteristics was determined. These associations were
analysed in both undergraduate (UG) and postgraduate
(PQ) settings, where PG refers to the education that takes
place after qualification from a medical degree.

Results

Overview of included studies

The study selection process is summarised in Fig. 1 [14],
showing that 138 full texts were reviewed and 95 were
included in the final synthesis.

Included studies and participants

Ninety-two of the 95 included studies were observational
and three were RCTs. Studies were published in 42 jour-
nals; the majority of which were medical education jour-
nals. Publication dates ranged from 1982 to 2023, with
59% (56/95) of the publications taking place since 2015.
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Most studies were from the UK followed by the United
States of America (USA) (28%), and then Australia (4%)
(Table 1).

There were more than 381,815 medical student partici-
pants across the included studies, with sample sizes rang-
ing from 135 to 76,711 [27, 28]. One study did not detail
the number of participants [29]. There were 395,191
trainee doctor participants, ranging from ten to 90,452
[30, 31]. The potential for participant overlap was noted
in seven of the studies [32—38]. Studies with trainee par-
ticipants included trainees in anaesthetics, emergency
medicine, general practice, medicine, obstetrics and gyn-
aecology, paediatrics, psychiatry, public health, radiology
and surgery.

Reporting, risk of bias and certainty of the evidence

The Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) statement was designed
to improve the reporting of observational studies [39]. Of
the 92 observational studies, three utilised STROBE [30,
40, 41] and one refers to STROBE in their supplemental
material [42]. The Consolidated Standard of Reporting
Trials (CONSORT) guideline was designed to improve
the quality of reporting in RCTs [43]. Out of the three
RCTs, CONSORT was used in one [44] and the CON-
SORT flow diagram was used in two [45, 46].

For the three included RCTs there was a ‘low’ risk of
bias across the majority of the domains for one of the
studies [45] and the other two studies had ‘some concerns’
in relation to attrition and performance bias (see Addi-
tional file 6) [44, 46]. Eighty-one of the 92 observational
studies were assessed as having a rating of seven or more,
indicating a ‘low’ risk of bias on assessment. Eight cohort
[47-54] and one cross-sectional study [30] scored six.
One cohort and one cross sectional study scored 5 [55,
56]. Down-scoring was most often due to comparabil-
ity. The observational studies tested for associations and
most involved analysis for potential confounding factors
(see Additional file 7). The GRADE approach was used to
assess the certainty of evidence in this review for the pri-
mary outcomes, and the certainty of evidence across all
study types was ‘very low’ (see Additional file 8).

Findings

The review outcomes of assessment, progression and
qualification are reported individually in relation to the
specified differential attainment characteristics of age,
disability, entry route to medicine, ethnicity, gender, reli-
gion and SES and these are presented in sequence in each
section for UG and PG settings (Table 2).

Assessment
Assessment refers to the process of evaluating indi-
viduals’ knowledge, skills and professional attributes.
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Fig. 1 Preferred reporting items for systematic reviews and meta-analyses flowchart

Commonly used assessment methods include written
examinations, clinical examinations, workplace-based
assessments and portfolios. Eighty-three studies reported
on assessment in relation to one or more of the specified
characteristics.

Sixty-one studies reported on assessment and gender.
There were mixed results across 30 studies for UG assess-
ment and gender, though more studies suggested an

advantage for females. Twenty-one studies reported bet-
ter assessment outcomes for females [27, 29, 38, 47, 50,
51, 57-69, 72, 73]. In contrast, ten studies reported better
assessment outcomes for males [20, 29, 52, 53, 55, 66, 67,
70-72]. Five studies reported no difference between gen-
ders [47, 53, 66, 74, 75].

For PG assessment there was no consistent pattern for
gender across 33 studies. Fourteen studies reported no
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Table 1 Summary of included studies

Domain Study characteristic Number (%)
of studies
(total =95)
Country of origin UK 55 (58%)
USA 27 (28%)
Australia 4 (4%)
Austria 3 (3%)
The Netherlands 2 (2%)
UK and Ireland 1 (1%)
Norway 1 (1%)
Canada 1 (1%)
Sri Lanka 1 (1%)
Types of studies Cohort 70 (74%)
Cross sectional 21 (22%)

Randomised controlled trial 3 (3%)
Case-control 1(1%)
Study population Medical students
Trainee doctors
Assessment
- Gender 61 ( )
- Ethnicity ( )
- Age 20 (21%)
(11%)
(11%)

Outcomes*

- Disability 10
- Socioeconomic Status 10
- Entry route 7 (7%)
- Religion
Progression
- Gender 1
- Ethnicity 1
- Age 6
- Entry route 3
- Socioeconomic Status 2
- Disability 2
- Religion 1
Qualification

- Gender 5¢(

- Ethnicity 2 (2%
- Age 2(

- Entry route 1(

- Disability 1(1%

*Some studies included multiple characterises and/or multiple outcomes

significant difference between males and females [30, 44,
46, 48, 54, 67, 77-84]. Ten studies reported that female
trainees received higher marks [31, 38, 40, 54, 56, 77,
78, 85—87] and ten reported that males received higher
marks [34—36, 88—-94].

The impact of ethnicity on UG assessment was
reported in 25 studies. In general, white students received
higher marks than non-white students [27, 28, 37, 38, 51,
57, 59-62, 64, 65, 67, 70, 72, 74, 75, 105-107, 109] and
not being white was associated with being in the ‘strug-
gling’ category [73].
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PG assessment and ethnicity were reported in 25 stud-
ies. In general, white candidates received higher marks
[31-36, 40, 41, 67, 77, 79, 84, 85, 87, 88,91-93, 111, 112].
There were exceptions; one study found that minority
ethnic doctors did better compared with majority ethnic
(white) doctors in the AKT [86]. Another study found no
association between ethnicity and assessment [82].

UG assessment and age were reported in 12 studies.
These studies were undertaken in the USA, UK, Aus-
tria and Australia. Findings were conflicting. Five stud-
ies reported that younger medical students received
higher marks [37, 53, 60, 70, 75]. However, three studies
reported that older age was linked to higher marks [59,
62, 74]. In contrast, older age was more common in the
‘strugglers’ group in a different study [73]. Two studies
found no age-related difference in assessment outcomes
[27, 55].

PG assessment and age were reported in eight stud-
ies and all showed that younger age was associated with
more success in assessments [33, 34, 80, 81, 83, 85, 92,
93].

UG assessment and disability were reported in six stud-
ies with mixed results. There were variations in disabili-
ties in the studies. Two studies reported no association
[72, 116], but two other studies reported that students
with disability-related examination adjustments had
lower pass rates [117, 118]. A third study reported that
students with dyslexia received lower marks in OSCEs
[49]. In another study the presence of ‘medical problems’
was significantly more prevalent among students in the
‘struggling’ category [73]. While many medical problems
are not disabilities, some medical conditions are consid-
ered to be a disability due to their impact on function.

PG assessment and disability were reported in four
studies. Disability was not significantly associated with
assessment outcomes in three studies [36, 85, 86]. How-
ever, two reported that those declaring a learning diffi-
culty were more likely to receive lower marks in the CSA
exam [86, 119].

UG assessment and SES were reported in eight stud-
ies. In general, SES was not found to be associated with
outcome differences [27, 55, 61, 62, 120] and postcode-
based measures of disadvantage were not associated with
significant differences in attainment [57]. However, one
study found that students with professional parents were
more likely to be in the top educational performance
measure quartile (these are decile scores are calculated
for each medical school’s graduating cohort) [59] and
in another study medical students with a father in a low
socioeconomic group were more likely to fail (5.1 versus
1.8%). This was a univariate analysis and the contributory
role of other demographic factors towards this associa-
tion must be considered [37].
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Table 2 Summary of results

OUTCOME MEASURES

ASSESSMENT PROGRESSION QUALIFCATION

UNDERGRADUATE OR POSTGRADUATE SETTING
CHARACTERISTIC UNDERGRADUATE POSTGRADUATE UNDERGRADUATE POSTGRADUATE UNDERGRADUATE POSTGRADUATE
GENDER Eighteen studies Fourteen studies  One study found that In general No data. In general,

reported that female
students received
higher marks [27, 29,
50, 57-69].

In contrast, nine
studies reported
that males received
higher marks in
assessments [20, 37,
52,53,55,66,67,
70,71].

One study found
that males scored
higher at the start of
medical school but
lower marks by final
assessment [72].
One study found
that male sex was

a risk factor for
being part of the
'struggling’ medical
students'group [73].
Two studies report-
ed no significant
difference between
genders [74, 75].
Women authored
50.9% of Thesis but
earned only 30.9%
of highest honours
awards [76].

males were more
likely to seek advice
from an academic
progress committee
(APC) [65].

reported no sig-
nificant difference
between males
and females. [30,
44,46, 48, 54,67,
77-84].

Eleven studies
reported that
female trainees
were scored bet-
ter.[31, 38,40, 54,
56,77,78,85-88]
Ten studies re-
ported that male
trainees were
scored better
[34-36, 88-94].
Despite starting
residency with
standardised
exam scores that
were comparable
to their peers,
female under-
represented in
medicine ortho-
paedic surgery
residents scores
became progres-
sively worse on in
service training
exams and had
lower first pass
rates on board
exams than their
male majority
counterparts [95].
Male and female
MD-PhD students
were equally likely
to present at the
annual program
symposium,
female students
asked fewer semi-
nar questions, and
female speakers
received more
questions [96].
Academic profiles
of men were
stronger than
women [48].

females were
more successful
in application to
training schemes
[42,56,97,98].
One study found
that men were
1.6 times more
likely to be reject-
ed than females
for residency in
family medicine,
psychiatry and
emergency medi-
cine [99].

Male gender was
associated with
lower likelihood
of success at ICU
training inter-
views [100].
Mixed results
were found in
relation to suc-
cess at ARCP [33,
79,82,84,91].
Core training
programs for sur-
gery, medicine,
and anaesthesia
maintain higher
proportions of
female trainees
than their
cardiovascular
subspecialties
[101].

In orthopaedic
training, Males
scored higher
than females on
CV score and on
referee reports.
There were

no differences
between males
and females on
interview scores
and no difference
in the proportion
of interviewed
females and
males that were
offered a training
programme
[102].

females took
longer to qualify
[48,103, 104]
with maternity
leave [48], child-
birth [103] and
family [104] cited
as reasons.
Males were more
likely to be on
the specialist
register [38],
with an increase
in females on
the specialist
register for renal
medicine [84].
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OUTCOME MEASURES

ASSESSMENT

PROGRESSION

QUALIFCATION

UNDERGRADUATE OR POSTGRADUATE SETTING

ETHNICITY

In general, white
students received
higher scores than
non-white students
[27,28,37,38,51,57,
59-62, 64, 65,67, 70,
72,74,75,105-107].
Not being white
was associated with
'struggling’ [73]
Ethnicity-related
differences in clinical
grades were smaller
in broadly sampled
than in global as-
sessment [108].

For multiple choice
question (MCQ)
exams the overall
mean score was
lower for URIM
(African Americans,
Latino, Native
Americans, Alaska
Natives) than not
UIM students [109].
Compared with
Dutch students,
Surinamese and
Antillean students
specifically scored
lower in the Year 1
course and the pre-
clinical course [110].
In an intervention
study involving an
OSCE, both white
and ethnic minority
intervention groups
outperformed
controls [45].

In general, white
candidates scored
better than non-
white candidates.
[31-36, 38, 40, 41,
67,77,79, 84,85,
87,88,91-93,111,
112]

One study found
that minority
ethnic doctors
did significantly
better compared
with white doc-
tors in the applied
knowledge test
(AKT) [86].

Two studies found
no difference re-
lated to ethnicity
and assessment
[38, 82].

In the mem-
bership of the
royal college of
general practi-
tioner (MRCGP)
examination
Asians doctors
score lower than
non-Asian doctors
in written compo-
nents [113].
Female underrep-
resented in medi-
cine orthopaedic
surgery residents
scored progres-
sively worse on in
service training
exams with lower
board exam first
pass rates than
their male major-
ity counterparts
[95].

A significant as-

sociation was found
between non-white
ethnicity and atten-

dance at an APC [65].

White candidates
were more likely
to be successful
in applications to
higher training
and were less
likely to receive
an unsatisfac-
tory outcome in
formal training
assessments [33,
56,84,91,97,
114].

Two studies
showed ARCP
outcomes related
to ethnicity were
similar (with the
exception of
general surgery)
[79,82].

Asian UK gradu-
ates’success rate
at ICU training
interviews was
comparable

to the national

average the Asian

international
medical gradu-
ates success rate
was significantly
lower [100].

A higher percentage
of white students
had graduated in
five years compared
to Black and Latino
students [28].

Non-white doc-

tors were equally
as likely to be

on the specialist

register [38].
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OUTCOME MEASURES

ASSESSMENT

PROGRESSION

QUALIFCATION

UNDERGRADUATE OR POSTGRADUATE SETTING

AGE

DISABILITY

In general, younger
medical students re-
ceived higher scores
in assessments. [37,
53,60, 70, 75]

Three studies found
that being older
was related to high
performance [59,
62,74].

Older age was more
common in the
'strugglers’ group
[73].

Two studies found
no age-related dif-
ference [27, 55].
Younger men

were least likely

to have academic
difficulty, and
younger women
were most likely to
have academic diffi-
culty. Older women

achieved better than

both older men and
younger women in
3 classes of medical
students at one

medical school [50].

Two studies found
that disability was
not associated with
a difference in UG
student perfor-
mance [72, 116].
Two studies found
students with exam-
ination adjustments
had lower pass rates
[117,118].

One found that stu-
dents with dyslexia
scored relatively
poorly in practical
OSCE stations [49].
One found that
medical problems
were more common
among ‘struggling’
students [73].

Younger age was
associated with
success. [33, 34,
80, 81, 83, 85,
92,93]

Disability was
not significantly
associated with
variability in
examination rates
in three studies
[36, 85, 86].
Those declaring a
learning difficulty
were significantly
more likely to fail
the CSA exam.
[86, 119].

No data.

Acceptance rates to
medical school were
not significantly dif-
ferent for applicants
who had Medical
College Admissions
Test (MCAT) scores
obtained with stan-
dard vs. extra time
[118].

A larger propor-
tion of mature
students were
allocated to their
first choice foun-
dation school
[97].

Applicants
younger in age
were more likely
to be offered

a PG training
programme in
anaesthesia [98]
and intensive
care medicine
[100].
Doctors>29
years at gradua-
tion were more
likely to have
problems at their
ARCP than their
younger col-
leagues [115].
Trainees released
from general
practitioner train-
ing in the UK
were on average
older [33].

The median age
for joining the
specialist register
is increasing [84].
There were no
significant differ-
ences regarding
disability for suc-
cess at intensive
care medicine
training inter-
views [100].

No data.

Students who had
taken the MCAT
with extra time had
significantly lower
medical school
graduation rates
within four to eight
years, compared to
those without extra
time [118].

There has been
an increase in
the age at which
doctors com-
plete specialist
training [84].
Starting
specialization
atan older age
reduced the
time taken to
complete train-
ing [103].

No data.
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OUTCOME MEASURES

ASSESSMENT

PROGRESSION

QUALIFCATION

UNDERGRADUATE OR POSTGRADUATE SETTING

SES

ENTRY ROUTE

SES was not found
to affect perfor-
mance in medical
school [27, 55, 61,
62, 120].
Postcode-based
measures of
disadvantage were
not associated with
significant differ-
ences in university
attainment [57].
However, one study
found that students
with profes-

sional parents were
more likely to be
represented in the
top educational per-
formance measure
quartile [59].

One study reported
that medical stu-
dents with a father
in a low socioeco-
nomic group were
more likely to fail
than those with

a fatherin a high
socioeconomic
group [37].

Two studies found
that standard entry
students (SES)
achieved better in
earlier stages of the
degree [74, 121].
One study found
that graduate entry
scored better but
this gap closed over
time [122].

One study found
that graduate entry
scored less well [37].
One study found
that mature entry
had higher scores
than their peers in a
year 3 OSCE [61].
Mature or graduate
entrants were less
likely to be success-
ful at passing the
medical degree [70].

Membership of
the Royal College
of Surgeons
(MRCS) candi-
dates from lower
SES were less
likely to pass the
MRCS [91].

MRCS candidates
from fee-paying
schools had a
lower fail rate

compared to state

funded schools,
and fail rates
were higher for

candidates whose

parents received
income support
[34].

Graduate entry
medical students
were significantly
less likely to pass
MRCS Part A than
standard entry
medical students
[35].

No data.

Gateway entry
students were more
likely to repeat a year.
(121

Graduate entry were
more likely to with-
draw than school
lever entry [122].

A significantly
larger proportion
of applicants
coming from
families that
were recipients
of income sup-
port, and those
entitled to free
school meals did
not get a place in
a higher choice
foundation
school [97].

UK surgical train-
ees from lower
socioeconomic
group had a sig-
nificantly greater
proportion of
unsatisfactory
ARCP outcomes
[91].

Students who
entered medical
school as gradu-
ates were signifi-
cantly more likely
to be allocated to
a higher choice
foundation
school than
students who at-
tended privately
funded school or
those who came
into medical
schools as typical
school leavers vs.
graduates [97].

No data.

More standard entry
medical students
completed their
degrees in five years
compared to gate-
way students [121].

No data.

No data.
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OUTCOME MEASURES
ASSESSMENT PROGRESSION QUALIFCATION
UNDERGRADUATE OR POSTGRADUATE SETTING

RELIGION Muslim medical stu- No data. No data. Buddhism, Islam  No data. No data.

dents had a lower
mean rank than
their peers [105].

and Hinduism
were associated
with lower suc-
cess rates in the
selection process
for intensive care
medicine UK
training, com-
pared to Christian
counterparts
[100].

PG assessment and SES were reported in two studies
with both reporting an association between markers of
higher SES and success in assessments [34, 91].

UG assessment and entry route to medicine were
reported in six studies, with mixed results. Two stud-
ies found that standard entry medical students received
higher marks in earlier stages [74, 121], but this advan-
tage was not sustained in later stages in one of the stud-
ies [74]. One found that graduate entry received higher
marks, with most advantage conferred by prior health-
care studies [122]. One study found that mature students
did better than school leavers in a year 3 OSCE, however
a separate study found that mature students did worse
in a final year OSCE compared to younger classmates
[37, 61]. Mature or graduate entrants were less likely to
be successful at passing the medical degree in one study
[70].

One study included data on entry route to medicine
and PG assessment, noting that standard entry students
were significantly more likely to pass the Membership of
the Royal College of Surgeons (MRCS) Part A examina-
tion than graduate entry [35].

One UK study reported on religion and UG assess-
ments. Muslim medical students had a lower mean rank
than their non-Muslim peers (no religion, Christian,
other, unknown) when ranked according to achievement
[105].

Progression

In this context, progression refers to an individual pro-
ceeding from each year of their medical degree to the
next, moving from medical school to employment and
moving into a training scheme. Twenty studies reported
on progression in relation to one or more of the specified
characteristics.

UG progression and gender was reported in one study
that found that males were more likely to meet an aca-
demic progress committee, which is an indicator of
‘struggling’ [65].

Thirteen studies reported on gender and PG progres-
sion. In general females were more successful, which was
indicated by higher success in applications to training
schemes [42, 56, 97—100]. Mixed results were found in
relation to success at Annual Review of Competency Pro-
gression [33, 56, 79, 82, 84, 91].

Ethnicity and UG progression was reported in one
study, which found a significant association between
non-white ethnicity and need for engagement with an
academic progress committee, which is a marker of
‘struggling’ [65].

Nine studies reported on ethnicity and PG progres-
sion. In general, white candidates were more likely to be
successful in applications to training and were less likely
to receive an unsatisfactory outcome in formal train-
ing assessments [33, 56, 84, 91, 97, 114]. As exceptions,
two studies showed that annual review outcomes related
to ethnicity and specialty were similar [79, 82] with the
exception of general surgery trainees, where non-white
trainees encountered more difficulty with progression
[79].

Six studies reported on age and PG progression, and
results were mixed. There is a suggestion that older doc-
tors are more likely to encounter problems during train-
ing assessments. In one study a larger proportion of
mature students (age 21 +) were allocated to their first
choice foundation school compared to school leavers
[97]. In another study applicants younger in age were
more likely to be offered a PG training programme in
anaesthesia [98] and intensive care medicine [100]. Doc-
tors 29 years old or older at graduation were more likely
to have problems with progression than their younger
colleagues [115]. Trainees failing to progress in UK gen-
eral practitioner training were on average older [33].

UG progression and entry route to medicine was
reported in two studies. Gateway entry students (gateway
courses aim to offer entry to medical school for under-
represented communities, with less stringent academic
requirements for entry) were more likely to repeat a year
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[121] and graduate entry were more likely to withdraw
than school leaver entry [122].

In the PG setting, students who entered medical school
as previous university graduates were more likely to be
allocated to a higher choice foundation training program
compared to students who attended privately funded
school [97].

Two studies reported PG progression and SES, finding
that applicants coming from families receiving income
support were less likely to get a place in a higher choice
foundation school [97], and that UK surgical trainees
from lower SES had more unsatisfactory annual progres-
sions [91].

Disability and UG progression was reported in one
study which reported no association with acceptance
rates to medical school obtained with standard versus
extra time [118]. For PG progression, one study reported
no significant differences regarding disability for success
at intensive care medicine training interviews [100].

One study examined PG progression and religion, find-
ing that Buddhism, Islam and Hinduism were associ-
ated with lower success rates in the selection process for
intensive care medicine UK training, compared to Chris-
tian groups [100].

Qualification

Qualification refers to completion of the medical degree
and completion of specialist training programmes. Eight
studies reported on qualification in relation to one or
more of the specified characteristics.

Five studies reported on gender and PG qualification.
In general, females took longer to qualify [48, 103, 104]
with maternity leave [48], childbirth [103] and family
[104] cited as reasons. Males were more likely to be on
the specialist register [38]. There has been an increase in
the number of female doctors on the specialist register
[84].

Two studies reported PG qualification and age, and
found that there had been an increase in the age at which
doctors completed specialist training [84] and that start-
ing specialization at an older age reduced the time taken
to complete training [103].

Two studies reported on ethnicity and qualification
with one reporting that a higher percentage of white stu-
dents had graduated over a five year period compared to
Black and Latino students [28], and the other reporting
that non-white trainees were equally as likely as white
trainees to be on the specialist register [38].

One study reported on entry route to medicine and
qualification and found that more standard entry medical
students completed their degrees in five years compared
to gateway students [121].

One study reported disability and UG qualification and
reported that students who had taken the MCAT with
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extra time had significantly lower medical school gradu-
ation rates within four to eight years, compared to those
without extra time [118].

Summary by characteristic

Differential attainment literature has focused on gender,
ethnicity and age, with less evidence relating to other
characteristics. Gender was reported in 72 studies, with
mixed findings. There is a signal that females have bet-
ter outcomes in UG assessment and PG progression
domains, but encounter more difficulties with qualifica-
tion, with maternity leave and childcare requirements
cited as reasons for longer time to completion of training.
Two RCTs have highlighted the importance of stereo-
type threat among surgical female trainees. In one RCT
exposure to a source of stereotype threat activation was
associated with lower performance in a technical skill
[44]. In another RCT a positive value affirmation inter-
vention improved female clinical evaluation scores, but
did not impact male evaluation scores [46]. Ethnicity
was reported in 52 studies and there are consistent find-
ings in UG and PG settings that white medical students
and doctors had better outcomes in attainment indices
compared to non-white students. Differential attain-
ment relating to age was reported in 26 studies. Younger
doctors received higher grades in PG assessments, but
results are conflicting among medical students doing UG
assessments. In general, older doctors are more likely to
encounter difficulty with PG progression as evidenced by
problems with advancement through training schemes,
however one study showed that commencing training at
an older age led to a quicker completion time for train-
ing. SES was reported in 11 studies and in the UG setting
there was no clear association between higher SES and
higher assessments scores. In the PG setting there was an
association between higher SES and higher pass rates in
examinations. Higher SES was also associated with less
difficulty in PG progression. Disability was reported in 11
studies. Students with examination adjustments due to
disability had lower pass rates in two studies. Disability
also associated with poorer OSCE scores in a single study
and another study identified students with disability as
more likely to be in the ‘struggling’ category. The impact
of disability on PG assessment outcomes was less appar-
ent, with only one study showing a negative impact on
examination results. No relationship was found between
disability and UG or PG progression outcomes, although
very few studies were available. One study showed that
students were less likely to graduate from medical school
if they had MCAT time allowances due to disability.
Entry route to medicine was reported in eight stud-
ies and there was no clear trend favouring one particu-
lar group (standard entry/gateway entre/mature entry)
in UG assessment outcomes. However, the subgroup of
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students who completed prior healthcare studies appear
to have an advantage in UG assessments. There was an
indication that students who took non-standard entry
routes encounter more academic difficulty and problems
with UG progression. At PG level, doctors who com-
pleted degrees before medicine were allocated higher
choice foundation training programs. A single study also
reported that students who entered medicine via stan-
dard entry routes were more likely to finish the degree
within five years compared to gateway entry students.
Limited data was available on the correlation between
religion and attainment. One study showed that Mus-
lim medical students had lower mean assessment scores
than non-Muslim peers. Another study on progression
showed that non-Christian religions were less likely to be
selected for intensive care medicine training in UK.

Discussion

Given the variety of societal and educational contexts as
well as the variety of timepoints and definitions included,
it is unsurprising that the studies in this review offered
mixed results.

In summary, we identified gender was not consis-
tently associated with differential attainment across all
domains, whereas other personal characteristics com-
monly associated with discrimination (older age, minori-
tised religion and ethnicity) were consistently associated
with reduced attainment. Differential attainment asso-
ciated with lower SES increased in later stages of medi-
cal education (postgraduate training) at a time when
assessments are more likely to be in-person and with a
heavier emphasis on global impressions and subjective
comments from evaluators. Qualitative research has
identified that significant gender disparities exist within
evaluators’ narrative comments about trainees [123,
124]. It may be the case that the often subjective nature
of the PG evaluation format carries a broad predisposi-
tion towards bias, which also disadvantages trainees
from lower SES backgrounds. Specifically, oral exami-
nations have been reported to be particularly prone to
unconscious bias [125]. Non-standard entry routes are
associated with difficulties in progression in UG stages.
The reasons behind this are unclear, but the potential
for a link to other factors such as age and SES, and the
role of unconscious biases at UG level needs to be con-
sidered. A small number of studies found an association
between disability and lower attainment in UG settings;
reasonable adjustment to examination times was used as
a marker for disability in these studies. While this is an
important issue to study in its own right, it is a subopti-
mal marker of disability as students with a disability may
not require or request additional time and this definition
may have led to underreporting of disability.
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It is difficult to draw conclusions on whether associa-
tions between particular characteristics and poorer out-
comes are products of unfair treatment, or whether other
hidden factors within the studied cohorts also contrib-
uted to outcomes. Although overall the quality of evi-
dence was low, the majority of studies did control for
confounding factors which may influence attainment (see
Additional file 7), suggesting a true association between
these characteristics and worse outcomes. The underly-
ing systemic reasons that drive these phenomena are not
fully understood. As mentioned at the beginning, unfair
treatment may be a product of structural or personal
biases. Identifying exactly where these biases lie is chal-
lenging. As examples, at a personal level an awareness of
a perception of a lower ability (stereotype threat) might
engender higher stress levels among certain groups,
which can negatively affect performance. At a structural
level, biased educational and assessment formats which
favour certain groups over others may be relevant.

Differential attainment is a social phenomenon, and as
such can be viewed through the lens of intersectionality
[126]. Intersectionality refers to the concept of human
experience being shaped by multiple social positions,
each of which cannot be considered independently [127].
Characteristics may combine to create a unique vulner-
ability to unfair treatment, which goes beyond the addi-
tive effect of individual characteristics. Seven studies in
this review offered information on particular character-
istic combinations and their associations with attainment
[50, 51, 53, 57, 80, 95, 120]. Older females achieved better
than older males and younger women [50, 53]. Younger
men were least likely to have academic difficulty, and
younger women were most likely to have academic dif-
ficulty [50]. White females achieved best in OSCEs [51].
Asian men achieved slightly less well than Asian women
compared to their white counterparts [57]. These studies
offer valuable information about attainment outcomes
among potentially vulnerable groups, but equally impor-
tant are the perceptions and lived experiences of students
and doctors. This is challenging to capture with quantita-
tive data alone, and in this regard the importance of qual-
itative research cannot be overemphasised.

As mentioned above, the ‘Academic Backbone’ refers to
how past outcomes predict future outcomes in medical
education [38]. It is a critical concept, as it underpins the
rationale for granting medical student admission based
on secondary school academic results [73]. Analysis of
landmark cohort studies have shown that a ‘backbone’
forms at early stages (GCSEs, undergraduate medical
examinations) and its predictive power persists through-
out the stages of postgraduate examinations through
to specialist registration [38]. While it is true that ‘the
past predicts the future’ in medical education, a chal-
lenge exists in teasing out what confounding ingredients
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explain the variations in different ‘backbones’ i.e. does it
go beyond individual academic ability? As differential
attainment research typically commences at the stage of
UG medical school or later, it is difficult to retrospectively
figure out if the same systemic or personal factors that
drive inequality in medical school and PG settings also
drive inequality in the very different setting of secondary
school. Some studies looking at the predictive power of
prior academic performance did not consider potential
confounding factors [73]. An ethnicity effect has been
well described with minority groups having worse out-
comes throughout each stage of the medical education
journey [38]. The academic backbone model describes
a relatively early and complex acquisition of medical
and cognitive capital with lasting effects on attainment,
and the extent to which the trajectory of outcome can
be readily altered later on in the journey is unclear. This
ought to further stress the need to identify and address
unfair drivers of attainment gaps at all stages of the edu-
cation journey in order to ensure students have the best
chance to maximise their own individual potential.

Strengths

The search strategy and inclusion criteria were intended
to be broad in order to provide confidence that the rel-
evant body of research was included. The results were
presented by outcomes pre-specified in the protocol and
the quality of this review was assessed by PRISMA-P (see
Additional file 9) [14]. A thorough risk of bias assess-
ment was conducted on all studies. Two reviewers com-
pleted screening, data extraction and application of NOS,
Cochrane ROB and GRADE.

Limitations

This review focuses on differential attainment after
admission to medical education and does not include ini-
tial access to medical education, as this was outside the
scope of this review but relevant in the broader medical
education viewpoint. Given the heterogeneity of stud-
ies in terms of participant characteristics, outcomes
and study design, a narrative synthesis was undertaken,
rather than a meta-analysis. A limitation of this approach
is that the ability to offer detailed interpretations of effect
sizes is compromised and some studies may be overrep-
resented. There were no restrictions placed on article
language, however the limitation of an English-language
search is acknowledged. A further limitation relates to
the search dates. Searches were conducted across multi-
ple databases in May 2023. The volume of titles retrieved
and the ultimate inclusion of 95 studies led to a pro-
longed period to conduct the review, and it was not fea-
sible to update searches more recently.
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Comparison with the existing literature

A 2015 rapid review reported that differential attainment
in relation to ethnicity dominated the research [2]. Our
review finds that gender-related research has now sur-
passed ethnicity-related research in terms of number
of studies. Our review also aligns with most previous
research which shows mixed results regarding the impact
of gender on outcomes. Our findings show that minori-
tised ethnic groups are disadvantaged broadly across
several attainment indices, and this corroborates the
findings those reported in a 2021 review [7]. Our findings
are also consistent with a 2024 scoping review on surgical
trainees that reported correlations between lower MRCS
success and older age, having a disability, taking graduate
entry route, and coming from lower SES [4].

Implications for practice and research

Differential attainment is a relatively newly recognised
issue in medical education and available research does
not span a wide timeframe. As research in this area
continues over the next decade, a future comparison of
attainment outcomes over time would be interesting, to
see if there has been any change in patterns as targeted
interventions become commonplace.

Heterogeneity of outcome and characteristic defini-
tions makes comparative analysis challenging. Stan-
dardised definitions in medical education literature
would facilitate future research in this area- for example,
the definitions of entry routes to medicine, ‘mature stu-
dents’, and disability vary between studies.

More widespread sharing of data between institu-
tions, as is done with the UKMED database, would offer
a greater depth of information regarding the extent of
differential attainment [128]. Provision of a unique iden-
tifier at entry to medical education with a centralised reg-
istry would allow a streamlined, longitudinal approach to
the assessment and monitoring of differential attainment.
A centralised database would also allow more exploration
of the role played by intersectionality, which is recog-
nised as an area in its own right that needs more study in
general in medical education.

Targeted interventions aimed at tackling differential
attainment will likely feature more in medical educa-
tion. Re-examining outcomes after these interventions to
assess their impact will be imperative in the future.

Conclusion

While there are mixed findings in results, our review has
shown that certain group characteristics are associated to
varying degrees with differential attainment at UG and
PG level, and the role played by systemic biases in these
results needs to be considered. In particular, minority
ethnic groups consistently have lower attainment demon-
strated across a large body of research. Implementation
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of targeted interventions and collaboration between
institutions to examine their impact would allow a deeper
understanding of how to address this issue.
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UKG United Kingdom Graduate
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