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ABSTRACT
Background: Doctors are increasingly expected to demonstrate medical leadership and management
(MLM) skills. The Faculty of Medical Leadership and Management (FMLM) has published an indicative
undergraduate curriculum to guide the development of MLM content at UK medical schools.
Method: Students from 30 medical schools were surveyed to determine their understanding of
MLM teaching at their school. Timetables for 21 schools were searched for MLM-related keywords.
Student-reported teaching and timetabled teaching were coded according to predefined themes.
Aggregated demographic and postgraduate performance data were obtained through collabor-
ation with the Medical Student Investigators Collaborative (msico.org).
Results: Whilst 88% of medical students see MLM teaching as relevant, only 18% believe it is well
integrated into their curriculum. MLM content represented �2% of timetabled teaching in each 5-
year undergraduate medical course. Most of this teaching was dedicated to teamwork, perform-
ance/reflection and communication skills. There was minimal association between how much of a
topic students believed they were taught, and how much they were actually taught. We found no
association between the volume of MLM teaching and performance in postgraduate examinations,
trainee career destinations or fitness to practice referrals.
Conclusion: Our findings demonstrate limited and variable teaching of MLM content. Delivery was
independent of broader teaching and assessment factors.

KEYWORDS
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Introduction

A succession of high-profile enquiries into the safety and
efficacy of patient care in the UK have highlighted the
importance of robust clinical leadership amongst medical
professionals (Royal Liverpool Childrens Inquiry 2001;

Department of Health 2002; Francis 2013; Kennedy 2013;
Kirkup 2015; Gosport Independent Panel 2018; O’Hara
2018). As a result, doctors are increasingly expected to
demonstrate leadership capabilities (General Medical
Council 2018). Furthermore, anecdotal evidence associates
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leadership and resilience as being intertwined in the mod-
ern NHS (Shipton et al. 2008; Fealy et al. 2015). Recently,
there has been considerable interest around when, and
how, management and leadership (MLM) training is deliv-
ered to doctors, resulting in the increased presence of
MLM content in undergraduate curricula at UK medical
schools. These attributes are now expected to be devel-
oped early and the General Medical Council (GMC), in their
capacity as the professional regulator for doctors in the UK,
has stated that graduates ‘must recognise the role of doc-
tors in contributing to the management and leadership of
the health service’ (General Medical Council 2018).

Whilst it has been shown previously by ourselves and
others that medical courses in the UK vary substantially in
taught content (Devine et al. 2020), teaching methods
(McManus et al. 2020) and assessment volume (Devine
et al. 2015), there has been very little high-resolution quan-
titative examination of MLM content in the curriculum.
Jefferies et al. (2016) found that 23 of 25 UK medical
courses surveyed formally included MLM content within
their curricula, however these findings were qualitative and
did not elucidate the volume, content and format of this
teaching. They did however identify that 88% of medical
schools had intentions to increase the delivery of these
areas within the next two years of the survey. Contextual
barriers to curriculum delivery included a ‘lack of space,’
reluctance for staff to deliver MLM, faculty perceived lack
of student interest, and a lack of valid MLM teaching sour-
ces and assessment methods.

A review of studies in 2011 (Abbas et al. 2011), mostly
from the USA, found MLM education can be divided into
five key domains: QI; managed care, use of resources, and
costs; general leadership and management; role of the doc-
tor; and patient safety. Students recognised the benefits of
QI for improving patient care and were generally positive
towards educational interventions in this area, however,
there was dissatisfaction with managed care, use of resour-
ces, and costs. Students also displayed negative attitudes
towards educational interventions around patient safety
and felt there was a need for more interventions targeting
gaining confidence in managing medical errors. With
regards to students’ perceptions of MLM teaching, some
small studies have been carried out in this area. UK medical
students value the importance of MLM teaching
(Stringfellow et al. 2015; Rouhani et al. 2018), and consider
a wide range of leadership knowledge, skills, and qualities
relevant to their practice, and feel that more is required
from these areas in their curriculum (Butrous et al. 2012;
Quince et al. 2014). These subjects include: structure of the
NHS; economic factors affecting the NHS; team-working;

decision-making and negotiating; and patient safety.
Previously, students have reported that their preferred
teaching methods for MLM are seminars, lectures, QI,
experiential learning during clinical placements, but that it
should be integrated into existing structured observation,
reflection, and critical appraisal and analysis of mistakes
(Quince et al. 2014; Stringfellow et al. 2015). They feel that
MLM education must be relevant in the clinical context
and that the greatest barrier to MLM in the curriculum is
the attitudes of medical professionals, students, and society
in general (Quince et al. 2014). In a small survey of final
year UK medical students in 2016, over half of respondents
rated the MLM teaching they had received during medical
school as poor (Rouhani et al. 2018).

Whilst the integration of these elements may prove
challenging for faculty, it is crucial that they are subject to
the same level of quality assurance as other more trad-
itional aspects of the curriculum. Standardisation of MLM
domains has previously been explored through the publi-
cation of guidance documents, such as the Healthcare
Leadership Model and the Medical Leadership Competency
Framework (MLCF) ([FMLM] Faculty of Medical Leadership
and Management 2013; NHS Leadership Academy and NHS
Leadership Academy 2013). In recent years, the Faculty of
Medical Leadership and Management (FMLM) has devel-
oped an indicative undergraduate curriculum ([FMLM]
Faculty of Medical Leadership and Management 2018),
mapped to the GMC’s competencies for newly qualified
graduates, which describes suggested MLM learning and
assessment opportunities.

Despite continued efforts to integrate MLM training,
there is a paucity of comprehensive quantitative data on
MLM provision within undergraduate curricula. In this first
iteration of the LUMENS study, we interrogate raw, whole-
course timetables from 21 A100 medical courses in the UK
in order to provide a quantitative baseline of conspicuous
MLM training in the undergraduate curriculum. We
describe the first quantitative comparison of MLM teaching
duration, format and content at medical schools in the UK
alongside findings from a national survey on student
perceptions of MLM integration in their curricula. Finally,
we consider the existence of a relationship between the
volume of MLM teaching in the undergraduate curriculum
and outcomes in key postgraduate metrics.

Materials and methods

In association with the Medical Student Investigators
Collaborative (MSICo.org), we analysed whole-course time-
tables for the 2014–2015 academic year obtained under
Freedom of Information (FoI) Act 2000 requests as part of
the AToMS Study (Devine et al. 2020). At the time of the
study there were 33 medical schools in the UK. In this
paper, we have only described five-year (standard entry,
A100) courses for undergraduates due to timetable avail-
ability. Graduate-only courses (Warwick and Swansea) were
excluded. Of the 31 remaining schools, 6 were omitted for
a variety of reasons (Supplementary material 1): Peninsula
College of Medicine and Dentistry; University of St
Andrews; Lancaster; Southampton; and Bristol. This left 25
medical schools with complete timetable data that were
available for our analysis. Utilising the resources of the

Practice points
� Most medical students consider MLM to be rele-

vant to them.
� There is substantial variation in MLM teaching

between undergraduate curricula.
� There is a clear dichotomy between student per-

ceptions of taught MLM content and actual time-
tabled teaching.
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FMLM Medical Students Group (MSG), timetables acquired
in the previous AToMS study were searched to identify
MLM teaching provided in the timetabled curriculum
according keywords corresponding to eight core themes
(Supplementary Appendix C). These were: Communication,
Finance and Resourcing, Safety and Whistleblowing,
Performance and Reflection, Improvement and Audit, NHS
Structure and ‘Other’ MLM Content. This was performed by
coding teams at each medical school and recorded in a
standard format (Supplementary Appendix B). At 5 schools
(Aberdeen, Bristol, Keele, Leicester, and Sheffield), no stu-
dents were available to perform timetable analysis and
these schools were excluded. This left 21 schools in our
final analysed dataset (Supplementary material 2).

In addition to our timetable analysis, we simultaneously
distributed a survey to each of the 33 medical schools.
Initial piloting on five medical students suggested the aver-
age time to completion was approximately 10minutes. The
survey was distributed by FMLM MSG members via social
media and through school email channels. Students were
able to access the survey for a total of 227 days through-
out all semesters of the 2017–2018 academic year. In total,
644 responses were recorded, with 18 entries being dis-
counted due to incomplete or repeat responses, leaving
626 valid responses from 30 schools (Supplementary mater-
ial 3). Responses were received for every school for which
we possessed timetables except for Edinburgh. Some
schools (QUB, Birmingham, Swansea, Bristol, Keele, Oxford,
Leicester, Manchester, Sheffield and Aberdeen) returned
less than 10 respondents, and were excluded from specific
sub-analyses.

Questions using a 5-point Likert-scale (where 1 indicated
strongly disagree and 5 indicated strongly agree) were
designed to probe: perceptions of the importance of MLM
content in the undergraduate curriculum; awareness of the
existence of the Medical Leadership Competency
Framework (MLCF); perceptions of the importance of each
domain addressed by the MLCF and desirable timing of
MLM training in the undergraduate curriculum. The MLCF
(Third Edition, 2010) was chosen for comparison as this
framework had been in circulation for several years (First
Edition, 2008), at the time of conducting LUMENS, and
therefore felt most likely to be represented within under-
graduate curricula. Separately, students were asked to rank
the top three: most important topics; preferred teaching
methods; and preferred assessment methods pertaining to
MLM training. Additionally, free-text spaces were given to
probe student perceptions on: what MLM topics were cur-
rently taught; the current format of MLM training; and how
MLM is currently assessed in their respective curricula.
Finally, free-text spaces invited students to describe the
barriers they perceived as preventing the inclusion of MLM
content in the undergraduate curriculum. A summary of all
survey questions and wording is shown in Supplementary
Appendix D. As an anonymous survey collecting no identi-
fiable data from respondents, the survey was deemed to
be exempt from the requirement to seek ethical approval
by the UCL ethics committee.

For the purposes of determining the relationship
between total volume of MLM training in the undergradu-
ate curriculum, school demographic, postgraduate perform-
ance and fitness to practice (FtP), we utilised data

published as part of the MedDifs study (McManus et al.
2020). We have preserved the authors original nomencla-
ture, and a full explanation of the derivation of these met-
rics can be found in Table 1 of that paper (McManus
et al. 2020).

Statistical analysis

Timetable coding was performed in Microsoft Excel using a
pre-populated standardised coding spreadsheet with data
validation to ensure uniformity of thematic coding between
coders. Surveys were designed in Google Forms and linked
to a Google Sheet prior to export to Microsoft Excel at the
end of the survey period. Timetabled teaching activities
were converted into hours and plotted according to theme
using GraphPad Prism version 8.0 (GraphPad Software, San
Diego, CA, USA). Likert-scale data were plotted as divergent
stacked bars, superimposed with median score; and heat-
maps of ‘Top 3’ questions were produced using Tableau
Desktop Professional Edition version 2019.1 (Tableau
Software, Seattle, WA, USA). Free-text answers were ana-
lysed thematically using NVivo Mac version 10.2.2.0 (QSR
International, Melbourne, Australia) for the same themes
probed during timetable coding. Correlations were calcu-
lated according to Pearson’s r using the rcorr function of
the Hmisc v4.2.0 (Harrell 2019) package in R version
3.6.1(R Foundation 2019) and were plotted using the
corrplot package version 0.84 (Wei 2019). Statistical signifi-
cance is displayed according to the convention: �p� 0.05;
��p� 0.01; ���p� 0.001; ����p� 0.0001.

Results

Undergraduate perceptions of MLM training

Medical students recognise the importance of medical
leadership and management
Respondents (n¼ 626 students from n¼ 30 schools) were
asked to rank their sentiment towards questions pertain-
ing to undergraduate MLM training on a 5-point Likert-
scale. Firstly, students were asked about the importance
of MLM in the undergraduate curriculum (Figure 1(A)).
This revealed that students largely believe MLM training
to be relevant to their education (median Likert-score ¼
4.0; agreement ¼ 87.5%). Furthermore, students felt
strongly that MLM skills are important for life as a junior
doctor (median Likert-score ¼ 5.0); agreement ¼ 88.3%).
Despite this, when asked if medical leadership was taught
well in their curriculum, only 17.8% of students agreed
(median Likert-score ¼ 2.0).

The medical leadership competency framework is poorly
recognised by medical students
When asked if their ought to be standards set for graduat-
ing medical students regarding MLM, students largely
agreed (median Likert-score ¼ 4.0, agreement ¼ 57.5%).
When asked if they had heard of the Medical Leadership
Competency Framework (MLCF), only 8.9% of students
agreed (median Likert-score ¼ 1.0). Together these findings
suggest that whilst students value and recognise the
importance of MLM training in the undergraduate curricu-
lum, they largely feel it is not taught well.
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The domains of the medical leadership competency
framework are differentially integrated into the under-
graduate curriculum
Having identified that students do not believe MLM is
taught well in their curricula, and are only fleetingly aware
of the MLCF, it was next interesting to examine how well
the different domains of the MLCF are perceived to be
integrated into the curriculum (Figure 1(B)). Students did
not agree that ‘managing services’ (median Likert-score ¼
2.0; agreement ¼ 20.6%), ‘setting direction’ (median Likert-
score ¼ 3.0; agreement ¼ 27.8%) or ‘improving services’
(median Likert-score ¼ 3.0; agreement ¼ 39.5%) were well
integrated. Students largely agreed that ‘demonstrating
personal qualities’ (median Likert-score ¼ 4.0; agreement ¼
67.5%) and ‘working with others’ (median Likert-score ¼
5.0; agreement ¼ 87.6%) were well integrated. These find-
ings suggest that certain domains of the MLCF, particularly
those focussed on organisational leadership and service
management are perceived to be lacking in the under-
graduate curriculum.

Students value MLM training integrated at all stages of
their undergraduate course and during specific interca-
lated degrees
In recent years there has been considerable consideration of
the optimal time at which to integrate MLM content into
undergraduate curricula. Next, we asked students when they
felt MLM content would be most appropriately integrated
into the MLM course (Figure 1(C)). Unsurprisingly, given the
perceived value and relevance of MLM to students, respond-
ents agreed to integration at most curricular timepoints

polled: preclinical years (median Likert-score ¼ 4.0; agreement
¼ 59.2%); clinical years (median Likert-score ¼ 4.0, agreement
¼ 88.5%); and as a component of specific intercalated
degrees (median Likert-score ¼ 4.0; agreement ¼ 63.5%).
Students did not support the integration of MLM into all
intercalate degrees (median Likert-score ¼ 3.0; agreement ¼
34.7%). These findings may support the increased role of
dedicated MLM-oriented intercalated degrees which are, at
the time of writing, a growing offering at UK medical schools.

Students value teaching on teamwork, communication
and whistleblowing
Next, students were asked to identify the three MLM topics
which they would most value being taught about (Figure
2(A)). The most popular teaching topics ranked in the ‘top 30

by students were effective communication (ranked ‘top 30 by
50% of respondents); team working (42% of respondents);
and patient safety/whistleblowing (38% of respondents).

Students prefer to be taught MLM during clinical
placements, small group discussions and team build-
ing exercises
Previous work has described a variety of teaching formats
for MLM content in the undergraduate curriculum (Jefferies
et al. 2016). The preferred formats by students responding
to the LUMENS survey were small group discussion (ranked
‘top 3’ by 55% of students); clinical placement (52% of stu-
dents), and team-building exercises (39% of students) – in
order of preference.

Figure 1. Perceived importance of undergraduate medical leadership and management training by medical students. 626 medical students from 30 medical
schools rated their level of agreement on a 5-point Likert-scale to questions on the following themes: (A) the importance of medical leadership and
management in the curriculum; (B) the integration of Medical Leadership Competency Framework themes in their curriculum; and (C) the optimal placement
of MLM content in their curriculum. Responses were plotted on a centred Likert-chart, with stacked, divergent bars indicating the percentage sentiment
(agree-disagree) and the median Likert-scale response superimposed in white.
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Simulation, group problem solving, and case-based
learning are the preferred assessment methods for MLM
by medical students
Similarly to teaching format, student preferences for assess-
ment of taught MLM content are yet to be elucidated.
Here, we find that students prefer to be assessed during
simulated leadership activities (ranked ‘top 30 by 71% of
students); group problem solving tasks (64% of students),
and case-based learning (37% of students). These data sug-
gest a strong appetite for simulation-based assessment.

Quantitative analysis of timetabled MLM teaching in
undergraduate curricula

The duration and topics of MLM training varies substan-
tially between medical schools
Timetabled MLM content was quantified at 21 of 26 schools
with 5-year (A100) medical degrees for which complete
timetables were available. We identified a mean of 96 hours
(Figure 3(A), n¼ 21, SD ¼ 67, range ¼ 5–248hours) of MLM

content across all medical schools. Keywords corresponding
to 8 themes (Supplementary Appendix C) comprised of:
Teamwork (Figure 3(A), mean ¼ 31, SD ¼ 29, range ¼
0–110hours); Communication (Figure 3(A), mean ¼ 26, SD
¼ 20, range ¼ 0–68hours); performance management &
reflection (PerformanceReflection) (Figure 3(A), mean ¼ 25,
SD ¼ 34, range ¼ 1–133hours); patient safety & whistle-
blowing (SafetyWhistleblowing) (Figure 3(A), mean ¼ 6, SD
¼ 6, range ¼ 0–22hours); quality improvement & audit
(ImprovementAudit) (Figure 3(A), mean ¼ 4, SD ¼ 8, range
¼ 0–31hours); finance & resourcing (FinanceResourcing)
(Figure 3(A), mean ¼ 2, SD ¼ 2, range ¼ 0–7 hours);
NHS structure (StructureNHS) (Figure 3(A), mean ¼ 1, SD ¼
2, range ¼ 0–5 hours); and Other (Figure 3(A), mean ¼ 3,
SD ¼ 3, range ¼ 0–13hours). Given that the mean
total teaching identified by the AToMS study at a typical
school was 3960 hours12, our findings demonstrate the
relatively small contribution (�2%) that MLM content
contributes to the overall timetabled offering at UK
medical schools.

Figure 2. Medical student preferences for MLM training topics, teaching and assessment methods. Heatmaps showing top three preferences for (A) MLM
topics deemed most important for medical students; (B) teaching methods most suited to delivering MLM content; and (C) methods that most appropriately
assess MLM teaching. Data indicative of the responses of 626 medical students from 30 medical schools. Response options provided to the respondents are
displayed. Responses were weighted for each school based on the number of responses and transformed into a preference scale ranging from 0 to 1, with 0
indicating that no students ranked the answer in their ‘top 3’, and a score of 1 indicating that all students ranked the answer in their ‘top 3’. Heatmaps were
then sorted according to the most popular preference.
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Students do not accurately perceive volume of timeta-
bled MLM training
An important aspect of the LUMENS survey was to assess
student free-text responses to the question: ‘What medical
leadership and management topics are currently taught in
your medical school (if any)?’ This enabled us to evaluate
student recollection of taught MLM content and compare
this to the true composition of MLM content on their
course. Thematic analysis was performed on free-text
responses from 626 student respondents. Responses were
analysed and grouped into the same eight themes used for
the timetable coding (vide supra) with the addition of one
further category for students indicating that they received
no MLM teaching. Themes identified in the responses are
summarised for 16 schools (schools with fewer than 10
respondents and those not included in the timetable ana-
lysis are not shown) in Figure 3(B). Each theme is repre-
sented as the proportion of total themes mentioned by
respondents at that particular school. The dominant
themes identified were the absence of MLM teaching in
the curriculum (Figure 3(B), mean ¼ 32%, SD ¼ 14%,
range¼ 5–52%), teamwork (Figure 3(B), mean ¼ 28%, SD ¼
6%, range ¼ 19–38%, and performance & reflection
(Figure 3(B), mean ¼ 18%, SD ¼ 8%, range ¼ 10–43%).

We next compared the proportion of each MLM theme
perceived by students in free-text answers to the quantita-
tive proportion of each MLM theme present in their
respective school’s timetable (Figure 3(C)). The grey ellipse
in Figure 3(C) indicated the ‘zone of agreement’ between
the proportion of each theme identified in free-text
responses and the proportion of each theme identified in
quantitative interrogation of whole-course timetables.
Excluding ‘Other’ (from the timetable analysis) and ‘none’
(from the free-text responses), we find that students only
accurately perceive the proportion of taught safety and
whistleblowing (SafetyWhistleblowing) content accurately
(Figure 3(C), Pearson r¼ 0.54, p¼ 0.03, n¼ 16 comparisons).
Taken together, these findings suggest some degree of dis-
connect may exist between the degree to which students
perceive they have been taught certain MLM topics, and
the extent to which they actually have been in clearly time-
tabled curricular activities.

Associations between undergraduate MLM training and
postgraduate outcomes for doctors
One important aspect relating to the development of MLM
training in the undergraduate curriculum, is the extent to

Figure 3. The duration and content of undergraduate MLM teaching varies substantially between medical schools. Whole-course timetables for 21 A100 med-
ical courses were interrogated for keywords corresponding to eight MLM themes (Teamwork; Performance and Reflection; Other; Finance and Resourcing;
Communication; Quality Improvement & Audit; Patient Safety and Whistleblowing; and NHS Structure). Separately, free-text survey responses garnered student
perceptions of which topics were taught during their undergraduate course (n¼ 626 students at 30 schools) and were analysed thematically according to the
same eight themes using NVivo version 12.0. Graphs show: (A) the total duration of MLM training identified in the timetables of each 5-year medical degree,
stacked by theme (n¼ 21 schools); (B) the percentage of students at each school identifying teaching matching each of the eight themes in free-responses to
the question ‘What medical leadership and management topics are currently taught in your medical school (if any)?’ (n¼ 16 schools); and (C) a correlogram
showing the Pearson r relationship between the volume of MLM teaching identified from the timetables at each school compared to the percentage of survey
respondents identifying teaching matching the same themes in free-text survey responses (n¼ 16 comparisons). Grey ellipse indicates important relationships
between actual and perceived teaching. �p� 0.05; ��p� 0.01; ���p� 0.001; ����p� 0.0001.
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which such early training impacts future professional out-
comes for doctors. Previous work has identified the benefits
of MLM training in the postgraduate setting (Steinert et al.
2012; Frich et al. 2015; Hopkins et al. 2018). Using datasets
available as part of the AToMS and MedDifs studies (Devine
et al. 2020; McManus et al. 2020), we compared total MLM
teaching and MLM teaching in each of the seven themes
previously identified (‘Other’ excluded), with a range of
demographic and postgraduate outcome data (Figure 4).
Total MLM teaching (LeadershipTotal) was not associated
with metrics on FtP; MRCPþMRCGP performance; recent
and historic career destinations; scoring in the National
Student Survey and UKFPO FP survey; and was not associ-
ated with school demographic data. A moderate inverse
correlation was found between the volume of internal
medicine (TeachIntMed) training in the undergraduate cur-
riculum and the volume of MLM training (Figure 4, r¼ 0.52,
p¼ 0.02, n¼ 20 comparisons). Broadly speaking, these
results suggest minimal current impact of undergraduate
MLM on postgraduate performance metrics. Importantly,
these data also indicate that although MLM training volume
varies substantially between medical schools, this variation
is not likely attributed to school demographic factors such
as entry grades (EntryGrades); cohort size (Entrants_N);
spend per student (Spend_Student); staff-student ratio
(Student_Staff); or student satisfaction rating (NSS_Satisfn).
Furthermore, the volume of MLM training provision is not
influenced by the total teaching (Teach_GP, Teach_Psyc,
Teach_Aes, Teach_OG, Teach_IntMed, Teach_Surg) and
assessment times (ExamTime), which might be indicative of
overall curricular pressure within individual schools. Taken
together, these findings present a reassuring picture of the
potential outcomes of current MLM training provision and
potential barriers to that provision.

Student-perceived barriers to integration of MLM train-
ing in the undergraduate curriculum
Current volume of MLM training in the undergraduate cur-
riculum is not associated with overall curriculum time pres-
sures (as measured by the AToMS study (Devine et al.
2020)). Despite this, it was interesting to examine the free-
text responses of students when asked what barriers they

perceive to the integration of MLM training in their curricu-
lum. A word cloud showing the most frequently used
words in these free text responses is shown in Figure 5(A).
Notably, although ‘more,’ ‘importance’ and ‘interest’ fea-
tured, the most prominent words were ‘time’ and ‘difficult.’
This suggested that students perceive time pressures influ-
ence the inclusion of training on MLM topics.

Though barriers clearly exist and integration is variable,
students did speak positively as well as negatively about
the topics and their experiences. Representative free-text
responses to the question: ‘What medical leadership and
management topics are currently taught in your medical
school (if any)?’ are shown in Figure 5(B).

Discussion

Leadership and management training is of vital importance
to the delivery of safe and effective healthcare. It has been
shown to improve job satisfaction and personal wellbeing
of those working in frontline medicine and increases the
cost effectiveness of health services (Veronesi et al. 2015;
Molero Jurado et al. 2018). As a result, the current zeitgeist
in medical education is that MLM content ought to be
delivered to undergraduate medical students ([FMLM]
Faculty of Medical Leadership and Management 2013). The
UK is well placed to evaluate the benefits of an early
emphasis on MLM training, with a large number of publicly
funded medical schools and an increasing number of
standardised postgraduate assessments, surveys and other
metrics. Such a wealth of data makes it possible to detect
the benefits of such training. In this study, LUMENS 1.0, we
sought to detect the baseline level of MLM training
recorded on recent undergraduate timetables from a large
number of UK medical schools. We then aimed to compare
actual timetabled teaching with perceived teaching eval-
uated by means of a national survey of medical students.
Finally, in collaboration with the Medical Student
Investigators Collaborative (MSICo; msico.org), we drew on
the robust datasets of the recent AToMS and MedDifs
studies (Devine et al. 2020; McManus et al. 2020) to probe
the impact of current MLM provision on postgradu-
ate outcomes.

Figure 4. There is no association between the amount of MLM content in the undergraduate curriculum and key postgraduate outcomes. The duration (total
and themed) of MLM teaching was correlated with a range of measures including: historic career destinations (1990–2009); demographic data; volume of
teaching and assessment; National Student Survey; UKFPO EPM, SJT and Foundation Trainee Survey; trainee destinations (2012, 2014–2016); postgraduate
examination performance for MRCP and MRCGP; and fitness to practice (FtP) measures for graduates of each medical school (n¼ 20 comparisons).
Correlogram shows the Pearson r relationships between each variable. �p� 0.05; ��p� 0.01; ���p� 0.001; ����p� 0.0001.
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It did not surprise us to find that medical students had
not heard of the Medical Leadership Competency
Framework (MLCF). First published in 2008, the MLCF
standardise domains of knowledge and skills for doctors
involved in the planning, delivery and transformation of
health services ([FMLM] Faculty of Medical Leadership and
Management 2013). These domains were recently incorpo-
rated to guide an indicative undergraduate curriculum,
published by the FMLM in 2018 ([FMLM] Faculty of Medical
Leadership and Management 2018). Despite a lack of rec-
ognition of the MLCF, students did rank several of the
domains from the MLCF as being integrated into their cur-
ricula. Our findings found that students did not agree that
organisation and service leadership domains (improving
and managing services and setting direction) were inte-
grated into their curriculum. This represents an area of
focus for those planning activities in undergraduate curric-
ula. It may also reflect the somewhat ‘solid state’ nature of
the other two domains: demonstrating personal qualities
and working with others, which are arguably already well-
entrenched into the fabric of medical curricula.

The central finding of this iteration of the LUMENS sur-
vey is that MLM training currently comprises an average of
96 hour or 2% of total undergraduate teaching time.
Despite this, there is a huge range, with five schools
reported as having fewer than 50 hours of timetabled MLM
training. Given that 82% of the MLM components in our
analysis were teamwork, performance/reflection and com-
munication, this leaves only negligible time for training on
patient safety, quality improvement, audit, NHS structure
and whistleblowing. Given that 88% of students thought
MLM was relevant to them, and yet only 18% considered it
to be well taught, it is probable that students do not

recognise teamwork, communication skills and reflection as
MLM-related content. These neglected areas may therefore
align with the three MLCF domains rated by students as
being relatively under-integrated.

When asked via free-text response what MLM is taught in
their course, the most popular responses did not typically
coincide with the most frequently timetabled activity. Patient
safety and whistleblowing teaching was the only exception
to this. This suggests that despite a wealth of teaching on
teamwork, reflection and communication skills, students do
not recognise these as ‘leadership and management’ topics
and instead recall taught content on patient safety and whis-
tleblowing as being the most relevant answer to such a free-
text question. This is interesting as it suggests some of the
least taught topics are in fact the most memorable and most
relevant to student ideas of what MLM education should be.

Though the benefits of MLM training have been estab-
lished (Frich et al. 2015), there has only been a relatively
recent impetus on medical schools to introduce clearly
delineated MLM teaching programmes. Given this, we were
not surprised to find an absence of association between
MLM teaching and postgraduate outcomes, including per-
formance in Royal College examinations; completion of
ARCP; and GMC sanctions. The increasing establishment of
MLM teaching programmes may influence these findings
should LUMENS be repeated in future decades, once grad-
uates have percolated up through to the latter stages of
postgraduate training and beyond. As it stands today, there
is no evidence to suggest undergraduate MLM teaching as
delivered on courses developed for the 2014–2015 aca-
demic year influences the future performance of graduates.

Our data describe a ‘level playing field’ in terms of the
school demographics, with no association between the

Figure 5. Barriers to the inclusion of MLM content in the undergraduate curriculum. (A) Free-text responses were invited to the question ‘What barriers are
there to including medical leadership and management teaching in the curriculum?’ A word cloud identifies the most frequent words present in n¼ 626
responses. (B) A representative range of responses given by participants when invited to give a free-text response to the question ‘What medical leadership
and management topics are currently taught in your medical school (if any)?’
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current total volume of teaching and assessment and vol-
ume of MLM teaching provision. In contrast to students,
who – in free-text responses – ranked time as being a
prominent barrier to the inclusion of MLM teaching, it is
certainly not the case that schools with the least teaching
have had more ‘space’ to include MLM teaching, or vice-
versa. It is also true that schools with higher spend per stu-
dent, or higher staff-student ratios are no more inclined to
include MLM teaching than those who spend less. Our
results therefore suggest an absence of measurable barriers
to the inclusion of more MLM teaching in the undergradu-
ate curriculum.

However, it is important to recognise that since the
LUMENS 1.0 study was undertaken significant develop-
ments in standardising MLM content within undergraduate
curricula have taken place. The publication of an indicative
undergraduate curricula ([FMLM] Faculty of Medical
Leadership and Management 2018) linked directly to the
GMC’s Outcomes for Graduates, development of an FMLM
accreditation for UK Medical Schools, and roll-out of tail-
ored Foundation Priority Programmes in Leadership
([UKFPO] The UK Foundation Programme Office 2022) are
likely to raise understanding of MLM amongst current med-
ical undergraduates. Future research should assess the
impact of these measures.

In summary, we have identified substantial variation in
the provisions of MLM teaching in the undergraduate cur-
riculum. We report a clear dichotomy between student per-
ceptions of taught MLM content and actual timetabled
teaching. There is minimal association between the amount
of timetabled MLM content in the curriculum today and
performance at the postgraduate level. Despite this, there
is a level playing-field for the development and integration
of further such content in the undergraduate curriculum.
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