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ABSTRACT
Objective Sport and Exercise Medicine (SEM) Masters 
curricula vary. This Delphi study is aimed to create a 
consensus curriculum for doctors undertaking SEM 
Masters courses.
Methods A modified Delphi survey was used. An expert 
panel was established of individuals deemed to have 
adequate knowledge of the field. The research group 
developed the initial draft of the curriculum by collating 
and reviewing previously published UK- based postgraduate 
SEM- related curricula. There were two phases. In phase 1 
the expert group either accepted, rejected or modified each 
learning objective (LO). During phase 2 the expert group 
were asked to accept or reject each LO that did not get 
accepted outright previously. The research group analysed 
the levels of agreements and the comments given by the 
expert panel after each phase.
Results The expert panel consisted of 45 individuals, 
with 35 completing phase 2 (78% retention rate). Of the 
136 LOs initially collated: 71 (52%) were accepted outright, 
60 (44%) were altered in some way and reincluded in 
phase 2, and 5 (4%) were removed after phase 1. The 
research group added 2 (1%) new LOs on reflection over 
comments made by the expert panel. The final curriculum 
contained 133 LOs, divided into 11 subthemes.
Conclusions The findings will better inform educators 
when developing SEM Masters curricula and inform 
students what they should look for when considering an 
SEM Masters. This consensus curriculum is an important 
step in standardising postgraduate SEM education.

INTRODUCTION
Sports and Exercise Medicine (SEM) became 
established as a specialty in 2005 in the UK 
and this has driven increasing demand for 
education on its core components.1 SEM 
postgraduate education varies throughout 
the world. Some countries offer postgraduate 
courses in SEM, such as Masters of Science 
or Postgraduate Diplomas.2 Within the UK, 
there is currently no consensus on what 
learning objectives (LOs) should be included 
within both SEM Masters and Diploma 
courses. Consequently, students undertaking 
postgraduate SEM qualifications at different 

universities will develop different skills, 
leading to less standardisation of clinicians 
employed in SEM posts.

Increased integration of SEM into the 
National Health Service (NHS) could provide 
significant benefits.3 An important aspect for 
the evolution of SEM in the UK is ensuring 
the development of SEM curriculum for 
every level of training. Many SEM jobs in the 
UK require having an SEM Masters in their 
eligibility criteria. However, there is limited 
previous research looking into what a Masters 
course in SEM should include. A study in 
2005 in the UK developed LOs for an ideal 
SEM Masters course, although how the find-
ings influenced or were implemented into 
curricula is unknown.2 This Delphi study aims 
to develop an up- to- date consensus on what 
skills and knowledge are expected of an indi-
vidual with a Masters in SEM in the UK. This 
will aid in creating a unified and standardised 
SEM Masters education by universities 

key messages

What are the new findings
 ► This Delphi study has produced an up- to- date con-
sensus on what skills and knowledge are expected 
of an individual with a Masters in Sport and Exercise 
Medicine (SEM) in the UK.

 ► Practical skills such as ultrasound, joint and soft 
tissue injections and compartment pressure testing 
were deemed too specialised to be included in SEM 
Masters curricula.

 ► How to develop and deliver exercise medicine 
services and musculoskeletal services were also 
deemed inappropriate to include on SEM Masters 
curricula.

What is already known
 ► An important aspect in the ongoing evolution of SEM 
is ensuring adequate SEM skills and knowledge in 
individuals working as SEM clinicians.

 ► There is currently no standardisation of SEM Masters 
courses in the UK.
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throughout the UK. It will also ensure students can appre-
ciate whether their SEM Masters education has provided 
the necessary skills and objectives to work as a competent 
SEM clinician.

This study has focused specifically on what LOs doctors 
undertaking an SEM Masters should hope to achieve. It 
should be noted that other healthcare professionals also 
undertake Masters degrees in SEM, and the LOs for these 
groups are likely to be different due to their role within 
the multidisciplinary team.

METHODS
Study design
A modified Delphi survey was used to seek consensus 
on a postgraduate SEM Masters curriculum for doctors. 
Expert contributions to the study remained anonymous 
to the research group, in keeping with the principles of 
Delphi methodology.4

Establishing the research group
The research group included the authors DV, KRM, PB, 
CN, AP and GF. The research group were selected due to 
their experience in medical education. DV, CN and AP 
have experience in the exercise medicine sector. DV and 
CN have experience in delivering SEM education. DV 
and KRM have undertaken a Masters in SEM. GF and PB 
have experience in Delphi methodology. DV and KRM 
have experience in the education of early career SEM 
professionals through British Association of Sport and 
Exercise Medicine (BASEM) and roles within UK Univer-
sities. Content decisions were finalised by the research 
group.

Expert Delphi panel
Experts are defined as individuals with knowledge and 
experience. For this study, they must have adequate 
knowledge in postgraduate SEM education.5 6 Invitations 
to express interest in being on the expert panel were 
emailed to all members of the BASEM and the Faculty 
of Sport and Exercise Medicine (FSEM) via their mailing 
lists. In addition, members of the research group shared 
invitations to submit interest in being on the expert panel 
via social media.

In their expressions of interest individuals were asked 
demographic information and questions selected by the 
research panel to determine eligibility. The following 
eligibility criteria were used:

 ► Doctors that have completed their Foundation 
Training.

 ► Hold a higher qualification in SEM: specifically either 
an SEM Masters degree or diploma. Alternatively, they 
could have membership or fellowship of the FSEM 
(MFSEM/FFSEM)

 ► Have been a doctor for more than 5 years
 ► Working in the UK at the time of the study.
The research group reviewed the responses and 

removed those that did not match the eligibility criteria. 
Regarding the size of the expert panel, a panel size of 

more than 30 is not considered to improve the quality of 
the study.4 7

Development of the initial curriculum
The research group developed the initial curriculum 
draft by collating and combining previously published 
LOs from UK- based SEM specialty training curriculums 
and a previous paper exploring the LOs required for 
an ideal SEM Masters curriculum published in 2006.2 8 9 
This approach was used to ensure no potential relevant 
LOs were omitted. The LOs taken from the pre- existing 
curricula were grouped into suitable themes by the 
research group using themes previously published. All 
LOs were reviewed by the research group and edited, 
if needed, using Bloom’s taxonomy wheel (figure 1) to 
make them suitable for postgraduate level.10

Procedure
The initial survey to express interest in joining the expert 
panel was made using Google Forms (Google). Demo-
graphic information was obtained through this form. 
For the Delphi itself, electronic surveys were created 
using Qualtrics software and a link to it was emailed to 
all eligible members of the expert panel.11 The partici-
pant information sheet was attached to the email, along 
with contact details of the research group. Consent was 
gained via a mandatory question given before starting 
the Delphi. The instructions clearly stated that experts 
should consider the curriculum to be relevant for doctors 
undertaking a Masters in SEM, not considering other 
professions that may also undertake a Masters in SEM.

Figure 1 Bloom’s taxonomy wheel. Level 1 is knowledge, 
level 6 is evaluation. Image used within rules of license 
(creative commons attribution—sharealike license). Taken 
from: https://www.wylio.com/credits/flickr/4100721032#.
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Engagement from the expert panel is crucial for any 
Delphi study and the aim was for the response rate to 
not fall below 70%.12 Experts were given 12 days to 
complete each phase of the Delphi. Non- responders 
after 8 and 10 days received a system- generated reminder. 
Text reminders were also sent to the expert panel if no 
response had been received on day 11. Only experts that 
completed phase 1 of the Delphi were invited to partici-
pate in phase 2. The data were collected between October 
and November 2020.

Phase 1: review of the draft curriculum
During phase 1, panel members reviewed the curriculum and 
were asked to accept, reject or modify each item. Participants 
were given the option of providing an anonymous comment 
after each decision. The percentages of agreement for each 
LO were calculated and, along with all comments, were read 
through and discussed by the research group. The response 
to each LO was discussed regardless of the level of agree-
ment from the expert panel. After the collected data were 
reviewed, the research group agreed to either accept, reject 
or alter each LO to create a second version of the proposed 
curriculum. LOs with levels of agreement above 75% with 
no comments were accepted. The research group reviewed 
all comments on LOs that had been accepted and the LOs 
were amended accordingly and included in phase 2. LOs 
with levels of agreement below 75% without comments were 
rejected. For those with comments, these were reviewed 
by the research group, and where it was felt appropriate a 
modified LO was added for further review in phase 2.

Phase 2: second review of proposed curriculum (accept or reject)
A link to the second version of the curriculum was sent to 
all expert panel members that completed phase 1. For this 
phase, they were only provided with the option to accept 
or reject each LO. As reported by Keeney et al, a consensus 
was defined by 75% agreement.13 Previous literature reports 
varied levels appropriate for consensus, ranging from 70% 
to 100%.6 There was an optional open comments box at 
the end of each theme for further comments. The LOs 
accepted outright after phase 1 and did not require further 
input were included for reference. Again, the percentage 
of agreement was calculated, the research group reviewed 
all comments and a consensus was reached to either accept 
or reject each LO. Phase 2 would be repeated until a final 
consensus on the syllabus was reached.

RESULTS
The initial proposed curriculum
There were 136 LOs collated from prior SEM syllabi. The 
research group divided these across 11 distinct themes.

The expert panel
Of the 94 people interested in being on the expert panel, 
48% (45/94) met the eligibility criteria. The reasons for 
non- eligibility included having worked as a doctor for less 
than 5 years (n=19), not holding an SEM Masters/Diploma/
FFSEM/MFSEM (n=17) and not being based in the UK 

(n=13). The expert panel consisted of 20 SEM consultants, 
4 orthopaedic consultants, 1 rheumatology consultant, 17 
general practitioners, 11 SEM registrars and 14 doctors that 
did not specify their training or job role but did confirm 
that they had been a doctor for more than 5 years. All the 
14 doctors that did not specify their training/job role had 
completed a SEM MSc or Diploma and 57% had been a 
doctor for 13 years or more. Twenty- one individuals on the 
expert panel (47%) had experience teaching SEM Masters 
and Diploma courses.

Phase 1
In phase 1 of the study there was a 100% (45/45) response 
rate from the expert panel. Fifty- two per cent (71/136) of 
the LOs were accepted without the need for alteration, 
and 44% (60/136) were altered. The reasons for alter-
ations are given in table 1. Thirty LOs were altered for 
more than one reason. Regarding the alterations made 
to the Bloom taxonomy level, 44% (n=15) were moved 
to a higher taxonomy level, 41% (n=14) were moved to 
a lower taxonomy level and for the final 15% (n=5) the 
wording was altered but the LO was kept within the same 
taxonomy level.

Five LOs (4%) were rejected and all were removed 
due to being deemed too high level for postgraduate 
SEM Masters. The objectives removed for being too high 
level are given in table 2, alongside comments given by 
the expert panel that contributed to the research group 
deciding on their removal. The first two LOs listed in 
table 2 regarding developing, leading and delivering 
exercise medicine services and MSK services received 
an agreement of 78% and 80%, respectively. Despite 
being above the approval threshold, the research group 
discussed these objectives at length, taking on board 
comments given by the expert panel, and determined 
these LOs were too high a level for a Masters level.

On reviewing the comments given by the expert panel, 
the research team added the following two LOs to the 
proposed curriculum:
1. Discuss a range of common ethical issues in a team 

sport environment (added to ‘sports team and event 
management’ subtheme)

2. Recognise the key medico- legal requirements and 
considerations in team medicine (added to ‘sports 
team and event management’ subtheme).

Table 1 The reasons for alterations to LOs after phase 1

Reasons for alteration
Number of learning 
objectives (LOs) altered

Spelling and grammar (including 
re- wording)

44 (32%)

Alteration to Bloom taxonomy 
level

34 (25%)

Objective made more specific 10 (7%)

Objective made more broad 2 (1%)

The percentage of LOs altered for each reason is also provided.
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These were both added due to comments made by 
members of the expert panel at the end of the survey 
when asked if they had any final thoughts. The first was 
added due to a participant stating: ‘I would also add 
a section on Ethics and how this may impact the SEM 
physician’ (participant 31). The second was added due 
to a member of the expert panel stating: ‘Medico- legal 
issues in sports’ (participant 18). On discussing these 
within the research group the value of both comments 
were noted, and it was therefore deemed important to 
add related LOs.

Phase 2
Of the 45 that completed phase 1, 78% (35/45) of these 
individuals also completed phase 2. All LOs (100%) 
were accepted in phase 2 of the study, with all objec-
tives achieving over 85% agreement. No alterations were 
made to any LOs. Therefore, no further phases were 
required. The final curriculum consisted of 11 subthemes 
(outlined in table 3) and 133 LOs. The full version of 
the final curriculum can be found in the online supple-
mental information.

DISCUSSION
Summary of findings
An expert panel of 45 (100% of those eligible) completed 
phase 1 of this modified Delphi study, with 35 also 
completing phase 2 (78% retention rate). One hundred 
and thirty- six LOs were reviewed, with five removed 
during phase 1 after being deemed too high level for an 
SEM Masters degree. Two additional LOs were added, 
resulting in a final curriculum of 133 LOs, all of which 
were accepted by the expert panel during phase 2.

The importance of a standardised SEM Masters curriculum 
for doctors
Obtaining a high- quality and relevant education in SEM 
should be a critical goal for all physicians working in 
SEM.14 Although there is no specific data on this, anecdot-
ally, the research group is aware that a large proportion 
of doctors working in the field of Sport and Exercise 
Medicine are not SEM consultants or on SEM specialty 
training programmes. For this group, their SEM knowl-
edge and experience will be heavily influenced through 
the completion of an SEM Masters. It is reasonable to 
assume physicians will want their SEM Masters to be as 
relevant as possible to being an SEM physician, particu-
larly given the cost and time- commitment of undertaking 
a Masters degree.

Table 3 The finalised subthemes and number of learning 
objectives within each subtheme

Subtheme

Number of 
objectives in 
subtheme

1. Physical activity and human health 13

2. Medical issues related to exercise 16

3. Injuries related to SEM 22

4. Basic science in SEM 18

5. Clinical pharmacology 6

6. Antidoping 4

7. Sports team and event management 28

8. Physical activity in challenging environments 1

9. Specific groups in SEM 11

10. Intrinsic skills of an SEM clinician 3

11. Extrinsic skills of an SEM clinician 11

Total 133

Table 2 The LOs removed after phase 1 and comments given by the expert panel which contributed to justifying the removal 
of the LO

Learning objective (LO) removed Expert panel quotes supporting the removal

1. Develop, lead and deliver both paediatric and adult 
exercise medicine services

Be able to contribute to the delivery of - Reduce the taxonomy 
order (Participant 41)

2. Develop, lead and deliver both paediatric and adult 
musculoskeletal services

Demonstrate awareness of - Not all MSc courses offer the 
chance for delivery (Participant 39)

3. Perform a targeted ultrasound examination of a peripheral 
musculoskeletal problem

Does not need to be part of SEM MSc - needs to be a separate 
course (participant 21)
Reject as this is an additional skill that isn’t going to be taught 
as part of MSc (participant 30)

4. Inject a variety of joints and soft tissues with radiological 
guidance

Does not need to be part of SEM MSc - needs to be a separate 
course (participant 21)
I don't feel this is mandatory for MSc level (participant 42)

5. Perform compartment pressure testing Not sure this is an essential component- would be done in 
Secondary Care (participant 33)
Reject as advanced skill? beyond this level - know how it is 
done (participant 28)

SEM, Sport and Exercise Medicine.
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As a relatively new specialty SEM is continuing to find 
its place within the UK healthcare system; many fellow 
healthcare professionals have limited knowledge of the 
specialty and the skills SEM physicians possess.15 16 As a 
specialty we need to demonstrate we can stand alongside 
conventional specialties by being prepared to methodi-
cally examine our practice, ensure physicians practising 
within SEM are sufficiently capable and ensure they are 
working at a high level consistent throughout the UK.17 
It is becoming increasingly common for SEM posts to 
include having an SEM Masters in their desirable or 
essential job criteria. The need to standardise SEM 
Masters curricula is therefore becoming increasingly 
important. It will be beneficial to the professionalism of 
the specialty to ensure individuals working in SEM posts 
that require an SEM Masters possess similar, consistent 
skills and knowledge.

Aspects too specialist for SEM Masters level
The expert panel rejected the practical LOs around 
performing ultrasound, joint and soft tissue injections 
and compartment pressure testing, with comments 
implying that they are too high level for SEM Masters 
courses. Ultrasound imaging is increasingly used in SEM 
to diagnose and monitor injuries; diagnostic ultrasound 
has previously been described as the ‘sports physicians 
stethoscope’.18 A 2017 International Consensus statement 
outlining a generic syllabus for SEM specialty training 
includes an ‘advanced skill’ of ‘targeted ultrasound exam-
ination of a peripheral musculoskeletal problem’.9 How 
best to provide ultrasound training to SEM clinicians, or 
a consensus decision as to whether it is needed, remains 
a controversial issue.18 The research group anecdotally 
acknowledges that many SEM clinicians choose to self- 
fund ultrasound training courses and equipment. The 
findings of this study indicate that ultrasound training 
should not be included in SEM Masters’ teaching.

LOs focused on developing and delivering exercise 
medicine services and musculoskeletal services were also 
not deemed appropriate to include in this curriculum, 
with several expert panel members commenting on issues 
with SEM Masters including these LOs. The research 
group discussed these objectives at length and deemed 
that these objectives would be more suitable for SEM 
consultant level or specialist SEM trainees. FSEM have 
created resources to aid SEM doctors in setting up SEM 
clinics and services, such as ‘Sport and Exercise Medi-
cine: A Fresh Approach in Practice’ published in 2014.19 
Interestingly, the 2017 International Consensus syllabus 
for SEM specialist training does not include learning how 
to set up an SEM service, nor does the most recent UK 
SEM specialist training programme curriculum.8 9 With 
increasing interest in how SEM can best be integrated 
into the NHS given the benefits SEM services can provide, 
it would be of great interest for further research be done 
to determine how the SEM specialty can most effectively 
increase the number of SEM services offered in the UK.3

Catering to all SEM Masters students
Doctors at any stage in training can undertake a Masters 
in SEM, and doctors at different stages in training may 
require different outcomes from a Masters course. It is 
also important to acknowledge that other healthcare 
professionals undertake an SEM Masters degree, such 
as physiotherapists, osteopaths and sports therapists. 
While there will be overlap, the outcomes these profes-
sionals wish to achieve from an SEM Masters are likely 
to be different to the LOs for doctors. Future research 
may consider exploring an appropriate SEM Masters 
curriculum for other healthcare professionals; it would 
be interesting to compare and contrast these with this 
curriculum.

Strengths
A modified Delphi was conducted thoroughly, following 
the appropriate methodology.4 The expert panel 
consisted of highly qualified individuals from relevant 
professional backgrounds. A high level of engagement 
and response rate was achieved. Many, often detailed, 
comments were received from expert panel members to 
justify responses. The research group contains individ-
uals with a wide range in level of training. A high level of 
acceptance was achieved for each of the LOs included in 
the final curriculum. As no repeats to phase 1 or phase 2 
were required, there were only two rounds of the Delphi 
before the finalised curriculum being created. Less than 
three rounds are recommended to reduce participation 
fatigue.13 20 21

Limitations
Although demographic data was removed, due to the 
nature of the questions asked to deem eligibility criteria, 
the research group may have been able to deduce who 
expert panel members were, resulting in bias. In addi-
tion, despite Masters degrees being primarily academic 
degrees, the only mention of research in the final 
proposed curriculum is in one LO listing research as 
a skill commonly used in practice by SEM physicians 
that the learner should be able to demonstrate. This is 
likely due to vocational- based curriculums being used 
to create the initial proposed list of LOs developed by 
the research group. It may be appropriate for educators 
creating curricula for SEM Masters to consider including 
additional research- related LOs. Given the nature of a 
Delphi study, the study is limited by the research group 
members and expert panel. The study methodology is 
by design opinion- based and open to researcher and 
participant bias. In addition, it would have been bene-
ficial to know the specific training/job role of the 14 
doctors on the expert panel that did not provide this 
information. However, all of these doctors had an MSc 
or Diploma in SEM and had all been a doctor for 5 years 
or more, with the majority having been a doctor for over 
10 years.
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CONCLUSION
The findings of this study will better inform educators 
involved in developing SEM Masters curricula, and inform 
students as to what they should look for when consid-
ering undertaking a Masters in SEM. This consensus 
curriculum is an important step in the standardisation 
of postgraduate SEM education. The next step will be 
to ascertain views of the finalised consensus curriculum 
from individuals involved in delivering, teaching and 
examining SEM masters content in the UK.
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