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Physician-scientists’ perspectives on key ki

factors, emotions and feelings about selecting
and attending continuous professional
development events: a mixed-method study
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Abstract

Background Almost 40% of the Nobel-Prize-winning discoveries in medicine are made by physician-scientists, who
are a driving force in the evolving medical, academic and research landscape. However, their training has few defined
milestones. To be effective clinicians, educators and researchers, they need to maintain and hone skills, often via con-
tinuous professional development (CPD) activities covering different domains. They have recurrently been described
as an endangered species. Yet, warnings and recommendations across several decades did not stop the declin-

ing number of physician-scientists, which is now a chronic issue. This is further exacerbated by a lack of resources
and support, especially after the COVID-19 pandemic.

Methods We administered a questionnaire called Positive and Negative Affect Schedule (PANAS-GEN) to get

an initial emotional snapshot before performing individual semi-structured interviews with five physician-scientists
in neurology working in the United Kingdom. We explored the key factors they balance before selecting CPD
activities, along with their views on compulsory CPD events and assessments. We investigated their general feel-
ings towards compulsory and non-compulsory CPD, how they felt the night before and the morning of the events,
and the perceived consequences attending these have on their learning.

Results In our study, physician-scientists tend to choose training in their area of expertise but would enjoy exploring
more if they had more time. The CPD choice was chiefly driven by speakers and topics, followed by learning needs.
They disputed the utility of the current assessments, which are often seen as box-ticking exercises. While frustration,
hostility and negative feelings were voiced for the compulsory ones, other CPD activities were welcomed with excite-
ment, curiosity and a sense of adventure. Enthusiasm and excitement were felt the night before and the morning

of the non-compulsory ones. CPD events were perceived to positively affect further learning, with the most immedi-
ate consequences being reading an article, networking or interacting with the speakers.

Discussion This is the first study exploring the key factors driving a group of physician-scientists while selecting
CPD activities and investigating their feelings and emotions related to CPD attendance. More engaging and less box-
ticking CPD should be on the cards, along with an adequate evaluation of these activities. It is essential to increase
enthusiasm, which can facilitate engagement, and decrease frustration surrounding compulsory CPD activities. We
still know too little about the role of emotions in learning, especially about CPD. Future studies should investigate
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the emotional side of learning across different career stages to restore the leaky pipeline and create a tailored
environment with benefits for each of the three sides of the physician-scientist’s identity: the clinical, the research,

and the academic.

Keywords Clinician-scientist, Physician-scientist, Continuous Professional Development, CPD, Emotion, Feeling,

Medical education, Lifelong learning

Introduction

The expression continuous professional development
(CPD) identifies the activities designed to stay cur-
rent with the evolving landscape of a given profession
and learn new skills. Although they can differ in form,
objectives and delivery, within medical education they
usually take the shape of seminars, conferences, short
courses and workshops [15, 60]. While the specific reg-
ulations on compulsory CPD might change from one
country to another, healthcare professionals globally
attend these events to maintain competence [10, 21].

Physician-scientists (or clinician-scientists) have gen-
erally completed an MD and PhD [40], they ‘conduct
independent scientific investigation in the laboratory,
clinic, or other setting’ [46] and advance the medical
field by translating basic research findings into bedside
applications [30, 58]. They represent a key driving force
in the biomedical landscape: almost 40% of Nobel Lau-
reates in Physiology or Medicine [29] and about 70% of
NIH institutional leadership and chief scientific officers
of pharmaceutical companies [46] are physician-scien-
tists. A broader definition also includes ‘basic, disease-
oriented, patient-oriented, population-oriented, and
prevention-oriented investigations’ [47, 49]. Many of
them also have teaching commitments, adding a third
hat beyond the dyad, thus becoming the ‘academic
triad’ or ‘triple threat’ [34], although the physician-sci-
entist label is the most frequently used definition.

The training of physician-scientists is long, relatively
amorphous and has few defined milestones [4, 18].
It occurs ‘at a critical period of other life milestones,
such as purchasing homes or expanding families’ and
involves long years of training within ‘the growing
complexities of both clinical and research documenta-
tion’ [34]. Moreover, physician-scientists invest signifi-
cant time and effort in research while seeing patients
in clinical practice [9] but they also need to maintain
and hone skills to be effective clinicians, educators and
researchers. This makes the training of such a profes-
sional figure unique in the healthcare landscape. On
the one hand, designing CPD activities that help them
meet the professional standard (potentially in a man-
ner that is engaging and rewarding) should be a prior-
ity. It is essential to study the critical factors influencing
participation and to improve the training. On the other

hand, the declining number of physician-scientists has
become a chronic issue [20, 57].

Such a professional figure has recurrently been
described as a fragile ‘link in the medical research chain’
[49]: ‘endangered species’ in the New England Journal of
Medicine in 1979 [62], ‘endangered and essential’ in Sci-
ence twenty years after [47], ‘vanishing career’ [54] thirty
years on, a profession to be saved forty years later yet still
‘endangered’ both before [29] and after the COVID-19
pandemic [46]. The proportion of US physicians doing
research dropped to 1.6% in 2011 from 3.6% in 1982 [19,
40]. A similar trend has been seen worldwide, including
in the UK [7]. In other countries such datasets have not
been systematically recorded until a few years ago [56]. It
has been estimated that only 1.5% of physicians conduct
research as their primary profession [17, 41]. The lower
income for physician-scientists vs clinical peers, difficulty
balancing the two worlds, and lack of research resources
and support are among the causes of this decline [7, 25].

Each decade saw strategies and recommendations to
restore the leaky pipeline, from injecting more funding
into the system to providing support at individual and
programme levels [33, 59] and new guidelines on recruit-
ment, retention and diversity [39, 52]. Unfortunately,
such issues have been exacerbated by the increasingly
sparse nature of NIH funding [14] and the pandemic
[46], which seems to have left physician-scientists more
stressed and less productive [31].

In this study, we explore physician-scientists’ perspec-
tives on key factors, emotions and feelings about con-
tinuous professional development events. These are the
overarching research questions that guided us while
planning this educational study: which factors do physi-
cian-scientists balance before choosing their CPD activi-
ties? What are their feelings towards CPD? What do they
think of CPD-related assessments? How do they perceive
that CPD activities impact their learning?

Methods

The format of individual interviews was considered the
best one to explore participants’ views on the learning
and the emotional aspects of CPD in their niche context.
The semi-structured nature of the interviews allowed
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a mixture of rigour in following a plot and freedom to
explore interesting topics that would emerge.

We contacted about 20 physician-scientists (PS) work-
ing at UK universities via email.

The inclusion criteria were the following:

— having completed a PhD;

— being a physician-scientist (clinician and researcher);

— having an academic affiliation (i.e., lecturer or assis-
tant professor, senior lecturer or associate professor,
reader, professor or honorary);

— working at one of the top 50 universities in the UK.

Five of them (1 female, 4 males) from the Department
of Brain Sciences of the same university answered posi-
tively and participated in the study. At the time of the
interviews, one participant was a senior lecturer and
four participants were professors. The individual semi-
structured interviews with participants lasted up to 40
minutes and took place remotely via Microsoft Teams.
At the beginning of the call, the participants filled out
the PANAS-GEN [61], a validated questionnaire admin-
istered live and online (via Microsoft Teams). It is a
self-reported measure of affect and it took about three
minutes to be completed. In this study, it was used to get
an initial ‘snapshot’ from an emotional perspective. This
questionnaire consists of twenty words that describe dif-
ferent feelings and emotions. The respondents stated to
which degree they generally felt that way on a Likert scale
of 5 points: 1 for “Very slightly or not at all; 2 for ‘A little;
3 for ‘Moderately; 4 for ‘Quite a bit’ and 5 for ‘Extremely’
Within the PANAS-GEN, there are positive and negative
affect questions. The positive affect (PA) questions are
the following numbers: 1, 3, 5, 9, 10, 12, 14, 16, 17, 19.
The negative affect (NA) ones are questions 2, 4, 6, 7, 8,
11, 13, 15, 18, & 20. Scores range from 10 to 50 for both
sets of items [61].

The interview guide was specifically developed for this
study (Supplementary File 1). This was the plot followed
for the interviews:

Continuous Professional Development (CPD) activi-
ties are part of your career. Let’s talk about them in more
detail and from different perspectives. How do you choose
a CPD training event? What are the key factors you bal-
ance before deciding? (This was a scaled question, from 0
to 10, and covered cost, speakers, topic, who is attending,
scheduling, venue, learning needs). Thinking about the
topic of a CPD event, do you prefer to stay in your area
of expertise or go outside topic-wise? How do you think
learning should be assessed in the context of CPD? Is the
presence of the assessment a factor you consider when you
choose a CPD event? What is your general feeling towards
CPD? How do you feel about compulsory CPD? Can you
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please tell me something to love about the CPD or some-
thing that makes you break up with the concept of CPD?
Now imagine this is the evening before a new CPD event.
How do you feel? Imagine it is the morning before the CPD
event. Can you please tell me how you feel? And which
emotion do you associate with participating in a profes-
sional development event? Have CPD activities led you to
further learning/training? Thanks for taking the time to
answer my questions. Do you have any questions for me?

One of the authors, StS, conducted the interviews,
which were automatically transcribed by the Microsoft
Teams function and anonymised by StS. The transcrip-
tions were manually proofread by the same author. No
identifiable information was present in the raw data. The
thematic analysis [13, 36] was conducted by StS and the
codes were checked by TS. Both StS and TS are experi-
enced educators and scholars. Two steps within the cod-
ing process were followed: open coding and axial coding
[44], which led to identifying first-order and second-
order codes. The codes were not defined a priori but
emerged from the thematic analysis.

Results

PANAS-GEN scores, key factors selection-wise and themes
The participants had a total PANAS-GEN score between
17 and 24: PS2 and PS5 had 17, PS1 had 18, PS4 20 and
PS3 24. They scored 39, 41, 45, 37 and 35 for PA and 21,
24, 21, 17 and 18 for NA (PS1 to PS5, Table 1). While
answering the scaled question “What are the key fac-
tors you balance before deciding?, speakers and topic
scored an average of 8.9 on a scale from 0 (being not
important at all) to 10 (being extremely important), fol-
lowed by learning needs (7.1), venue (6.8), scheduling
(6.7), other people attending (5.8) and cost (4) (Table 2).
Three themes emerged from the thematic analyses of the
answers to the interviews: ‘decisions; ‘learning, ‘emotions
and feelings’

‘Should I stay or should | go?’: Staying or leaving the area
of expertise?

Topic-wise, the dominant preference was to stay in the
area of expertise ‘to focus’ (PS2), ‘to extend that and to
go into detail in the things I know about’ also because
‘my opinion is increasingly sought as an expert opinion’
(PS5). However, many interviewees expressed the will-
ingness to explore other areas if they had more time (PS2,
PS4) or to catch up when they ‘lost track’ of neurology-
related topics they should be updated on (PS1). Only
one participant, PS3, put the accent on systematically
wanting to go outside to explore new areas: ‘based upon
my interest at the time and a bit of randomness, if I see
something which is particularly exciting out of the box,
then I try to go’
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Table 1 Item by item scores of the PANAS-GEN for positive affect and negative affect for each participant. The respondents stated
to which degree they generally felt that way on a Likert scale of 5 points: 1 indicated ‘Very slightly or not at all; 2 for A little] 3 for
‘Moderately’ 4 for‘Quite a bit'and 5 for ‘Extremely’

ITEM PS1 PS2 PS3 PS4 PS5
5 5 5 5 4
2 2 3 2 1
4 3 5 4 4
2 2 3 1 1
4 4 5 4 3
1 1 2 2 2
2 3 2 2 2
3 1 1 1 1
4 4 5 4 4
3 4 4 3 2
3 3 3 2 3
4 4 4 2 3
1 1 1 1 2
4 4 4 4 3
3 4 2 2 2
3 4 5 4 4
4 5 3 4 4
2 4 3 2 2
4 4 5 3 4
2 3 1 2 2

39 41 45 37 35
21 24 21 17 18

FACTORS PS1 PS2 PS3 PS4 PS5 Sum
Cost 1 8 1 5 5 20
Speakers 8.5 10 10 7 9 44.5
Topic 8.5 9 10 8 9 445
Other people attending 6 7 8 4 4 29
Scheduling 8.5 10 2 6 7 33.5
Venue 9 7 7 6 5 34
Learning needs 6.5 6 10 6 7 35.5

Table 2 Participants'answers to the scaled question (from 0 to 10):'What are the key factors you balance before deciding?
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Compulsory CPDs tick the boxes but kill enthusiasm
(restored by the optional ones)

Bar one exception, feelings towards compulsory CPD
were negative and sometimes even hostile. One of the
interviewees said they felt ‘strongly against’ them and
saw them as a ‘waste of time and money’ (PS1). Another
interviewee, PS3, mentioned ‘hostile’ feelings towards
the compulsory ones and ‘positive’ versus the non-com-
pulsory ones. Then added: ‘I'm quite against the struc-
tured ones (...) and I hate acronyms, CPD and all of this.
But I do understand that it is important to keep track of
the fact that people need to be engaged to develop their
careers professionally without it becoming only a tick-
the-box exercise’ PS5 declared: ‘I think the problem (...)
is people tend to do the bare minimum and use it as a
box-ticking exercise! PS1 echoed it: ‘I really feel bad and I
know that most of my colleagues feel bad as well because
we are really put in a primary school frame of mind’
Only PS4 said ‘positive’ for both the compulsory and the
optional ones: ‘it has to sit with the thought of having the
chance to learn something new, update myself on current
diagnostics or treatment pathways for conditions that I
deal with. They are often occasions to get away from the
regular day-to-day. And it’s also often associated with
networking with peers. And continued: ‘on one hand,
anything that is compulsory and mandatory (...) feels a
little bit, let’s say, negative, the perception in its definition
of being compulsory or required has the feeling of being
imposed onto. However, I think that it is very important,
especially for clinical professionals (...) so, in a sense,
there is a positive in this being compulsory (...) to make
sure that everyone has access to (...) but I appreciate the
rationale behind the choice of this being a compulsory
thing. And, overall, I find it is good that it has to be done
because actually clinicians know how important it is and
want to do it

‘Odi et amo’ towards the concept of CPD

By digging deeper, an ‘odi et amo’ approach to CPD
emerged. CPD was defined as ‘the formalisation of some-
thing that is a natural part of being a clinician and an aca-
demic clinician’ by PS5. But a mix of love and hate was
reported for the ‘formalisation of it, despite its intrin-
sic importance for the field of medicine, which is ever-
evolving, being clearly acknowledged (PS5). PS4 loved
the travelling involved in attending CPD events but also
recognised the many opportunities virtual environ-
ments offer before adding that ‘as clinicians, we need to
maintain standards, that’s a must of clinical practice. We
cannot practice without updating ourselves on the field.
I don’t think we can do without CPD. It’s just that the
term compulsory has a negative accent, in a way, because
it almost makes us think of an imposition! PS3 shared
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their love for ‘the content of the CPD’ and the hate and
reluctance ‘to follow specific rules and guidance when
CPD are compulsory’ PS2 emphasised the love for learn-
ing, but ‘certain aspects of the framework for CPD force
you to make reflections that are unnecessary and can be
frustrating (...) and to spend time keeping tabs of these
activities because you have to, because you need to have
certain professional requirements (...) It helps to have a
recording tool and having a certification (...) but it bur-
dens people who would do their CPD anyway because
they do it, they just do it. It’s part of their job, part of their
role, part of their ethics. But on top of doing it, you have
to document the time spent doing that. That’s frustrating!
This was echoed by PS1, who claimed to love ‘to learn
about the new developments in the field; for me, it is the
most exciting thing to see! However, PS1 also thought
that ‘the CPD we do online is silly and we do it just to tick
a box. Very little of that, less than 10% of that, is useful on
a practical level or intellectually stimulating’

‘l Gotta Feeling': Feelings the night before and the morning
of the event

Overall, the feelings before a CPD event, as described
by the participants, were positive, albeit with different
shades and intensity. From feeling well (in the words of
PS1) to being full of excitement and anticipation (as
framed by PS3), quite excited generally (PS5) or specifi-
cally ‘to go somewhere and meet some colleagues and
listen to hopefully some good programs’ (PS4). But also
a bit anxious if doing the CPD means talking in front of
large crowds of people, then feeling energised after it:
‘you feel like you have been part of something good and
that you're taking home a lot of ideas and a lot of energy;
with something that ‘really opened my brain so that it
almost hurts (...) I can feel it, and this will be translated
into some benefit to what I do’ (PS2). When the sun
rises, the answers still point towards positive emotions:
genuinely excited (PS5), excited, ‘similar to the evening
before’ (PS3), rushed because of a delay but also ‘with
that basic degree of enthusiasm that drives me’ (PS4).
PS2 felt ‘rushed. Excited and keen. Yeah, generally slightly
less anxious than the evening before, surely as long as I'm
close to the venue’ ‘If it is one of those days when, before
the appraisal, I have to do one of those tick-box exercises
on the computer, I feel really bad and I feel I'm about
to waste my time; if I know that there is a good speaker
coming to give a lecture, I feel great. I really like doing
that; said PS1.

Emotions associated with taking part in the CPD event

and further learning

Generally, positive emotions, excitement and curios-
ity were associated with the physical or virtual act of
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participating in a CPD event. Sometimes, even a lit-
tle bit of distrust has been mentioned, for example ‘if
I have to go and listen to a talk where I'm not particu-
larly convinced about the outcome of the research I see’
(PS4). ‘Satisfaction and something emotionally satisfying;
rewarding intellectually’ were mentioned by PS1, ‘anxi-
ety and excitement’ by PS2, ‘sense of adventure’ by PS3
and ‘excitement’ and a sense of interest by PS5. There was
unanimous and reiterated agreement around the posi-
tive consequences of CPD on further learning: ‘oh yeah,
yeah, yeah, yeah, definitely yes’ (PS4); ‘yes, yes, yes, yes’
(PS3); ‘if I go to a particular talk or something that and
find that a particular journal or something is interesting,
then I'll go and read that article and follow it through’
(PS5). ‘I will go and check and do further research on it
(...) I agree that happens a lot (PS1). “The typical example
is this: you're not aware of the whole area of research or
a single study, a single paper. At the next available oppor-
tunity, in a break or when you come home after CPD, you
dig out that paper. It brings you up to speed on that and
then you find something else (...) I think with almost all
CPD, well, the good CPD, you come home with some
seeds that you plant in your garden, and some of them
will grow into plants and even trees, later on’ (PS2).

On an assessment-related note, four participants out
of five said the CPD should not be assessed as physician-
scientists needed to be ‘treated like adults’ (PS1), and
there is no need to have an assessment. PS2 recognised
that, didactically, assessments could play a role, but also
highlighted that ‘asking people who are very busy profes-
sionally to take an exam after their activities will increase
the time, the burden on them’ and ‘the chance they would
hate it’ Instead of the assessment, according to PS3, the
focus should be on ‘the achievements of the individual
and how the individual is respected or not by their col-
leagues! ‘I have a clinical appraisal and (...) the quality
of my practise is assessed by my patients and by my col-
leagues, said PS5. Only one participant, PS4, said CPD
should be assessed.

Discussion

Physician-scientists are fundamental assets in the medi-
cal, academic and research landscape, but they are
endangered. They must maintain and extend their knowl-
edge, skills and performance, as well as develop the
skills required to be effective clinicians, educators and
researchers [2], which is undoubtedly challenging. In the
UK, CPD is mandatory for about ‘1.5 million individuals
registered to work under 32 regulated titles’; 81% of those
registered have to engage in reflective activities related
to their learning, but only one in three should use a per-
sonal development plan (and 26% have no requirement
to engage in peer-to-peer learning) [23]. Therefore, it is
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important to spotlight the factors they consider essential
in relation to CPD events and the feelings and emotions
about selecting and attending them.

Our findings suggest that physician-scientists tend
to stay in their own area of expertise, especially as their
opinion is increasingly sought as an expert one, although
they would enjoy exploring more if they were allocated
more time to do so. When they can select the CPD events
to attend, their choice is chiefly driven by the speakers
and topic, followed by learning needs, venue, schedul-
ing, other people attending and cost. This aligns well with
previous works showing that topical relevance is a critical
aspect in influencing participation along with the quality
of content, whereas time and cost are the main barriers
[11]. Expense and travel time were identified as barri-
ers to professional development in a study with 500 US
clinicians, and optimising locations, reducing cost and
allowing flexibility were suggested as potential solutions
to ease the process [42]. Securing funding is reportedly
one of the top three challenges that physician-scientists
have to deal with, along with difficulty with the appoint-
ments and promotion process and the increasing burden
of clinical activities [38]. However, the fact that cost was
not mentioned as a major issue in this study might be
linked to the interviewees being affiliated with a top uni-
versity globally, hence potentially having access to more
extensive resources. Yet cost and financial support are
key aspects to consider while supporting the next genera-
tions of physician-scientists, also considering that those
who self-identified as a race/ethnicity underrepresented
in medicine and are between 40 and 49 are less likely
to be satisfied with their CPD training and face higher
obstacles [22].

Our interviewees recognised the importance of CPD
(described as ‘the formalisation of something that is a
natural part of being a clinician and an academic clini-
cian, PS5). Equally, they reiterated that having assess-
ments can contribute to keeping a standard for the
profession. However, they raised questions about the
utility of the current assessments, often viewed as box-
ticking exercises and perceived as non-engaging, not par-
ticularly useful and not conducive to treating them ‘like
adults’ (PS1). Physicians’ engagement in CPD has been
described as ‘fraught with challenges’: they are perceived
as ‘impractical, decontextualised and check-box activi-
ties’ by participants [3]. The most frequent way of assess-
ing CPD is written, including multiple-choice items, but
a recent scoping review focusing on 130 reports showed
that often the assessment is developed for research pur-
poses rather than for the CPD activity itself [37], which
is an aspect for improvement. While it is understandable
that relying only on self-assessment is a difficult avenue
to follow [53], more effort is needed to design engaging
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assessments. This should be paralleled with research on
designing, developing and validating high-quality CPD
assessments, balancing utility with physician-scientists’
satisfaction while responding to the needs of healthcare
systems and societal expectations [45].

Yet too often there is limited insight into physician-
scientists’ learning needs, such as little feedback data,
and a tendency to engage in CPD activities ‘that were
readily at hand—but not necessarily relevant’ and ‘to
finding learning resources that might not be formally
recognised for CPD credit;, as shown in a recent paper
on twelve physicians from six different sub-specialities
[3]. In the medium and long term, these aspects, the for-
mer more than the latter, might have detrimental conse-
quences. “The problem with guidelines is people tend to
do the bare minimum) as epitomised by PS5: it is not just
about ensuring the compulsory threshold is reached, but
it is about the what and the how. Future studies should
address how a professional competence system can be
nurtured [3] in a more engaging manner. Very impor-
tantly, reducing bureaucracy might play a role in chang-
ing the perception of compulsory CPD.

In our study, we have also explored feelings and emo-
tions in relation to CPD. Although healthcare practice
and education are highly emotional endeavours, emo-
tions, feelings and attitudes and their role in cognitive
processes have been ignored for many decades [24, 26],
and it is now time to shine a light on these aspects. The
PANAS-GEN is used to quantify two dimensions of
affect: positive affect and negative affect. Positive affect
(PA) is the extent to which ‘a person feels active, alert,
energised, engaged pleasurably, and able to concentrate’;
low PA is characterised by sadness and lethargy [35].
Negative Affect (NA) is the ‘subjective distress that is
present in a range of aversive mood states’ and ‘low NA
is characterised by calmness and serenity’ [35, 61]. This
scale has the advantage of being easy to administer. It has
‘excellent psychometric properties, including good inter-
nal consistency [48] and is stable over time (i.e., over 8
weeks) [61]. It is reliable and widely used overall, yet it
is still not extremely used in the postgraduate academic
context. Here, we used it to capture an initial ‘snapshot’
from an emotional perspective. The PANAS-GEN is
not a diagnostic instrument. Normative data in the UK
collected from a sample of 1003 adults showed that the
median PA was 32 and the mean was 31.31 [12]. In light
of this, the PA scores collected in our samples were con-
sistently higher than the normative sample cited in that
study. Also the NA scores we collected were higher than
those reported in the above-cited study, which calculated
a median of 14 and a mean of 16 for NA [12]. While rec-
ognising we only had a single data point from a sample
of five participants, we also acknowledge the value of
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including these scores in the manuscripts. They are rarely
collected at the start of an interview within an academic
setting, but these scores might set the basis for future
explorations. Comparisons between different time points
throughout the academic year can easily be made.

Moving from the quantitative to the qualitative side
of the study, frustration, hostility and negative feelings
have been voiced for compulsory CPD. In contrast, ‘the
good ones’ were welcomed with excitement and anticipa-
tion, curiosity, a ‘sense of interest’ (PS5) or even a ‘sense
of adventure’ (PS3). At a deeper analysis, it seems that
the optional CPD events play a sort of a buffer role, or a
compensatory mechanism, a re-balancing of the negative
experience with the compulsory ones. In other words,
the physician-scientists complete the compulsory ones
because they must do them but have an overall negative
(if not openly hostile) approach towards them and do lit-
tle to hide their disagreement. Our participants seemed
to enthusiastically embrace the ones they could choose,
which tilt the balance towards a satisfactory level in the
overarching equation. This might be the mechanism as,
overall, clinicians are mainly satisfied with their ability
to stay current via CPD training, as shown by an over-
whelming 90% of 5926 respondents within the Asso-
ciation of American Medical Colleges’ National Sample
Survey of Physicians [22]. The enthusiasm and excite-
ment all the participants felt the night before the CPD
event and the morning itself (along with anxiety if they
were to speak in front of a crowd) were notable. Enthusi-
asm and motivation can be key factors in facilitating CPD
attendance [27, 32]. If this is paired with the fact that 315
first-year medical students surveyed at the beginning of
their bachelor’s program reported high levels of intrinsic
and extrinsic motivation for ‘research, self-efficacy, per-
ceptions of research, curiosity, and need for challenge’
[43], it seems all this enthusiasm is dissipated along the
leaky pipeline. Students who have just joined medical
school seem already motivated to do research; but why
do fewer than two out of 100 continue becoming physi-
cian-scientists? This is a question for future studies. Cul-
tivating a positive research culture and a proper support
level for wannabe physician-scientists is essential. Educa-
tors hold an important role in sustaining that enthusiasm.
The risk is to either have later, or lose forever, fundamen-
tal medical advancements.

Our findings show that CPD events positively affect
further learning: ‘I think with almost all CPD, well, the
good CPD, you come home with some seeds that you
plant in your garden, and some of them will grow into
plants and even trees, later on’ (PS2). The most reported
consequence was reading a paper on the topic (‘then Il
go and read that article, PS5); the second was network-
ing or interacting with the speakers. This aligns with



Sandrone and Stenfors BMC Medical Education (2024) 24:1306

previous research suggesting that knowledge is the most
commonly reported measure of ‘impact’ [1]. Yet per-
haps other dimensions should be captured, even if they
seem more elusive or more difficult to be unequivocally
linked to a specific CPD activity (‘practice change, skill,
confidence, attitudes, career development, networking,
user outcomes, intention to change’) [1]. Overall, there
are gaps in the identification, quantification, pricing and
analysis of cost outcomes: most studies compared a CPD
activity against no intervention rather than a viable alter-
native intervention [10]. Many reports barely scrutinise
the economic impact; when they do so, the cost lists have
been defined as incomplete and lacking a satisfactory
level of detail [10]. Growing and exploiting a network of
colleagues is rarely a studied consequence, despite this
being highly considered by participants, as we have seen
in this study and as reported in twenty semi-structured
in-depth interviews previously conducted [2]. The social
learning process should be increasingly considered when
designing and evaluating CPD for physician-scientists.

This is the first study exploring key factors driving a
group of physician-scientists choosing CPD and their
feelings and emotions related to CPD attendance, which
is a remarkable strength. Very few works exist on emo-
tions and feelings related to CPD, and we still know little
about the role of emotions in learning. To improve medi-
cal education, we must include emotions in the explora-
tion [5, 8]. We need to go beyond the paucity of papers
on how physician-scientists think, feel and reason about
the competing demands on their time and effort, directly
affecting their own success and the organisational success
[51]. Another strength of this work is that all the physi-
cian-scientists surveyed and interviewed work in the
same discipline, neurology, and in the same country, the
UK. In light of the Information Power model and given
the clear aims of this study, the sample specificity, the
quality of the dialogue and the analysis strategy, the sam-
ple size is acceptable [28, 55].

Limitations-wise, only one female physician-scientist
was interviewed; unfortunately, this is symptomatic of
a broader problem, which is linked to the low numbers
of female academics and medical doctors enrolled in
universities worldwide. Historically, women are under-
represented in the physician-scientist pool [4, 6]. Some
studies shed light on the reasons behind this [16], but
more should be done. Overall, few works exist on factors
towards CPD selection and attendance and on the con-
cept of identity among physician-scientists, and there is ‘a
lack of evidence about the specific determinants of clini-
cian-scientist professional identity development’ [50].

In conclusion, it is essential to increase enthusiasm and
decrease the sense of frustration surrounding compul-
sory CPD activities. More engaging and less box-ticking
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CPD should be on the cards. Future studies should inves-
tigate the emotional side of learning across different
career stages to restore the leaky pipeline and create a
tailored environment. This can, in turn, bring benefits to
each of the three sides of the physician-scientist’s iden-
tity: the clinical, the research and the academic.
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