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CONTEXT Despite increasing numbers of publi-
cations, science often fails to significantly
improve patient care. Clinician-scientists, profes-
sionals who combine care and research activities,
play an important role in helping to solve this
problem. However, despite the ascribed advan-
tages of connecting scientific knowledge and
inquiry with health care, clinician-scientists are
scarce, especially amongst non-physicians. The
education of clinician-scientists can be complex
because they must form professional identities at
the intersection of care and research. The suc-
cessful education of clinician-scientists requires
insight into how these professionals view their
professional identity and how they combine dis-
tinct practices.

OBJECTIVES This study sought to investigate
how recently trained nurse- and physiotherapist-
scientists perceive their professional identities and
experience the crossing of boundaries between
care and research.

METHODS Semi-structured interviews were con-
ducted with 14 nurse- and physiotherapist-scientists
at 1 year after they had completed MSc research
training. Interviews were thematically analysed

using insights from the theoretical frameworks of
dialogical self theory and boundary crossing.

RESULTS After research training, the initial pro-
fessional identity, of clinician, remained important
for novice clinician-scientists, whereas the scientist
identity was experienced as additional and comple-
mentary. A meta-identity as broker, referred to as a
‘bridge builder’, seemed to mediate competing
demands or tensions between the two positions.
Obtaining and maintaining a dual work position
were experienced as logistically demanding; never-
theless, it was considered beneficial for crossing the
boundaries between care and research because it
led to reflection on the health profession, knowl-
edge integration, inquiry and innovation in care,
improved data collection, and research with a focus
on clinical applicability.

CONCLUSIONS Novice clinician-scientists expe-
rience dual professional identities as care providers
and scientists. The meta-position of being a broker
who connects care and research is seen as core to
the unique clinician-scientist identity. To develop
this role, identity formation and boundary-crossing
competencies merit explicit attention within clini-
cian-scientist programmes.
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INTRODUCTION

As the number of medical and health science publi-
cations doubles roughly every 9 years, the body of sci-
entific knowledge is growing steadily.1 The
importance of integrating this scientific knowledge
into the care of patients or prevention programmes
is widely recognised. To improve health care, large
institutes, such as the National Institutes of Health
(NIH), have invested increasingly in medical
research; however, these investments have not yet led
to corresponding increases in new treatments or
cures.2,3 There is a need for clinician-scientists, pro-
fessionals who feel at home in both worlds, to help
link science and care. Clinician-scientists can help to
connect these worlds by signalling and addressing
clinically relevant research questions and by translat-
ing research findings into clinical practice.4–9

Although the value of clinician-scientists is recog-
nised, the relative number of physicians involved in
science has steadily decreased over the last dec-
ades,5,10,11 and participation in research is even more
scarce among non-physician clinicians such as nurses,
dentists and allied health professionals.6,12,13 Interna-
tional concern about the shortage of clinician-scien-
tists has led to increased interest in improving
educational and career support programmes.14–16

The position of the clinician-scientist is challenging
because tasks in science and care compete for time,
which makes it difficult to achieve outputs compara-
ble with those of colleagues who work full-time in
either field. Moreover, science and care represent dif-
ferent professional practices, each of which has its
own organisational structure, socio-cultural environ-
ment, and demands for professional competence and
performance.7,17,18 For instance, in the care context,
clinicians are judged on their clinical expertise, pro-
duction and patient satisfaction, whereas in the
science context, numbers of publications and their
impact factors are crucial to an individual’s possibili-
ties for research funding and career.17 Although the
clinical relevance of research is increasingly thought
of as being important, its measurement is difficult
and it is therefore scarcely reflected in the reward sys-
tem. Because of these different value systems, people
may feel a constant pressure to focus on one task
only.18 Adapting to new roles, such as is required in
the transition from clinician to clinician-scientist,
requires the development of a new professional iden-
tity.19 Stimulating an integrated clinician-scientist
identity may be key to creating resilience in maintain-
ing a career across the fields of both science and
care.17,18,20 By identifying with the unique

combination of disciplines and recognising the
advantages of doing so, clinician-scientists may be
motivated to overcome the hurdles in their educa-
tional and career pathways. However, the formation
of an integrated professional identity is not self-evi-
dent; clinical training usually precedes and is often
taught separately from research training.9 Although
one’s professional identity is likely to be important,
little is known about how clinician-scientists perceive
their professional identities.17 Does a unique clini-
cian-scientist identity exist? Do clinician-scientists per-
ceive singular or plural professional identities?
Conceptual understanding of a professional identity
allows for the development of educational strategies
that support its formation.21 However, a literature
review indicated that higher education programmes
often lack a clearly articulated understanding of the
intended professional identity formation to inform
education.22 This study sought to address this gap
with regard to nurses and physiotherapists recently
trained as clinician-scientists.

To understand professional identity formation in
clinician-scientists, we draw upon dialogical self the-
ory (DST).23 This framework considers the ‘self’ as
a dynamic configuration of multiple identity posi-
tions (e.g. ‘I as a parent, as a lover of art, as a tea-
cher’) from which to act. The self is shaped by both
internal dialogues between identity positions (e.g.
‘As a parent I want to provide help’ versus ‘As a tea-
cher I want my child to seek his or her own solu-
tion’) and external dialogues with other people
(e.g. ‘Receiving appreciation from patients moti-
vates me to continue my clinical career’). The
image of the self is the result of a continuous pro-
cess of narrative construction during which identity
positions can be redefined, added, removed,
merged and so on, providing the possibility to fur-
ther develop and renew the self whilst maintaining
a sense of unity. This narrative is of particular
importance when individuals operate in different
contexts.24 By explicitly addressing the multifaceted
nature of identity and incorporating the relation-
ship with the external world (e.g. professional con-
texts), this framework is well suited to the study of
professional identity in interprofessional careers
such as those of the clinician-scientist. Despite our
use of the DST perspective, we will refer to identi-
ties rather than identity positions to improve the
readability of this paper.

Clinician-scientists move between two professional
practices and are expected to work at the intersection
of these epistemologically, socially and culturally dif-
ferent contexts. The theory of boundary crossing
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might provide insight into how clinician-scientists
combine distinct practices. Several learning mecha-
nisms that can occur as a consequence of crossing the
boundaries between groups, systems or cultures have
been described: reflection (which can stimulate a heli-
copter view and lead to the making and taking of new
perspectives); identification (which can stimulate a
new appreciation of people’s existing practices and
strengthen feelings of belonging with regard to these
practices); coordination (which can lead to the devel-
opment of new procedures for alignment and effec-
tive collaboration between practices), and
transformation (which can lead to innovations and
integrations of various practices).25 Boundary cross-
ing can take place at the institutional level (e.g. strate-
gic partnerships), the interpersonal level when
professionals from different contexts (e.g. disciplines
or organisations) collaborate (e.g. in interprofes-
sional learning wards), or the intrapersonal level
when individuals participate in two or more profes-
sional practices simultaneously.26 The latter level
includes clinician-scientists who are involved in both
health care and scientific practice. From the perspec-
tive of boundary crossing, a person situated at the
boundary of two practices is typically considered as a
broker, a significant yet challenging position from
which connections between contexts can be made.

Improving the education of clinician-scientists and
optimally preparing them for dual careers requires
insight into how clinician-scientists perceive their
professional identity and navigate the different
demands and organisational contexts of care and
science. The effects of boundary crossing are likely
to be experienced most consciously in novice clini-
cian-scientists because they have only recently been
confronted with different practices. Because the
shortages in the clinician-scientist workforce are
greatest with respect to non-physician clinician-
scientists, we decided to study nurse- and physio-
therapist-scientists. Specifically, our study explored
how recently trained nurse- and physiotherapist-
scientists perceive their professional identities and
work across the boundaries of science and care.

METHODS

Educational setting

Our study was conducted among first-year alumni of
the clinician-scientist programme Clinical Health
Sciences (CHS) (in Dutch: Klinische Gezondheidsweten-
schappen) of Utrecht University, Utrecht, the Nether-
lands. This programme is targeted at nurses and

physiotherapists and aims to complement prior clini-
cian training with academic and research skills. The
CHS educational programme consists of a 1-year,
part-time pre-Master’s programme, followed by a
2-year, part-time Master of Science (MSc) pro-
gramme. Two programme specialisations are offered
in, respectively, nursing science and physiotherapy
science. The study load amounts to 20 hours per
week, and students continue to work as health care
clinicians throughout the programme. After graduat-
ing, alumni enter academic positions in research
(e.g. a quarter of alumni obtain PhDs later in their
careers), education, policy and management (e.g.
health care innovation and policy, project coordina-
tion, managerial tasks), and care.

Participants

All alumni of the August 2013 CHS graduating class
(n = 59; eight men, 51 women) were invited to par-
ticipate in this study. Seventeen of the alumni
responded positively and 14 participated in the
study. These included 10 nurse-scientists (one man,
nine women) and four physiotherapist-scientists
(one man, three women). Their average age was
34 years (range: 25–51 years). Selection was based
on the diversity of current fields of work (purpose-
ful sampling) in combination with first response
date. The predefined target sample size required
three to five participants from each of the fields of
research, education, policy and management, and
patient care. Three candidates were excluded
because their field of work was already represented
by five participants. Interviews were held during
May to November 2014. The low percentage of male
participants (14%) corresponds to the gender distri-
bution in the CHS programme and reflects the
dominance of women in the health professions
field, particularly in nursing. Table 1 shows the
participants’ self-reported distribution of tasks across
work fields. Participants often combined two or
more fields. In this table, as well as in quotes
throughout this paper, fictitious names are used to
enhance readability and to indicate gender.

Study design

This study sought to develop an understanding of
how recently qualified clinician-scientists perceive
their identities in relation to their education and
field of work, grounded in their experiences. We
conducted a phenomenological qualitative study27

using semi-structured interviews.28 The use of the-
matic analysis29 yielded thick descriptions of partici-
pants’ perceptions of their professional identity, the
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factors that influenced the formation of this iden-
tity, and the differences and influences they experi-
enced across work fields. During the interviews,
participants made timeline drawings30 to trigger
reflection on their changes in identity over time
and used different colours when multiple profes-
sional identities were mentioned. In addition, partic-
ipants were asked to reflect on changes in their
affinity with health care. A questionnaire was used
to collect demographic data.

Ethical review and accountability

The Ethical Review Board of the Netherlands Associ-
ation for Medical Education approved this study
(NERB no. 346). Informed consent was obtained
from all participants. The data were stored in accor-
dance with institutional guidelines. Identifying infor-
mation was removed from all data before analysis.
During the analysis stage, memos were written to
generate an audit trail.

Data analyses

Interviews were digitally recorded and transcribed
verbatim. NVivo Version 10.0 (QSR International

Pty Ltd, Melbourne, Vic, Australia) was used to
code and analyse the data. The data were analysed
using the six-step approach of theoretical thematic
analysis,31 starting with familiarisation (full data-
set), initial coding (sample of five interviews) and
a search for and review of the themes (full data-
set) via a recursive process with regular discussions
amongst the members of the research team.
Codes were defined and redefined based on dis-
cussions within the research team. This procedure
led to a set of 20 codes related to two major
themes: professional identity, and boundary-cross-
ing experiences. Subsequently, the first two
authors used the codes to independently code the
full dataset, after which results were described
based on the coding.

RESULTS

Differences between care and research practices

Participants reported social and cultural differences
between care and science practices: whereas care is
perceived as team-based, action-oriented, fast, non-
flexible and informal, science is perceived as more
individualistic, reflective, slow, flexible, intellectually
challenging, international, and more formal in its
culture and rules (e.g. those related to formal medi-
cal ethical approval procedures). One participant
articulated the differences as:

[Providing care] is practical and fast paced, and
the research atmosphere is contemplative and
slow. This requires a lot of patience; that is the
biggest difference. (Kate)

Another participant said:

In care you really are part of a team, while in the
science field you’re more [of] a solitary profes-
sional who needs others very much, yet has her
own area of responsibility. (Helen)

Another frequently mentioned cultural difference
referred to the fact that having differing opinions
or being outspoken is not appreciated in care, but
is highly valued in academia.

The professional identity of clinician-scientists

Motives for taking the clinician-scientist pathway

Apart from some practical reasons (such as required
qualification), participants mentioned two major

Table 1 Participants’ self-reported distribution of current
tasks across work fields

Participant*

Distribution of tasks across fields, %†

Research Education P&M Care

Mary 20 80 0 0

Gaby 10 10 30 50

Lily 20 80 0 0

David 10 0 20 70

Rosa 50 0 0 50

Julia 100 0 0 0

Oscar 50 0 30 20

Jade 3 0 10 87

Anna 10 9 14 67

Magda 1 1 10 88

Clair 0 10 30 60

Kate 10 0 0 90

Helen 0 0 100 0

Tanja 7 0 53 40

P&M = policy and management.
* Anonymised.
† In relative greyscale.
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motives for entering the CHS programme, which
were often combined: personal development, and a
wish to improve the quality of care.

Dual identity as clinician and scientist

All participants experienced a dual professional
identity rather than a single clinician-scientist iden-
tity. Science and care implied different roles with
corresponding identities. The scientist identity was
experienced as additional to, and separate from, a
pre-existing identity as a clinician (i.e. a nurse or
physiotherapist):

I feel that being a scientist developed alongside
[my clinician identity]. (Oscar)

In other words, participants considered themselves
as being both a nurse or physiotherapist and a
health scientist. One interviewee described how
this dual identity is experienced in daily life as
an interplay between internal and external
dialogue:

I haven’t changed that much, but in my attitude to
work I’ve noticed that when new things are imple-
mented, I will ask what it is based on, whereas
before I would just say “OK”. . . Now I want to know
or search the evidence behind it. In that sense I do
feel more of a scientist, but in my daily work as a
nurse it doesn’t matter because my contact with
parents and children hasn’t changed. This is dif-
ferent in my PhD student appointment, in which I
collaborate intensively with the medical team who
are much more preoccupied with evidence. In that
context I do feel much more [of] a scientist.
(Julia)

Participants (n = 3) with formal university teaching
appointments discussed their role as teacher as repre-
senting a third professional identity. Figure 1 depicts
an example of a timeline drawing in which Gaby illus-
trates her experience of a dual professional identity
with different developmental trajectories over time.

Being a clinician-scientist: connecting science and care to
improve health care

Participants were in strong consensus on three
important characteristics that together define clini-
cian-scientists: an overarching view on a health care
specialty (nursing or physiotherapy); a critical atti-
tude towards current practice, and advancing the
care field by connecting science and care:

Someone who tries to truly connect the two worlds,
the practice of nursing and science. . . I think that
is the essence of the nurse-scientist. (Oscar)

The connection between science and care can be
achieved in several ways. Care can be improved by
creating new ideas and evidence-based innovations,
by explaining and communicating evidence, and by
formulating and conducting care-informed research
to generate new evidence with relevance to clinical
practice. All participants considered improving
health care as the societal goal of the clinician-scien-
tist; interestingly, however, improvement of the
scientific field was not mentioned as a goal per se:

Excellent care: that is what you aspire to. (Tanja)

This goal can be achieved through many roles in
academia, research, care, teaching or health policy
and management as long as these tasks are

Figure 1 Timeline drawing by Gaby depicting the changes in her professional identity and in her affinity with care. Self-
indicated time-points: 2005, starts Bachelor’s training in nursing; 2009, graduates and starts working as nurse; 2010, enters the
Clinical Health Sciences (CHS) pre-Master’s programme; 2011, begins CHS Master’s programme (specialising in nursing
science); 2013, graduates from CHS and starts working 50/50 as a senior nurse and nursing scientist in an academic hospital
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informed by expertise in both health care and
science. However, conducting research was com-
monly mentioned as the most differential task of a
clinician-scientist, as preferably combined with an
active role as care provider, and always with the
intention to translate research findings to practice:

First and foremost they [physiotherapist-scien-
tists] have a role in conducting research and
specifically in the area of physiotherapy. . . then it
is nice to have [new knowledge], but the findings
also have to be disseminated. Building the bridge
in whatever way, via teaching, networking or
professional courses. (Jade)

Identity formation in relation to the CHS programme and
career development

Participants described the development of their pro-
fessional identity as being influenced by research
and academic competencies acquired during the
CHS programme, role-modelling and mentoring,
and the adoption of new (formal) positions in their
work. All participants reported that the CHS Mas-
ter’s programme led to a strong increase in their
scientist identities. Prior to entering the pro-
gramme, participants’ identities as scientists were
either weak or absent. The scientist identity devel-
oped steadily over the course of the programme
and often continued to grow after the programme
(Fig. 1). Half of the participants also reported
increases in their clinician identities during the
Master’s programme, even though they spent less
time performing actual patient care than they had
done before they entered the programme. Partici-
pants attributed this increase to augmented reflec-
tion and scientific knowledge regarding their
profession. Although all participants reported a
high affinity for the provision of care, which more
often increased than decreased during their clini-
cian-scientist education, only half of the participants
(n = 7) felt inclined to stay active (either full- or
part-time) as clinicians over the long term; others
preferred full-time research (n = 2), combined
research and teaching (n = 3), or full-time health
policy and management work (n = 2). The primary
reason to continue working as a clinician was to
maintain contact with their patients or the clinical
profession:

I hope to be significant to these patients also
over the long term via research. [I hope] that
their chances of survival increase and that I can
contribute to that personally. . . But I also need
these patients to stay focused. (Rosa)

Concerns about losing their registration as nurses
or physiotherapists and the uncertainty of (PhD or
junior) research appointments were mentioned
as practical motives for continuing in employment
as clinicians. By contrast with their mixed ambi-
tions regarding clinical work, all but one
participant (n = 13) aspired to conduct research
on either full-time (n = 2) or part-time (n = 11)
bases.

Formal working positions as clinicians, scientists or
teachers were reported as strengthening partici-
pants’ related identities. Importantly, the care provi-
der identities of all the participants remained
important, even for those (n = 4) who were not cur-
rently working as such. One participant explained
this from a private life perspective:

I continue to be a care provider in my private
environment. My mother will more easily ask me
to accompany her to the hospital than my sisters
who are not involved in health care. I remain the
nurse in the family. (Helen)

Role modelling and mentoring were mentioned as
important factors in envisaging future positions.
After the programme, participants were highly moti-
vated to take on new roles and actively pursue and
explore possibilities, including unpaid research
activities. To obtain and maintain dual positions,
however, participants must overcome logistical or
practical hurdles. One participant, who had recently
decided to focus full-time on her PhD, said:

Especially when you combine two jobs, that is
pretty hard because you have to attend all of
these meetings. They expect full commitment
towards your doctoral research and clinical prac-
tice. Sometimes I found these hard to combine.
(Julia)

In addition, participants are often required to nego-
tiate for time and finances within their organisation
or between different organisations:

I have noticed that it is hard to conduct research
in a private practice setting. Here, you’re
expected to meet patient turnover rates. (David)

Both the individual contacts of participants, as well
as the network gained through the programme,
were important in obtaining new positions, espe-
cially because those outside academia, as well as
many persons within academia, are not familiar with
nurse- or physiotherapist-scientists:
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Usually I will say [I am a]. . . “health-scientist”
because nurse-scientist is not understood by many
people, but I do add that it is the clinical side [of
research]. (Gaby)

The lack of organisational support or facilitation of
dual roles sometimes hampers the progression of
the clinician-scientist career: part-time research
appointments are scarce, forcing individuals to
choose between full-time clinical and research
careers:

It would be ideal if someone, like myself, could
remain involved in clinical work for 2 days, and
engage in research for 3 days [per week], but
then the work floor should be more amenable to
that possibility. (Kate)

Reconciling dual identities: a meta-identity as broker

Despite the logistical demands of securing dual job
positions, participants perceived many advantages of
working at the boundary and reported relatively lit-
tle tension between their identities as clinicians and
scientists. The minor tensions reported were
reflected in a general sense of having to juggle dif-
ferent tasks (n = 2), being aware of the increased
distance from colleagues in care (n = 1), taking care
not to misuse caregiver–patient relationships for
research goals (n = 1), and a feeling of discomfort
when the treatment of patients was not aligned with
scientific insights (n = 2):

When I have a patient and apply [treatment pro-
cedure], it makes me think extra hard because I
have my doubts whether this [practice] is scientif-
ically sound. (Magda)

The fact that tensions were absent or small seemed to
be mediated by the image held by all participants of
themselves as brokers, which they frequently
described in their own words using the terms ‘bridge’
or ‘bridge builder’ between care and science:

A bit like the builder of bridges because you have
knowledge of the profession, but also develop a
broad scientific view. (Anna)

Another participant described the clinician-scientist
as:

Someone with more knowledge of the nursing
profession, the transcending, the scientific, the
evidence-based practice, that allows you to reason
critically and apply that in nursing practice. . . the

bridge between practice and research, that you
are able to make that. (Mary)

Taking the meta-identity of the broker means that
differences are to be expected, and this realisation
implies being accepting of, and being able to deal
with the competing perspectives, expectations and
demands of the different roles.

The effects of boundary crossing

All participants perceived positive mutual influences
between science and care. All four of the learning
mechanisms (reflection, identification, coordination
and transformation) described for boundary cross-
ing25 can be recognised in the narratives of the par-
ticipants, and this theoretical lens helps us to
unravel the experienced effect of science on care
and vice versa. As reported earlier, the effect of
science on care is mostly upfront: firstly, all partici-
pants indicated how becoming skilled as a scientist
inevitably evoked reflection with regard to their clini-
cal profession as they developed broader perspec-
tives on patient care and the organisation of care.
In addition, participants began to formulate rea-
soned views on developments in their field of care.
Some participants reported a complex process of
identifying with their care profession, which con-
cerned their contrasting feelings of increased pride
in the care profession together with awareness of
changes in their relationships with former col-
leagues. All participants developed more critical and
evidence-seeking attitudes and skills in this area,
which for most led them to feel like a ‘clinician-
plus’. Interestingly, two of the 14 respondents men-
tioned that this change led to feeling less confident
in the care they provided because of their increased
awareness of its limitations. Thirdly, examples con-
necting the two worlds were reported through coordi-
nation, such as in providing access to knowledge or
literature to colleagues and clinical students:

What I notice clearly is that I’m very well
informed about scientific evidence and sharing
this information with my colleagues. [I ask them]
did you read this? And [I] pass on knowledge in
that way. (Magda)

Lastly, participants described transformation in which
their scientific expertise led to new ideas and the
initiation of care innovation.

Participants also reported that their clinical exper-
tise influenced their role in research. Within a
research team, participants observed that they

651ª 2017 The Authors Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;

MEDICAL EDUCATION 2017 51: 645–655

Professional identity in clinician-scientists



brought in reflection on patient perspectives and care
implementation, focusing attention on the applica-
bility of results and the translation of findings into
practical recommendations. Clinical background
was not reported as being important in identification
as a researcher, but was reported to be important in
the coordination of data from care to research, either
directly by enabling the individual to collect data
from his or her own patients or indirectly by ensur-
ing collaboration within the field of care. This col-
laboration is achieved by demonstrating insight in
daily work considerations and the ability to explain
the relevance of good data to research. This
increased commitment results in improved data
access, and better explanations of the aims of a
research project lead to improved data quality:

When you’re able to explain to the nursing staff:
“This is what we’re going to do [with the data],”
and we show them the result, they’ll come to
understand the benefits, unlike filling in some
standard forms that end up in the wastebin or
some filing cabinet; then, people are not moti-
vated to cooperate, and every additional request
is just too much. (Tanja)

Most importantly, clinical expertise led to transforma-
tion in terms of putting clinical problems and knowl-
edge gaps on the research agenda, addressing
clinically relevant outcomes, and investigating the
assumptions that arise from clinical observation:

Because you are working as [a] nurse. . . you
know how things work in practice, which helps
you as a scientist to bring to light certain existing
gaps in knowledge. (Oscar)

DISCUSSION

Professional identity perception and boundary
crossing in clinician-scientists

We explored how novice non-physician clinician-
scientists perceive their professional identities. Dur-
ing the early years of their clinician-scientist careers,
nurse-scientists and physiotherapist-scientists unani-
mously experienced dual professional identities as
clinicians and scientists. However, their position at
the boundary enables them to connect these differ-
ent fields, a role referred to in the literature as that of
a ‘broker’.32 The crossing of borders creates new
islands of meaning,24 and being a broker between
science and care is viewed as core to being a clinician-
scientist. The status of broker serves as a meta-identity

from which potential logistical, ethical or content-
related tensions are resolved between the two profes-
sional identities of clinician and scientist, and enables
an active adaptation of behaviour according to con-
text whilst preserving a personal sense of unity. Long
and colleagues32 investigated broker roles from the
perspective of social network theories and concluded
that brokers can transfer specialised knowledge from
one context to another, synthesise different informa-
tion sources, introduce ideas from one setting to
another, and support cooperation between groups.
Clinician-scientists have often been mentioned as
playing vital roles in transforming clinical observa-
tions into research hypotheses and in translating clin-
ical knowledge to the care of patients.4,5 Our study
adds insight into the mechanisms by which clinician-
scientists make these unique contributions to the
fields they connect.

Implications for the education of clinician-scientists

Many different pathways to educate clinician-scien-
tists exist. These pathways include non-specific
routes, on which professionals individually pursue
clinical and research training, or specific routes, for
example (post) graduate/career track programmes
that explicitly target clinician-scientists, such as the
CHS programme attended by the participants in
this study. The shortage of clinician-scientists has
recently led to studies on the re-evaluation of train-
ing programmes for their education. The recom-
mendations stress early recruitment, the integration
of research and clinical training, and the impor-
tance of mentoring and early career sup-
port.8,14,15,33,34 Nevertheless, little underlying
educational theory on how to best prepare students
for clinician-scientist careers is available.20,35 Our
study did not evaluate the success of an educational
programme but sought to empirically contribute to
the theoretical understanding of clinician-scientist
identity formation. When clinician-scientists are edu-
cated through uncoupled pathways, clinical and sci-
entific competencies are acquired separately, which
can hamper the formation of a unique overarching
clinician-scientist identity. Regarding professional
identity formation, it is important that students are
provided with authentic experiences and mentors
who understand their roles.22 These factors might
explain why integrated programmes for clinician-
scientists are successful in preparing students for
such careers.8,15,16,33 An increasing number of
papers have argued that educational programmes
are incomplete if they do not provide a basis for
professional identity formation.21,22,36 Our study
showed that the identity formation of clinician-
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scientists encompasses the emergence of a broker
role. In addition, our study stresses the importance
of developing boundary-crossing competencies: the
ability to function competently in multiple contexts
and connect these contexts does not result from sci-
entific training per se, and should therefore receive
explicit attention in clinician-scientist programmes.
Limited literature is available on what constitutes a
boundary-crossing competency in general, let alone
those specifically for clinician-scientists, or how to
stimulate their development.37,38 Investigations of
boundary-crossing competencies might help to
strengthen the education of clinician-scientists.

Implications for clinician-scientist careers

We found that novice clinician-scientists, at 1 year
after their research training, report ample advantages
of combining research and care tasks. Starting clini-
cian-scientists actively seek part-time or combined
positions in order to apply or maintain both compe-
tencies, but report logistical and practical hurdles.
The organisational system is perceived as unfamiliar
with, and unsupportive of, non-physician clinician-
scientist positions, and, in consequence, active job
crafting is necessary to obtain positions in which such
individuals can exert both roles. Dual positions are
often a personal combination of jobs instead of being
offered from within one institution. Only half of the
participants in this study expressed the ambition to
remain actively involved in clinical work in the future.
Given that our sample was purposely drawn from a
broad range of the current work field, this result
should not be interpreted as reflecting an exact per-
centage, but as a signal that a wide diversity of career
ambitions exists and as a clue to how clinician-scien-
tists want to make use of their dual expertise.
Although a dual background undoubtedly influences
subsequent practice in either research or care, the
advantages of a connecting role will be significantly
larger when the two practices are permanently com-
bined within a career. Therefore, as has been previ-
ously addressed, recruitment and retention require
attention with regard to clinician-scientists.4,7,12,14 In
light of our study, the tendency to focus on a career
in only one field is not surprising because we know
that broker roles are challenging. Brokers experience
significant pressure because they cope with the
demands of two jobs in one, as well as the complexity
of translating between contexts. Therefore, brokers
need to be supported in their roles if they are to func-
tion optimally.32 To support the careers of clinician-
scientists, organisations should offer positions with
dual tasks to prevent individuals from being
wrenched between organisations and responsibilities.

In addition, career tracks may not only alleviate logis-
tical hurdles, but may also externally recognise the
unique roles of clinician-scientists and the value they
bring, thereby strengthening the process of profes-
sional identity formation.

Dialogical self theory and boundary crossing as
theoretical perspectives

Dialogical self theory23 and boundary crossing25,32

are helpful as theoretical perspectives for interpret-
ing how clinician-scientists combine their dual roles.
Moreover, these theories help to unravel how these
distinct practices influence each other. Both theo-
retical frameworks have the potential for wider
applications in the area of medical education. The
medical world is highly specialised and fragmented,
and the boundary crossing perspective is useful for
the study of interaction and learning between differ-
ent contexts, such as in interprofessional learning
wards,39 clinical placements,40 management of clini-
cal placements41 and postgraduate education.42 Dia-
logical self theory is useful for understanding the
perception of one’s unified self, whilst accounting
for a diversity of identities. Therefore, it is well sui-
ted to the study of professional identity develop-
ment across multiple roles such as those that occur
in academic settings in which teaching, care,
research and (often in later stages) management
form parts of an individual’s career.

Limitations

Our study provides novel, yet initial, insights into
clinician-scientist identity perception and how the
participants’ dual educational backgrounds are
reflected in their daily practices. Further research is
needed to fully unravel the intersection of the clini-
cian-scientist role, how clinician-scientists may differ
from clinicians or scientists, and how their (duality
in) identity is formed and (re)shaped.

A limitation of our study is that we investigated a
specific group of non-physician clinician-scientists
(nurse- and physiotherapist-scientists) during the
early phases in their careers after they had com-
pleted their educational programmes. Our results
may have been influenced by the fact that the
research programme implied a higher degree of
academic training. Therefore, some of the influ-
ences ascribed to the boundary crossing between
care and science (e.g. increased reflection) may be
attributable in part to academic development in
general. Comparative research with other groups
(e.g. physician-scientists and long-established
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clinician-researchers) is required to support gener-
alised conclusions concerning clinician-scientists.

Furthermore, we studied trained clinician-scientists,
regardless of whether or not they currently focus in
their work on the typical combination of research
and care. This provides insight into the motives and
hurdles that arise in the clinician-scientist career
and identity development. In a clinician-scientist
career, these areas of work must be lastingly com-
bined or alternated, but not necessarily in equal
measure all of the time.

A third limitation is the single time-point of our
study. Longitudinal studies are warranted to study
the development of and influences on identity for-
mation in clinician-scientists. Regardless of these
limitations, however, it seems plausible that our core
finding, the duality of professional identities with
the broker role representing the clinician-scientist
identity, is valid for all clinician-scientists regardless
of clinical specialty or career stage. Boundary cross-
ing is a mechanism that is likely to govern the
potential valuable contributions that all clinician-
scientists make to the future of care, although the
details may differ.

CONCLUSIONS

Clinician-scientists consider themselves as both clini-
cians and scientists. They experience these profes-
sional identities as separate positions, dependent on
setting and role. However, the two roles influence
one another, and the unique professional identity
of the clinician-scientist emerges in the meta-iden-
tity of the broker who connects science and care.
To facilitate the connection of these two contexts,
the development of boundary-crossing competencies
within clinician-scientist programmes merits explicit
attention. Furthermore, the broker position should
garner reflection to stimulate the professional iden-
tity formation of clinician-scientists.
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