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Abstract

Burnout remains a vexing issue for healthcare workers, educators and policy makers. Continuing high prevalence rates have
focused the need for new and innovative approaches. The deleterious personal and professional consequences of burnout when
it does develop place this focus on primary prevention. Yet despite its benefits, primary prevention initiatives have several
barriers to engagement which impact their effectiveness. In this article, the authors explore potential barriers to engagement
with primary level prevention of burnout amongst physicians-in-training, many of which are rooted in the social and profes-
sional contexts of training. Understanding the motivations of physicians-in-training should be used to guide the development
of initiatives which combine protection against burnout with relevant goal-directed, instrumental outcomes. Three principles
which can guide initiatives combining these features are explored. Promoting curiosity and curiosity-led enquiry combines a
well-established protective attribute with educational and professional benefits. Curiosity-led endeavours can be developed
into areas of special interest and competence, harnessing the protective benefits of self-efficacy and peer acknowledgement.
Finally, special interests and the professional roles to which they lead foster the development of professional social networks
and mentorship relationships. These are protective, particularly for physicians-in-training navigating role and organisational
transitions. Supporting interventions with instrumental outcomes is both beneficial in engaging investment and also sustain-
able across the career-span. Burnout remains a challenging issue, and while programmatic interventions continue to have
a role, the benefits of broader primary preventative approaches should be considered in terms of the potential engagement
and sustainability advantages they confer.
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Introduction

Burnout has been the focus of substantial investigative
effort, the past decade seeing an almost exponential increase
in studies profiling prevalence rates amongst healthcare
workers [1]. This reflects the salience of a syndrome which
concurrently impacts the health of workers, the quality of
their work and the organisations which host them [2]. In an
era of physician workforce shortages which are projected to
increase, [3] burnout has become a matter of parallel per-
sonal, professional and national concern.
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Five decades of enquiry have yielded insights. These
include conceptual definitions, assessment schedules, risk
factors and most broadly success in focusing attention on
the consequences of caring work [4—6]. Yet prevalence rates
remain high [7]. At the point where burnout results in sick
leave, it is likely to be prolonged with a substantial portion
(25-50%) not recovered after 2 to 4 years [8—10]. The rec-
ognition that the development of burnout is a slow process
[4] has highlighted the need to focus on primary prevention
strategies. However, this remains a key gap in the field [6].

Conceptualisations of the developmental pathway to
burnout highlight potential junctures of intervention. The
social cognitive theory of burnout places self-efficacy
and self-confidence at the foot of its development [11, 12]
whereby doubts held by professionals about their compe-
tence may precipitate a ‘self-efficacy crisis’ noted to prel-
ude burnout [13]. Social exchange theory considers the need
for workplace-based acknowledgement of efforts, in whose
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absence the inequity between effort and reward generates
emotional exhaustion [14]. Other frameworks highlight
organisational structures, demand-resource matching and
maladaptive initial responses to overwhelm [15].

Although the most efficacious level of intervention, the
successes of primary prevention initiatives are limited by
engagement rates. This is mediated by factors including
insufficient knowledge of downstream risks, uncertain rel-
evance to the ‘at-risk’ individual and social messaging [16].
To tender a meaningful impact on prevalence rates, the ques-
tion must broaden from the efficacy of primary prevention
initiatives for burnout to their effectiveness, a concept which
combines efficacy with tolerability and engagement under
real-world conditions [17]. This paper examines barriers
to engagement in primary prevention initiatives for burnout
amongst physicians-in-training. It proposes solutions rel-
evant to training and across the career-span.

Physicians-in-Training: Where Primary
Prevention Begins

Selecting a target population is a key component of a pri-
mary prevention strategy. Care must be taken, as strategies
overly fitted to certain populations can narrow their reach,
sometimes termed the prevention paradox [18]. Physicians-
in-training, which include medical students and residents,
are an important group because they are not just a sub-pop-
ulation of the group at risk, but an obligatory stage through
which all physicians must transit. Training is the earliest
point at which individuals are inducted into the physician
cohort, assuming its attendant elevated burnout risk. This
must be where primary prevention begins.

Medical students enter undergraduate training with equal
or lower rates of burnout than demographically matched
peers [19] but as training progresses their markers of men-
tal health diverge and deteriorate [20]. Stress, anxiety and
burnout are higher amongst medical students compared to
peers [21] with a consequent burnout prevalence of 44.2%,
or almost half of all medical students [22]. Many elements
of the learning environment correlate with burnout sever-
ity, including clerkship organisation, [23] inadequate train-
ing experiences [24] and stressful rotations [25]. Clinical
training takes place during a life stage of personal upheaval,
where training may mandate relocations away from estab-
lished social support structures [26] limiting the ability of
students and trainees to engage native support systems [27].

Yet the stress inherent with medical training is a complex
issue which belies simple environmental redesign. At least
a component of this stress is mediated by the need to con-
stantly engage in new and unfamiliar environments which
spurs professional growth. Studies exploring the association
of motivation and learning with stress produce a familiar

@ Springer

curvilinear relationship, often rendered as the Yerkes-Dod-
son law [28]. A core role of educators is to support trainees
to move beyond their comfort zone into a zone of proximal
development, by definition a zone of discomfort [29]. There
is a need to maintain performance standards and deliver min-
imum skillsets, delivering on the obligation which training
organisations have to stakeholders beyond students including
regulators and broader society [30]. An appropriate response
to student burnout has challenged medical educators, where
the need to balance professional development with wellbeing
has led to difficulties distinguishing necessary from unneces-
sary discomfort [31].

Engagement with Primary Prevention: The
Need to Consider Motivation

As a syndrome predominantly affecting healthcare workers
[32] and with many similarities to mental illness [33], it is
perhaps unsurprising that most evaluated prevention initia-
tives are programmatic in nature, predominantly modelled
on psychotherapeutic approaches [1]. Such programmes
include mindfulness, psychoeducation, exercise, and cog-
nitive behavioural therapy-based interventions [34]. While
organisationally focused preventative strategies are effica-
cious, they are rare and most commonly involve simple
reductions in workload or schedule changes, which due
to the financial and organisational implications limit their
widespread adoption [35]. Sustainable strategies with a
long-term focus are required.

Engagement in such a putative intervention is predicated
on the recruitment of interest from physicians-in-training,
who will implicitly evaluate its perceived relevance to them.
When prevention programmes have been introduced, uptake
can be low and attrition high, prompting the response that
such programmes should be compulsory [36]. Students have
described the time commitments of such programmes as an
added stressor, which can result in protest [37]. When stu-
dents identify their own preference for self-care activities,
programmatic activities rate low [37].

Medical students are not primarily motivated to prevent
burnout. Their entry into clinical training is driven by a com-
plex array of motivations, including competitiveness, pres-
tige and the building of personal social capital, in addition
to prosocial drives [38]. Training programmes serve not only
as a means of knowledge accumulation but also as a pro-
cess of professional socialisation [39]. The separation from
pre-existing identities and support systems renders trainees
susceptible to adopting the values of their new environment,
[40] often transmitted covertly through the ‘hidden curricu-
lum’[41]. This can have a powerful inhibitory effect on help-
seeking [42] and may challenge attempts to place program-
matic burnout interventions within educational programmes.
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Motivation to engage in prevention can also be antago-
nised by competing priorities such as external pressures and
students’ own high standards for success [43]. Medical stu-
dents have reflected the challenge of balancing investment in
their wellness with intrinsically and extrinsically motivated
demands and emphasise the need to consider the feasibility
of proposed interventions [44].

This is the challenge which any primary prevention inter-
vention must navigate—the investment of time and effort
such programmes require may only be made by individuals
once they begin to experience burnout. This is especially
true for a group like physicians-in-training, already con-
scious of time constraints. Yet the challenge generated by
these priorities could also be viewed as a strength—physi-
cians-in-training are already a highly motivated group. Med-
ical training is a long and difficult endeavour which involves
consistently deploying deliberate behaviour to achieve a
goal. Such behaviour has been termed instrumental behav-
iour, from the behaviourist tradition which explores how and
why repeated actions are deployed to achieve a desired goal
[45]. We should consider the potential within such behav-
iours. Goal-directed, instrumental behaviour resulting from
the anticipated achievement future goals, or instrumental
outcomes, is a potent source of motivation [46]. If we are to
consider prevention strategies for burnout against the bench-
mark of effectiveness, we must align them with the existing
motivations of physicians-in-training. By framing protective
interventions in terms of their potential to achieve future
goals, rather than merely avoiding future adversity, engage-
ment could be significantly improved.

Primary Prevention Strategies
with Instrumental Outcomes

Promoting Attributes: Curiosity

Scaling the learning curve of clinical training in the ambigu-
ous and context-rich environment of medicine requires moti-
vation and curiosity. Curiosity, a core component of intrinsic
motivation [47], drives the acquisition of new knowledge
and motivates exploratory behaviour [48]. While relatively
underexplored in the medical education literature, curiosity
has been a subject of interest in organisational psychology
literature for decades [48]. Curiosity is disproportionately
represented among professionals who rely on innovative
thinking [49] as it fosters engagement with complex and
ambiguous topics and has been central to several scientific
breakthroughs [50]. Given its generative effects, several mul-
tinational corporate firms have defined as one of their key
values [51].

The application of curiosity to burnout prevention
is that it both drives the acquisition of new knowledge
and also fosters resilience by enhancing an individual’s
ability to cope with uncertainty. Curiosity is stimulated
in complex and ambiguous professional and educational
environments [52]. Intolerance of ambiguity is centrally
implicated in the development of burnout in both learners
[53] and healthcare professionals [54]. Curiosity enhances
the ability to navigate uncertainty facilitating mastery and
increasing one’s sense of competence [55]. It can be acti-
vated in response to unresolved work problems, where
motivated exploration leads to mastery and an increase in
one’s sense of competence [56].

Curiosity’s protective effect has been investigated out-
side of healthcare settings. The stress generated by novel
situations is buffered by curiosity, increasing resilience
[57]. It is a dynamic coping response which has a moder-
ating effect in high-demand workplaces. This was demon-
strated during the COVID-19 pandemic, where the burnout
risk conferred by work intensification was moderated by
curiosity [58]. The protective effect of curiosity in this
context may be mediated by the effect it exerts in high-
demand, high-stress contexts, whereby active coping is
engaged by increasing sources of stimulation and rein-
forcement, while decreasing stressors [59].

Despite its potential benefits, curiosity has until
recently been largely overlooked in clinical burnout
research, despite calls for this application [60]. Educa-
tional application of curiosity within medical education
settings have been explored. Supporting curiosity in these
settings increases active engagement with a view to pre-
paring students for the context-rich, ambiguous world of
clinical medicine [61]. Yet we should not assume that
engagement in medical education will passively generate
curiosity. A study profiling curiosity in medical students
found it unchanged across a 4-year undergraduate pro-
gramme [62]. Curiosity needs to be supported actively.
Interventions to enhance curiosity are effective, across
a variety of intervention principles, enhancing life sat-
isfaction, work engagement and academic performance
[63]. Social environments also have a role, with social
cues influencing individuals’ curiosity about scientific
questions [64]. These provide the principles for medical
educators to develop curricula to enhance curiosity. As
a first step, incorporating direct measures of curiosity in
the evaluation of training programmes would guide the
implementation of new initiatives [65].

Promoting curiosity early both fosters intellectual
growth and equips physicians-in-training with a vital cop-
ing mechanism to thrive in challenging environments and
mitigate the risk of burnout, combining resilience with a
valued instrumental outcome.
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Promoting Roles: Special Interests and Areas
of Competence

Beyond the intrinsically protective effect of curiosity-led
professional exploration, the result, developing an area of
particular expertise and competence also confers protec-
tion against burnout. Feelings of professional self-efficacy
are strongly protective against burnout [66]. Workplace
demands may be interpreted as either potential opportuni-
ties for professional growth, or hinderances, and self-efficacy
moderates this relationship [67]. This perception triggers
differential coping responses with demands which are per-
ceived positively being associated with improved perfor-
mance, motivation, job satisfaction and attitudes toward
work, and demands which are perceived negatively being
associated with job searching and turnover intention [68].

For physicians-in-training, cultivating special skills which
garner peer and organisational recognition fosters social
acknowledgement and appreciation, leading to higher pro-
fessional fulfilment and lower burnout rates [69]. The culti-
vation of special interests is an ideal mechanism to develop
self-efficacy, leading to professional growth and recognition
[66]. Pursuing non-clinical professional roles, particularly
those which yield career benefits such as peer-reviewed pub-
lications or academic advancement, is inversely correlated
with burnout and emotional exhaustion [70, 71].

There is a need for training organisations to understand
barriers and support engagement in professional special
interests, if this protective benefit is to be realised. Clini-
cal research offers the most well-developed case-study.
Even where medical students are interested in undertak-
ing research, lack of sufficient time, access to mentorship
and institutional recognition and incentives become barri-
ers [72]. These barriers can be addressed, and indeed pro-
grammes to formalise access to erstwhile ad-hoc research
networks are developing [73, 74]. Consistently implement-
ing such programmes and generating equivalent support for
areas of special interest beyond research are important next
steps. Supporting curiosity to develop into areas of special
interest and competence recognises that the achievement of
instrumental outcomes and their pursuit are protective.

Promoting Structures: Professional Social Networks

While avoiding burnout may not be the primary motivation
of physicians-in-training, socially and professionally assimi-
lating into a new professional role is [75]. Special interests
allow physicians-in-training to assume professional roles,
as emerging clinical, educational or management experts,
in turn fostering the development of professional social net-
works. These networks are particularly important during
transitions to new organisations and increasingly senior roles
[76]. Facilitating the establishment of professional social
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networks should be a core focus of burnout interventions
given their well-established protective effects [77, 78].
Previous attempts to leverage this benefit have primar-
ily focused on network building through social activities,
such as choir groups, supportive communities and facilitated
social activities [79, 80]. However, physicians-in-training
often report that educational obligations antagonise their
ability to maintain informal networks, particularly when
they transition to the clinical phase of training [81]. Profes-
sional networks established in the course of pursuing self-
motivated investigation should be considered an important
resource. This is especially true for physicians-in-training
new to organisations. Individuals who engage in self-moti-
vated discovery have been found to ask for more feedback,
request more information when confronted with ambiguous
situations and are more open to receiving information from
others [82]. Consistently acting on these feelings serves to
strengthen social relationships, [56] which enhances a sense
of belonging in work and increased fulfilment [83].
Professional social networks have been explored in rela-
tion to supporting clinical decision-making [84] and learn-
ing [85]. Many training organisations are themselves profes-
sional networks, and yet membership of such organisations
will not passively recruit their protective benefits, the type
and nature of engagement modulates their impact [86]. The
foundational unit of a professional network is a mentorship
relationship, which have demonstrated benefits against burn-
out [87]. Training organisations can support their develop-
ment through structured roles, such as clinical fellowships.
These posts can be configured to achieve a number of instru-
mental outcomes, including developing subspeciality exper-
tise, while in tandem recruiting mentors who can advise,
support and facilitate role transition at a challenging time
[76]. Mentors can both model the benefit of a professional
network and ‘sponsor’ the entry of mentees into broader
professional networks as they progress through training [76].

Sustaining Protective Interventions Across
the Career-Span

Job-Crafting

Burnout is a career-long risk, and so any prevention strat-
egy should be measured across this interval. This is a key
advantage of pursuing preventative interventions with an
instrumental outcome focus. Organisational support of
these initiatives should include providing physicians with
the reasonable autonomy to pursue curiosity-driven endeav-
ours and special interests alongside core clinical roles. The
autonomy for physicians to orientate themselves to the most
meaningful aspects of their role is protective. Self-per-
ceived meaningfulness of work is an important component
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of professional fulfilment [69]. Physicians who spend less
than 20% of their work time on the activity that is the most
meaningful to them have double the rates of burnout [88].
This ‘job crafting’ approach has a mutually beneficial rela-
tionship with work-engagement whereby the gains generated
increase engagement in a positive loop [89]. Workers who
are permitted to job craft do so in a way that enhances their
ability to perform their core role, [90] further incentivising
engagement with the process.

Sabbaticals

A model with an extensive heritage in academia and some
commercial organisations is the sabbatical. Sabbaticals
have been an established practice in academia since the
nineteenth century, originally introduced to allow academ-
ics to concentrate on areas of professional interest, to learn
new techniques and to stimulate intellectual and professional
renewal [91]. In commercial organisations, their purpose is
not only burnout prevention, but also to imbue employees
with increased knowledge and creativity [92]. Although pre-
dating the present-day conceptualisation of burnout, they
implicitly addressed burnout at its root, offering a break
from routine commitments to promote long-term engage-
ment. This distinguishes such interventions from simply
resting which would be unlikely to be either effective or
organisationally sustainable. Sabbaticals are also effective
strategies at managing burnout when it has occurred [93,
94].

While implementing similar practices in healthcare may
need consideration given concerns about staffing and conti-
nuity of care, these barriers are not insurmountable. Mini-
sabbaticals, careful planning, and targeted implementation
can help mitigate these challenges, providing substantial
long-term benefits [95]. Short-term costs should be consid-
ered in the context of the costly financial burden of physician
shortages and job turnover. As a long-term investment, the
cost—benefit analyses of sabbaticals are favourable [96].

Conclusion

Burnout prevention is a major contemporaneous challenge
within healthcare. Research to date has made important
contributions to elucidating the role of stress and job over-
load in the development of burnout. It is crucially impor-
tant that organisational efforts continue to support physi-
cians to maintain balance with life outside of work and
avoid overload within it. However, given that burnout rates
in physicians continue to be high, complementary strate-
gies are required. Stress reduction alone does not equate to
professional success. Individuals who remain in a field but
disengaged may experience little stress but also little sense

of professional fulfilment. While work-overload is harmful,
the lack of meaningful roles and responsibilities is similarly
harmful. Indeed, burnout itself is characterised by the ten-
dency to conserve only ‘essential” activities [4].

This paper proposes both a reconsideration of how pri-
mary prevention for burnout is considered and the bench-
marks against which it is measured. Many of the principles
proposed are the subject of existing academic attention out-
side of burnout, however by reframing their benefit in this
regard support for their implementation and further research
can be recruited.

Further research is needed to explore how educational and
professional development programmes incorporating these
principles perform against benchmarks of efficacy, feasibil-
ity, acceptability and ultimately effectiveness in preventing
burnout. Mediating factors and individual-level differences
will add further to the picture, refining implementation.

Middle life has been conceptualised as being a tension
between generation and stagnation [97] with most physicians
motivated to pursue their field by the former. By consider-
ing the goals and motivations of physicians from the earliest
point in their training, we can provide them with skills and
roles which they engage consistently rather than assuming
they will only be deployed once burnout has set in. Adopting
approaches that emphasise the effectiveness of burnout pre-
vention interventions addresses this issue at a larger scale,
benefiting both physicians and the patients they serve.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40670-024-02276-6.

Funding Open Access funding provided by the IReL. Consortium.

Declarations

Ethical Approval Institutional ethical approval was not required for
this work.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

@ Springer


https://doi.org/10.1007/s40670-024-02276-6
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

1098 Medical Science Educator (2025) 35:1093-1100
References 19. Brazeau CM, Shanafelt T, Durning SJ, Massie FS, Eacker
A, Moutier C, et al. Distress among matriculating medi-
cal students relative to the general population. Acad Med.
1. De Hert S. Burnout in healthcare workers: prevalence, impact and 2014:89(11):1520-5.
preventative strategies. Local Reg Anesth. 2020;13:171-83. 20. Dyrbye L, Shanafelt T. A narrative review on burnout experienced
2. National Academies of Sciences Engineering, and Medi- by medical students and residents. Med Educ. 2016;50(1):132-49.
cine, National Academy of Medicine, Committee on Systems 21. Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of
Approaches to Improve Patient Care by Supporting Clinician depression, anxiety, and other indicators of psychological dis-
Well-Being. Taking action against clinician burnout: a systems tress among U.S. and Canadian medical students. Acad Med.
approach to professional well being. Washington (DC): National 2006;81(4):354-73.
Academies Press (US); 2019. 22. Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B.
3. Zhang X, Lin D, Pforsich H, Lin VW. Physician workforce in the Burnout in medical students before residency: a systematic review
United States of America: forecasting nationwide shortages. Hum and meta-analysis. Eur Psychiatry. 2019;55:36-42.
Resour Health. 2020;18(1):8. 23. Dyrbye LN, Thomas MR, Harper W, Massie FS Jr, Power DV,
4. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Eacker A, et al. The learning environment and medical student
Psychol. 2001;52:397-422. burnout: a multicentre study. Med Educ. 2009;43(3):274-82.
5. Schaufeli WB, Leiter MP, Maslach C. Burnout: 35 years of 24. Attenello FJ, Buchanan IA, Wen T, Donoho DA, McCart-
research and practice. Career Dev Int. 2009;14(3):204-20. ney S, Cen SY, et al. Factors associated with burnout among
6. Demerouti E, Bakker AB, Peeters MCW, Breevaart K. US neurosurgery residents: a nationwide survey. J Neurosurg.
New directions in burnout research. Eur ] Work Organ Psy. 2018;129(5):1349-63.
2021;30(5):686-91. 25. Jenkins TM, Kim J, Hu C, Hickernell JC, Watanaskul S, Yoon
7. Low ZX, Yeo KA, Sharma VK, Leung GK, McIntyre RS, Guer- JD. Stressing the journey: using life stories to study medi-
rero A, et al. Prevalence of burnout in medical and surgical cal student wellbeing. Adv Health Sci Educ Theory Pract.
residents: a meta-analysis. Int J Environ Res Public Health. 2018;23(4):767-82.
2019;16(9):1479. 26. Parikh AB. On the transition to attendinghood. J Cancer Educ.
8. Dalgaard VL, Hviid Andersen J, Pedersen AD, Andersen LP, 2021;36(1):207-9.
Eskildsen A. Cognitive impairments and recovery in patients 27. Koniarek J, Dudek B. Social support as a buffer in the stress-
with work-related stress complaints — four years later. Stress. burnout relationship. Int J Stress Manag. 1996;3(2):99-106.
2021;24(3):294-302. 28. Teigen KH. Yerkes-Dodson: a law for all seasons. Theory Psychol.
9. Eskildsen A, Andersen LP, Pedersen AD, Andersen JH. Cogni- 1994;4(4):525-47.
tive impairments in former patients with work-related stress 29. Kumagai AK. Discomfort, doubt, and the edge of learning. Acad
complaints — one year later. Stress. 2016;19(6):559—66. Med. 2022;97(5):649-54.

10. van Dam A, Keijsers GPJ, Eling PATM, Becker ES. Impaired 30. Lindgren S, Karle H. Social accountability of medical education:
cognitive performance and responsiveness to reward in burnout aspects on global accreditation. Med Teach. 2011;33(8):667-72.
patients: two years later. Work Stress. 2012;26(4):333-46. 31. Rosenbaum L. Being well while doing well - distinguishing nec-

11. Pines AM. Teacher burnout: a psychodynamic existential per- essary from unnecessary discomfort in training. N Engl J Med.
spective. Teach Teach. 2002;8(2):121-40. 2024;390(6):568-72.

12. Cherniss C. Role of Professional Self-Efficacy in the Etiology 32. Shanafelt TD, Boone S, Tan L, Dyrbye LN, Sotile W, Satele D,
and Amelioration of Burnout. In: Schaufeli WB, Maslach C, et al. Burnout and satisfaction with work-life balance among US
Marek T, editors. Professional burnout: recent developments in physicians relative to the general US population. Arch Intern Med.
theory and research. Washington DC: Taylor and Francis. 1993; 2012;172(18):1377-85.
pp. 135-143. 33. Maslach C, Leiter MP. Understanding the burnout experience:

13. Llorens S, Garcia-Renedo M, Salanova M. Burnout como con- recent research and its implications for psychiatry. World Psy-
secuencia de una crisis de eficacia: un estudio longitudinal en chiatry. 2016;15(2):103-11.
profesores de secundaria. Rev Psicol Trab Organizaciones. 34. Madigan DJ, Kim LE, Glandorf HL. Interventions to reduce
2005;21(1-2):55-70. burnout in students: a systematic review and meta-analysis. Eur J

14. Schaufeli WB, Maassen GH, Bakker AB, Sixma HJ. Sta- Psychol Educ. 2023;39(2):931-57.
bility and change in burnout: a 10-year follow-up study 35. Panagioti M, Panagopoulou E, Bower P, Lewith G, Kontopantelis
among primary care physicians. J Occup Organ Psychol. E, Chew-Graham C, et al. Controlled interventions to reduce burn-
2011;84(2):248-67. out in physicians: a systematic review and meta-analysis. JAMA

15. Edd-Valsania S, Laguia A, Moriano JA. Burnout: a review Intern Med. 2017;177(2):195-205.
of theory and measurement. Int J Environ Res Public Health. ~ 36. Waechter R, Stahl G, Rabie S, Colak B, Johnson-Rais D, Landon
2022;19(3):1780. B, et al. Mitigating medical student stress and anxiety: should

16. Moreno-Peral P, Conejo-Cerén S, Fernindez A, Berenguera A, schools mandate participation in wellness intervention programs?
Martinez-Andrés M, Pons-Vigués M, et al. Primary care patients’ Med Teach. 2021;43(8):945-55.
perspectives of barriers and enablers of primary prevention and 37. Ayala EE, Omorodion AM, Nmecha D, Winseman JS, Mason
health promotion-a meta-ethnographic synthesis. PLoS One. HRC. What do medical students do for self-care? A stu-
2015;10(5):¢0125004. dent-centered approach to well-being. Teach Learn Med.

17. Moller HJ. Effectiveness studies: advantages and disadvantages. 2017;29(3):237-46.

Dialogues Clin Neurosci. 2011;13(2):199-207. 38. Olsson C, Kalén S, Ponzer S. Sociological analysis of the medi-

18. Thompson C. Rose’s prevention paradox. J Appl Philos. cal field: using Bourdieu to understand the processes preceding
2018;35(2):242-56. medical doctors’ specialty choice and the influence of perceived

@ Springer



Medical Science Educator (2025) 35:1093-1100

1099

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

status and other forms of symbolic capital on their choices. Adv
Health Sci Educ Theory Pract. 2019;24(3):443-57.
Vaidyanathan B. Professional socialization in medicine. AMA J
Ethics. 2015;17(2):160-6.

Becker HS, Hughes EC, Geer B, Strauss AL. Boys in white: stu-
dent culture in medical school: Transaction publishers; 1961.
Lawrence C, Mhlaba T, Stewart KA, Moletsane R, Gaede B,
Moshabela M. The hidden curricula of medical education: a scop-
ing review. Acad Med. 2018;93(4):648-56.

Dyrbye LN, Eacker A, Durning SJ, Brazeau C, Moutier C, Massie
FS, et al. The impact of stigma and personal experiences on the
help-seeking behaviors of medical students with burnout. Acad
Med. 2015;90(7):961-9.

Kushner RF, Kessler S, McGaghie WC. Using behavior
change plans to improve medical student self-care. Acad Med.
2011;86(7):901-6.

Prendergast M, Cardoso Pinto AM, Harvey C-J, Muir E. Burnout
in early year medical students: experiences, drivers and the per-
ceived value of a reflection-based intervention. BMC Med Educ.
2024;24(1):7.

Clarke RE. Classical conditioning. In: Ramachandran VS, editor.
Encyclopedia of the human brain: Elsevier; 2002.

Fryer LK, Van den Broeck A, Ginns P, Nakao K. Understand-
ing students’ instrumental goals, motivation deficits and achieve-
ment: through the lens of a latent profile analysis. Psychol Belg.
2016;56(3):226-43.

Schiefele U, Krapp A, Winteler A. Interest as a predictor of aca-
demic achievement: a meta-analysis of research. In: Renninger
KA, Hidi S, Krapp A, editors. The role of interest in learning
and development. Lawrence Erlbaum Associates, Inc. 1992; pp.
183-212.

Loewenstein G. The psychology of curioisty: a review and rein-
terpretation. Psychol Bull. 1994;116(1):75-98.

Celik P, Storme M, Davila A, Myszkowski N. Work-related
curiosity positively predicts worker innovation. J] Manag Dev.
2016;35(9):1184-94.

Rosenberg N. Some critical episodes in the progress of medi-
cal innovation: an Anglo-American perspective. Res Policy.
2009;38(2):234-42.

Lievens F, Harrison SH, Mussel P, Litman JA. Killing
the cat? A review of curiosity at work. Acad Manag Ann.
2022;16(1):179-216.

Zuckerman M. Impulsive unsocialized sensation seeking: The
biological foundations of a basic dimension of personality. In:
Bates JE, Wachs TD, editors. Temperament: individual differences
at the interface of biology and behavior. American Psychological
Association. 1994; pp. 219-255.

Xu J, Ba Y. Coping with students’ stress and burnout: learners’
ambiguity of tolerance. Front Psychol. 2022;13:842113.

Tunc T, Kutanis RO. Role conflict, role ambiguity, and burnout
in nurses and physicians at a university hospital in Turkey. Nurs
Health Sci. 2009;11(4):410-6.

Weick KE. Prepare your organization to fight fires. Harv Bus Rev.
1996;74(3):143-8.

Kashdan TB, Goodman FR, Disabato DJ, McKnight PE, Kelso K,
Naughton C. Curiosity has comprehensive benefits in the work-
place: developing and validating a multidimensional workplace
curiosity scale in United States and German employees. Personal
Individ Differ. 2020;155:109717.

Pulakos ED, Arad S, Donovan MA, Plamondon KE. Adaptability
in the workplace: development of a taxonomy of adaptive perfor-
mance. J Appl Psychol. 2000;85(4):612-24.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

Blanco-Donoso LM, Hodzic S, Garrosa E, Carmona-Cobo I,
Kubicek B. Work intensification and its effects on mental health:
the role of workplace curiosity. J Psychol. 2023;157(7):423-50.
Garrosa E, Blanco-Donoso LM, Carmona-Cobo I, Moreno-Jimé-
nez B. How do curiosity, meaning in life, and search for meaning
predict college students’ daily emotional exhaustion and engage-
ment? J Happiness Stud. 2017;18(1):17-40.

Schattner A. An antidote to burnout? Developing broad-spectrum curi-
osity as a prevailing attitude. QJM: An IntJ Med. 2019;114(11):770-2.
Dyche L, Epstein RM. Curiosity and medical education. Med
Educ. 2011;45(7):663-8.

Sternszus R, Saroyan A, Steinert Y. Describing medical student
curiosity across a four year curriculum: an exploratory study. Med
Teach. 2017;39(4):377-82.

Schutte NS, Malouff JM. A meta-analytic investigation of the
impact of curiosity-enhancing interventions. Curr Psychol.
2023;42(24):20374-84.

Dubey R, Mehta H, Lombrozo T. Curiosity is contagious: a
social influence intervention to induce curiosity. Cogn Sci.
2021;45(2):e12937.

Sullivan AM, Krupat E, Dienstag JL, McSparron JI, Pelletier
SR, Fazio SB, et al. The Harvard medical school pathways cur-
riculum: a comprehensive curricular evaluation. Med Teach.
2022;44(11):1268-76.

Cherniss C. Burnout in new professionals: a long-term follow-up
study. J Health Hum Resour Adm. 1989;12:11-24.

Lazarus RS, Folkman S. Stress, appraisal, and coping: Springer
publishing company; 1984.

Ventura M, Salanova M, Llorens S. Professional self-efficacy as
a predictor of burnout and engagement: the role of challenge and
hindrance demands. J Psychol. 2015;149(3-4):277-302.

Lu DW, Lee J, Alvarez A, Sakamoto JT, Bird SB, Sundaram
V, et al. Drivers of professional fulfillment and burnout among
emergency medicine faculty: a national wellness survey by the
society for academic emergency medicine. Acad Emerg Med.
2022;29(8):987-98.

Shanafelt TD, Balch CM, Bechamps GJ, Russell T, Dyrbye L,
Satele D, et al. Burnout and career satisfaction among American
surgeons. Ann Surg. 2009;250(3):463-71.

Lloyd S, Streiner D, Shannon S. Burnout, depression, life and
job satisfaction among Canadian emergency physicians. J] Emerg
Med. 1994;12(4):559-65.

Mokhtari B, Badalzadeh R, Ghaffarifar S. The next generation of
physician-researchers: undergraduate medical students’ and resi-
dents’ attitudes, challenges, and approaches towards addressing
them. BMC Med Educ. 2024;24(1):1313.

Zier K, Wyatt C, Muller D. An innovative portfolio of research
training programs for medical students. Immunol Res.
2012;54(1-3):286-91.

O’Connor Grochowski C, Halperin EC, Buckley EG. A curricular
model for the training of physician scientists: the evolution of
the Duke University School of Medicine curriculum. Acad Med.
2007;82(4):375-82.

Bloom SW. The sociology of medical education: some comments
on the state of a field. Milbank Mem Fund Q. 1965;43(2):143-84.
Naughton S, Clarke M. Post-CSCST fellowships: beyond subspe-
cialization. Ir J Med Sci. 2023;192(4):2023-7.

Sesemann E, Didericksen K, Lamson A, Schoemann AM, Das B.
Healthcare employees’ social networks, burnout, and health. Fam
Syst Health. 2021;39(1):38-54.

Rogers E, Polonijo AN, Carpiano RM. Getting by with a little
help from friends and colleagues: testing how residents’ social

@ Springer



1100

Medical Science Educator (2025) 35:1093-1100

79.

80.

81.

82.

83.

84.

85.

86.

87.

support networks affect loneliness and burnout. Can Fam Physi-
cian. 2016;62(11):e677-83.

Cohen C, Pignata S, Bezak E, Tie M, Childs J. Workplace inter-
ventions to improve well-being and reduce burnout for nurses,
physicians and allied healthcare professionals: a systematic
review. BMJ Open. 2023;13(6):e071203.

Aghaei AM, Sharifi V, Tabatabaece M, Abdi-Masouleh F, Nooraie
RY. A social network intervention to improve connectivity and
burnout among psychiatry residents in an academic institution: a
quasi-experimental study. BMC Med Educ. 2022;22(1):367.
Dunham L, Dekhtyar M, Gruener G, CichoskiKelly E, Deitz J,
Elliott D, et al. Medical student perceptions of the learning envi-
ronment in medical school change as students transition to clini-
cal training in undergraduate medical school. Teach Learn Med.
2017;29(4):383-91.

Harrison SH, Dossinger K. Pliable guidance: a multilevel model
of curiosity, feedback seeking, and feedback giving in creative
work. Acad Manag J. 2017;60(6):2051-72.

Thau S, Aquino K, Poortvliet PM. Self-defeating behaviors in
organizations: the relationship between thwarted belonging and
interpersonal work behaviors. J Appl Psychol. 2007;92(3):840.
Cohen DA, Levy M, Cohen Castel O, Karkabi K. The influence
of a professional physician network on clinical decision making.
Patient Educ Couns. 2013;93(3):496-503.

Levy M, Cohen DA, Arnon S, Levkovich I. The decision-making
and learning roles of a professional social network: the case of a
family physicians’ network. Int ] Med Inform. 2021;153:104515.
Cunningham FC, Ranmuthugala G, Plumb J, Georgiou A, West-
brook JI, Braithwaite J. Health professional networks as a vector
for improving healthcare quality and safety: a systematic review.
BMIJ Qual Saf. 2012;21(3):239.

Cavanaugh K, Cline D, Belfer B, Chang S, Thoman E, Pickard
T, et al. The positive impact of mentoring on burnout: organiza-
tional research and best practices. J Interprofessional Educ Pract.
2022;28:100521.

@ Springer

88.

89.

90.

91.
92.

93.

94.

95.

96.

97.

Shanafelt TD, West CP, Sloan JA, Novotny PJ, Poland GA,
Menaker R, et al. Career fit and burnout among academic faculty.
Arch Intern Med. 2009;169(10):990-5.

Bakker AB, Demerouti E. Job demands-resources theory:
taking stock and looking forward. J Occup Health Psychol.
2017;22(3):273-85.

Jutengren G, Jaldestad E, Dellve L, Eriksson A. The potential
importance of social capital and job crafting for work engagement
and job satisfaction among health-care employees. Int J Environ
Res Public Health. 2020;17(12):4272.

Reuler JB. Sabbatical. JAMA. 1989;261(3):408-10.

Carr AE, Tang TL-P. Sabbaticals and employee motivation: ben-
efits, concerns, and implications. J Educ Bus. 2005;80(3):160-4.
Kang C, Kim M, Lee J. The effects of a month-long sabbatical
program on helping professionals of nonprofit human service
organizations in South Korea: burnout, general health, organiza-
tional commitment, and the sense of well-being. Adm Soc Work.
2010;35(1):20-45.

Davidson OB, Eden D, Westman M, Cohen-Charash Y, Hammer
LB, Kluger AN, et al. Sabbatical leave: who gains and how much?
J Appl Psychol. 2010;95(5):953—-64.

Leung JG, Barreto EF, Nelson S, Hassett LC, Cunningham JL.
The professional sabbatical: a systematic review and considera-
tions for the health-system pharmacist. Res Social Adm Pharm.
2020;16(12):1632—44.

Schaar GL, Swenty CF, Phillips LA, Embree JL, McCool IA,
Shirey MR. Nursing sabbatical in the acute care hospital setting:
a cost-benefit analysis. J Nurs Adm. 2012;42(6):340—-4.

Malone JC, Liu SR, Vaillant GE, Rentz DM, Waldinger RJ.
Midlife Eriksonian psychosocial development: setting the
stage for late-life cognitive and emotional health. Dev Psychol.
2016;52(3):496-508.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	What Should Primary Prevention in Burnout Look Like? Promoting Attributes, Roles and Social Networks with Instrumental Outcomes
	Abstract
	Introduction
	Physicians-in-Training: Where Primary Prevention Begins
	Engagement with Primary Prevention: The Need to Consider Motivation
	Primary Prevention Strategies with Instrumental Outcomes
	Promoting Attributes: Curiosity
	Promoting Roles: Special Interests and Areas of Competence
	Promoting Structures: Professional Social Networks

	Sustaining Protective Interventions Across the Career-Span
	Job-Crafting
	Sabbaticals

	Conclusion
	References


