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Background and objective

Uncertainty is often considered a defining
feature of general practice, yet empirical
comparisons across medical specialties
are limited. This study investigates
whether uncertainty is uniquely prevalent
in general practice or a commonality of
clinical work across medical disciplines.

Methods
A bibliometric analysis of 3757 articles

from PubMed (1966-2025) was conducted.

A total of 287 relevant studies were
categorised by specialty and study type
to assess thematic focus and

empirical content.

Results

Publications on uncertainty were
comparable in number between general
practice (n = 87) and non-general practice
specialties (n = 94), with general practice
publications showing a higher proportion
of empirical studies (67% vs 61%).

A recent acceleration in non-general
practice literature suggests growing
interdisciplinary interest.

Discussion

Findings challenge the narrative of general
practice exceptionalism regarding
managing uncertainty, suggesting that
uncertainty is a systemic feature of
medical practice. This has implications for
medical education, professional identity
and cross-specialty collaboration.
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UNCERTAINTY IS WIDELY regarded as a
defining characteristic of general practice,'?
shaping clinical reasoning, influencing
decision-making and contributing to the
development of professional identity.? It is
often portrayed as more present,* more
acutely experienced® and more consequential®
in general practice than in other medical
specialties. This perception has become
deeply embedded in medical education
and professional discourse, to the extent
that management of uncertainty is a core
competency of general practice training.”
Almost one-third of general practitioners
(GPs) report experiencing uncertainty with
greater than 10% of initial diagnoses made
in day-to-day practice.* Discussions around
uncertainty have suffered from a lack of
definitional clarity, likely because of the
complex nature of the phenomenon that
defies a universal definition. Beresford® offers
a framework of uncertainty, describing; the
technical (due to limited data or skill), the
personal (describing patient-side factors
and considerations), and the conceptual
(considering the application of guidelines,
criteria and protocols to real-world clinical
scenarios). Han et al suggest that uncertainty
be thought of as a ‘state’, a subjective cognitive
experience and awareness of one’s lack
of knowledge.®

Uncertainty is considered an inherent
component of general practice because of
early, undifferentiated and varied disease
presentations. Furthermore, there is complex

interaction between providing holistic
longitudinal care within the context of the
social determinants of health and patient and
family agendas, which arguably constitute
a profoundly unique and uncertainty-laden
clinical setting.*° A large proportion of
patient presentations cannot be connected to
a diagnosis, or analysed by pre-determined
diagnostic criteria, even after thorough
history-taking and physical examination.**
There is the perception that an intolerance
of uncertainty does not support a career
in general practice,'? and that established
GPs accept uncertainty as a ‘part of the
system’.!? A recent study challenges this
assertion, showing that medical students’
level of tolerance of uncertainty did not
influence their intended postgraduate choice
of specialty.’®

Though uncertainty is widely accepted
to be experienced in general practice, the
empirical basis for the belief that the type
or extent experienced is unique to general
practice, when compared with other
medical specialties, is limited. Much of the
literature on uncertainty in general practice
is grounded in studies conducted within the
general practice professional community,
intra-referential opinion pieces'*'* and
reflective essays.'* While these contributions
often offer valuable insights grounded in
lived experience, they might also perpetuate
a form of professional ‘exceptionalism’
that fails to draw on comparative evidence
across specialties.
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In this study, we apply bibliometric
methods to examine the scope and
characteristics of published research on
uncertainty in general practice relative to
other medical specialties. By using a proxy
measure in analysing trends in publication
volume, study types and thematic focus,
we aim to assess whether the extant literature,
by total publication frequency, reflects a
professional preoccupation with uncertainty
in general practice, or whether uncertainty
provokes similar levels of interest across
different specialties of medical practice and
education. This study has implications not
only for academic understanding but also
for how uncertainty is taught, managed and
internalised by current and future clinicians.

Methods

Bibliometrics'” involves the statistical analysis
of published literature and its metadata to
identify trends, relationships and patterns

in scholarly communication. In this study

we examine the scope and characteristics

of published literature on uncertainty in
general practice compared with other
medical specialties.

Data source and search strategy

A search was conducted in the PubMed
(Medline) database to identify articles related
to ‘uncertainty’ in medical practice. The
search included all articles indexed from
1966 to the present. The term ‘uncertainty’
was used as the primary keyword, and no
language or publication type restrictions were
applied at the initial stage (Box 1).

Box 1. Search strategy

(‘uncertainty’ OR ‘diagnostic uncertainty’
OR ‘clinical uncertainty’ OR ‘decision-
making uncertainty’ OR ‘medical
uncertainty’)

AND

(‘clinical decision-making’ OR ‘'medical
decision-making’ OR ‘diagnosis’

OR ‘"treatment decisions’ OR ‘patient care’
OR ‘clinical practice’)

AND

(‘general practice’ OR ‘primary care’

OR 'medical specialties’ OR ‘medical
students’ OR ‘healthcare professionals’
OR ‘physicians’ OR ‘medical education’)
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Screening and inclusion criteria
Atotal of 3757 articles were retrieved.
Titles and abstracts were initially screened
for relevance to clinical uncertainty in
medical practice. The term ‘uncertainty’
was broadly applied and included
diagnostic, clinical, decision making and
medical practice variations. Articles were
included if they addressed uncertainty

in a clinical, educational or professional
context. Exclusion criteria included articles

Records identified through database

search (PubMed)
(n = 3757)

!

Records after duplicates removed (n = 1)

(n = 3756)

)

Records screened
(n = 3756)

)

Records included in analysis
(n=287)

v

General practice/Family medicine (n = 87)

Empirical studies (n = 58)

Non-general practice specialty (n = 94)

Empirical studies (n = 57)

Speciality agnostic (n = 48)
Empirical studies (n = 13)

Medical student (n = 24)
Empirical studies (n = 7)

Patient specific (n = 35)
Empirical studies (n =19)

unrelated to uncertainty as experienced

in any of the clinical, educational or
professional context, and those focused
solely on statistical or methodological
uncertainty. A total of 287 articles met the
inclusion criteria (Figure 1). The process
was replicated within the research team to
assess for consistency and reproducibility of
the approach. Differences were resolved via
discussion and consensus before confirming
final outcomes.

Records excluded at title and
—> abstract screen (n = 3469)

Reason: not relevant to uncertainty

Figure 1. Flow diagram of the search process and selection of records for bibliometric analysis.
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Table 1. Total number of records relating to uncertainty by thematic grouping

with proportion of empirical studies

Empirical Empirical studies as
Group No. records studies proportion of total records (%)
General practice/Family 87 58 67
medicine
Non-general practice 94 57 61
medical specialty
Specialty agnostic 48 13 27
Medical student 24 7 29
Patient specific 35 19 54

Categorisation

Relevant articles were categorised into five
thematic groups on the basis of their primary
focus. These were (1) general practice/family
medicine; (2) non-general practice medical
specialties; (3) specialty agnostic (general
medical literature not relating to any specific
medical specialty); (4) medical students;

and (5) patient specific. This categorisation
captures the multifaceted nature of

medical uncertainty by grouping literature
according to the primary context or audience
it addresses. It distinguishes between
uncertainty as experienced in clinical practice
(general practice, non-general practice
specialties), educational settings (medical
students), patient-centred perspectives

and cross-cutting or theoretical discussions
(specialty agnostic). There were instances in
which articles overlapped categories.

The predominant focus of the article was
used to determine a final single category in all
except one instance where the article suitably
fit into two categories. This categorisation
allowed for a nuanced analysis of how
uncertainty manifests and is managed across
different roles and domains in healthcare.
Each article was further classified by study
type: empirical research (quantitative or
qualitative), review articles or opinion pieces.
This allowed for an evaluative bibliometric
approach, assessing the proportion of
empirical evidence within each category.

Data analysis

A summary of the number of publications in
each category and the distribution of study
types is provided. Temporal trends were
described to assess changes in publication
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volume over time. The proportion of
empirical to non-empirical studies was
calculated to evaluate the strength of the
evidence base within each category. This
methodology enabled a comparative analysis
of how uncertainty is represented in the
literature across the different categories.

Results

The proportion of empirical studies
(quantitative or qualitative) varied across
categories (Table 1). The non-general
practice medical specialties with the highest
frequency of articles on uncertainty were
emergency medicine (n = 24), paediatrics
and neonatology (n = 14), genetics (n = 9)
and radiology (n = 6). Categorised by World
Health Organization (WHO) region, most
studies were from the Americas (n=133) and
Europe (n = 130), followed by the Western
Pacific (n = 20), Southeast Asia (n = 2),
Eastern Mediterranean (n=1) and

Africa (n=1).

Temporal trends

Publication trends over time revealed a
sustained output of general practice-specific
articles across the decades (Figure 2).

There is a steady increase in output across
all categories, with an accelerated increase
in publications related to non-general
practice specialties and specialty-agnostic
perspectives from 2020 onwards.

Discussion
This bibliometric analysis provides a novel
lens through which to start to examine the

long-standing belief that uncertainty is
uniquely experienced in general practice.

It provides some insight into the question

of whether general practice is uniquely
characterised by uncertainty or whether

this perception is a product of professional
narrative. While general practice has
maintained a steady output of literature on
uncertainty over time, the recent acceleration
in publications from non-general practice
specialties suggests that uncertainty is
increasingly recognised as a universal feature
of medical practice.

The findings challenge the assumption of
general practice exceptionalism regarding
uncertainty? by showing firstly that the total
volume and empirical preponderance of
uncertainty-related publications in general
practice are comparable to those across
non-general practice medical specialties.
The ratios of GPs to non-GP specialists across
different countries will vary. In Australia
in 2023 there were 33,480 GPs compared
with 44,312 non-GP specialists.'® In 2007,
GPs in Australia published at a rate of
three publications per 1000 GPs per year,
compared with 159.5 publications per 1000
physicians and 67.8 publications per 1000
surgeons in the same period.* Our findings
suggest that, proportionally, the corpus of
literature produced by the general practice
discipline regarding uncertainty is greater in
number, per publishing practitioner, than in
other medical specialties.

We note, though, that the evidence we
cite to illustrate the ratio of GPs to non-GP
specialists, and their relative publishing
outputs, is of Australian data and such
ratios will vary widely across countries
because of differences in healthcare systems
and workforce definitions. Direct global
comparisons are limited by the absence of
consistent international data. However,
trends from individual countries provide
useful context: in the US, family physicians
form a small, distinct segment of the
workforce,?° while in the UK, GPs comprise
43% of the specialist workforce and 21%
of'the total medical workforce.?! As such,
the Australian data (with its large disparity
in publishing rates) should be viewed as
illustrative rather than definitive, offering
insight into publication patterns while
acknowledging the limitations of generalising
across diverse international contexts.
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Frequency of articles on 'uncertainty' by study group and year
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Figure 2. Frequency of articles on ‘uncertainty’ by study group and year.

Despite the comparable volume of
publications between general practice and
non-general practice specialties, literature
from general practice was more consistently
produced over time. The recent growth in
non-general practice literature is an aggregate
of all non-general practice specialties.
Individually, each specialty had a fractional
contribution to this category. This acceleration
in research output on uncertainty from
non-general practice specialties might reflect
a growing recognition of uncertainty as a
broader issue in medical practice.??

While bibliometric analysis provides
useful insights into scholarly attention,
publication frequency is an imperfect proxy
for disciplinary interest or importance.
Trends might reflect factors such as funding
priorities, editorial focus or discipline
publishing norms. For instance, general
practice has a strong tradition of narrative
and reflective writing that might not be
captured in indexed empirical literature.
Conversely, the recent rise in non-general
practice publications might reflect emerging
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recognition of uncertainty in those fields,
rather than a sudden increase in relevance.

The relatively high proportion of empirical
studies in both general practice and
non-general practice categories indicates
that uncertainty is not only a conceptual
concern but also a subject of considerable
investigation across disciplines. This finding
is also reflected among the more general
medical literature (specialty agnostic) and
that which specifically focuses on medical
education and medical students, where
management of uncertainty is considered a
core competency.”?

However, the long-standing influence of
opinion pieces and reflective essays in the
general practice literature on uncertainty
might reflect a professional culture
that values narrative and experiential
knowledge. This aligns with the historical
development of general practice as a
relational and humanistic specialty,*
where uncertainty is often framed as
a defining challenge and a marker of
professional maturity and identity.?52¢

This framing might also contribute to a
form of ‘general practice exceptionalism’,
wherein uncertainty is portrayed as
more intense or consequential in general
practice than elsewhere. This belief has
deep historical roots, emerging alongside
the professionalisation of general practice
and reinforced by influential figures and
foundational texts.?” Over time, it has
become a self-sustaining narrative,
potentially limiting cross-disciplinary
dialogue and comparative research.

Only one study included both GPs
and non-GP specialists.?® The absence
of direct comparative studies between
general practice and other specialties has
allowed this narrative to persist largely
unchallenged. Our findings suggest that
interest in uncertainty from a research
perspective is not exclusive to general practice
but is instead a shared, systemic feature of
clinical work. This reframing has important
implications for how uncertainty is taught,
managed and normalised across the medical
education continuum.
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Strengths and limitations

This study includes its novel application of
bibliometric methods to explore the scope

and nature of literature on clinical uncertainty
across general practice and other medical
specialties. The categorisation system and
comparative analysis provide a structured

lens through which to examine long-standing
professional narratives. Identifying empirical
versus non-empirical studies adds depth to the
evaluation of the evidence base. Limitations
include reliance, in this initial study, on a single
database (PubMed), which might exclude
relevant findings from other disciplines

or regions, and the researcher-derived
necessarily broad categorisation and
screening of articles relating to ‘uncertainty’,
which might introduce bias despite efforts to
ensure reproducibility.

Implications

The findings of this bibliometric analysis
have several important implications for
medical education, professional identity
formation and the broader discourse on
clinical uncertainty.

First, by critically examining the notion
that uncertainty is unique to general practice,
this study invites a more inclusive and
interdisciplinary approach to understanding
and teaching uncertainty. Recognising
uncertainty as a shared feature of medical
practice and health professions can foster
greater collaboration across specialties,
breaking down silos that might have been
reinforced by professional narratives.

Second, reframing uncertainty as a
ubiquitous rather than exceptional experience
might help reduce the psychological burden
on general practice trainees. The perception
that general practice is uniquely fraught
with uncertainty can contribute to anxiety,
self-doubt and deter people from pursuing a
career in the field. By normalising uncertainty
as a universal aspect of clinical work, while
being careful not to trivialise the differing
contexts of individual disciplines, educators
can promote a growth mindset and resilience
among learners.?

Third, the findings underscore the need
for more comparative and cross-specialty
research on uncertainty. While general
practice has led the way in exploring this
topic, the recent increase in publications
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from other non-general practice specialties
suggests a growing recognition of its
relevance across the medical spectrum.
Future research should aim to directly
compare how uncertainty is experienced,
managed and responses to uncertainty
taught in different clinical contexts. It would
examine the types and sources of uncertainty
across disciplines and specialties.

Reframing uncertainty as a shared
feature of clinical work across specialties
invites a more inclusive and collaborative
approach to medical education and
practice. It shifts the focus from managing
uncertainty as a uniquely general practice
challenge to recognising it as a universal
competency, relevant to all clinicians
navigating complex, evolving healthcare
environments. This perspective not only
broadens the scope for interdisciplinary
dialogue but also supports the development
of resilient professional identities across the
medical spectrum.

Finally, these insights have implications
for curriculum design. Medical education
programs, both undergraduate and
postgraduate, could integrate the recognition
and management of uncertainty, not only
in general practice but across all specialties.
This includes developing shared frameworks,
assessment tools and reflective practices that
equip all clinicians to navigate uncertainty
with confidence and competence.

Conclusion
This bibliometric analysis challenges the
prevailing narrative that uncertainty is more
present, more acutely experienced and
more consequential in general practice.
The persistence of the belief in general
practice exceptionalism appears to be rooted
more in historical and professional identity
narratives than in empirical evidence. While
uncertainty might be experienced in a
particularly unique way within the general
practice context, by reframing uncertainty
as a ubiquitous aspect of medical practice,
this study encourages a more inclusive
and balanced discourse, one that supports
all clinicians in developing the skills and
resilience needed to navigate uncertainty.
Future research should aim to directly
compare experiences of uncertainty across
specialties, using shared frameworks and

validated tools. Collaborative efforts to
understand uncertainty and its effects on
clinical reasoning across the spectrum of
medical specialties will inform educational
strategies that best prepare healthcare
professionals to thrive in the face of
complexity and ambiguity within their chosen
discipline (including general practice).
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