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ABSTRACT

Health, disease, overdiagnosis and defensive medicine are
interrelated complex concepts that lack formal definitions and a
uniform holistic perspective. Functional definitions of these concepts
are context-specific and differ in relation to clinical practice,
research, medical science and health insurance. In the context of
clinical practice that is the focus of this review, having no clear
working definitions of health, disease, overdiagnosis and defensive
medicine is essential for distinguishing people who need medical
intervention from those who do not, for formulating accurate
diagnosis and treatment options, and for improving professional
communication between clinicians and between clinicians and their
patients.

The purpose of this narrative review is to promote the understanding
of the concepts of health, disease, overdiagnosis, defensive medicine
and their interrelation in the context of clinical practice, with the view
of enhancing the quality of healthcare services.

Keywords: over-testing, diagnosis, overdiagnosis, disease, pseudo-
disease, health, disease mongering, defensive medicine, bio-
function, normality, naturalism, normativism
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Introduction

The quality of healthcare services is determined by
the benefits of treatment outcomes, by adherence
to patient safety principles, and by the patient’s
experiential value of the healthcare service.!
Diagnostic errors, excessive diagnostic tests and
specialist referrals, and overscreening and
overdiagnosis are unwarranted clinical practice
eventualities that negatively impact the quality of
healthcare services and the patient’s wellbeing.2 3
As cognitive, emotional, educational, social, cultural
and environmental factors influence the way that
health-related values, needs and experiences are
perceived by individuals, it is essential that these
patient-specific health perspectives be considered
when clinical decisions are formulated.4

Defining ‘health’ and ‘disease’ is complex and
context specific, and thus the definition varies
according to the practical function of the context
(i.e. clinical practice, medical science, health
insurance).’ In the context of clinical practice, having
a clear functional definition of health and disease is
important for distinguishing people who need
medical attention from those who do not; for
formulating an accurate diagnosis and an
appropriate treatment plan and for preventing
overdiagnosis and overtreatment;¢ and for serving
as a safeguard against disease mongering and
against the current trend of medicalizing non-
pathological everyday life experiences and human
difficulties and conditions.¢-8

There are different concepts of health and disease
in the context of clinical practice. In this article, we
refer to health as a dynamic, complex adaptive
state, characterised by physical and mental
functionality and a sense of wellbeing, that enables
self-fulfilment, self-realization and effective self-
management of everyday tasks, demands and
stressors;% ¢ 912 and to disease as biological
abnormalities that are associated with functional
impairment and have a significant probability of
causing notable harm.'".'3  The conceptual
framework and operative definition of health
should address the effectivity of one’s resilience,
coping and adaptive capacities in relation to
maintaining and restoring homeostasis and a sense
of wellbeing.'2 Both health and disease cannot be
dichotomised into ‘all-or-nothing’ binary opposites,
but are rather a relative, dynamic state of
wellbeing.®

Overdiagnosis refers to clinical cases in which
insignificant bio-functional abnormalities have been
detected, but the probability of these abnormalities
to cause harm is minimal;'3and to diseases with mild
signs and symptoms that have been correctly
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diagnosed for what they are according to current
standard criteria (guidelines) but nevertheless will
not progress to cause harm even in the absence of
treatment. Moreover, in cases of overdiagnosis,
appropriate tfreatment not only has a low likelihood
to clinically benefit the patient, but may
paradoxically cause harm.4-17

Disease mongering refers to the practice of
widening diagnostic thresholds and criteria of
existing diseases, of framing risk factors as
diseases, of regarding functionally insignificant
biological abnormalities as pathologies that require
interventions, and setting up new categories of
illnesses, risk factors and ‘pseudo-diseases’. This
process is driven by many parties including
pharmaceutical industries, manufacturers of medical
equipment and public and private interest groups,
with the aim of promoting unwarranted diagnosis
(overdiagnosis) and treatment (overtreatment); and
it is managed by lobbying, marketing, and creating
favourable public opinion, with the purpose of
generating economical profit and/or political
influence.”. 18

Owing to the availability of, and accessibility to
digital information technologies, the public is
exposed to the latest information about health-
related issues such as diagnostic screening,
innovative diagnostic research and tests, genetic
data that can improve risk prediction for common
chronic diseases, and to recently developed
therapies.’” Consequently, persons wuse this
information to form their own judgements and
perspectives about health issues, in accordance with
their personal preferences and needs. These
personal judgements and perspectives are
influenced by age and gender, and by
socioeconomical, cultural and environmental factors,
thereby making the concepts of health and disease
a relative, personal, situation-specific phenomenon.
Since perceptions of health concepts and values
greatly differ among people, clinical care must be
personalised as much as possible.4 10

Owing to the increased public awareness and
interest regarding health issues, people often
expect and request a diagnosis for signs and
symptoms they experience even if those are
functionally insignificant. This, together with the use
of increasing sensitive diagnostic testing techniques
that can detect clinically inconsequential minute
biochemical abnormalities, may initiate a diagnostic
process that may lead to overdiagnosis and
overtreatment.8 20

The purpose of this article is to shed light on some
aspects of the complex concepts of overdiagnosis,
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health and disease with the view to promote
consensus building about binding defining criteria
for overdiagnosis which in turn may facilitate
formulation of strategies to reduce the burden of
this phenomenon. The information for this article was
obtained from searches of MEDLINE and Pubmed
using the search terms overdiagnosis, overtesting,
health, disease, defensive medicine, clinical
uncertainty, naturalism and normativism; and of
references from relevant articles that were deemed
pertinent. English language academic papers, but
not those published in a language other than
English, were scrutinised for the writing of this
narrative review.

Overtesting

Overtesting refers to ordering non-recommended
screening tests in asymptomatic people who are not
at increased risk, or to utilization of tests that are
not indicated for diagnosing patients with specific
signs or symptoms.2! Such tests are not likely to
contribute useful information for the clinical
decision-making process and for improving
treatment outcome, but have the capacity to detect
clinically insignificant bio-functional abnormalities
that prompt futile interventions.?!

PATIENT-REALATED
FACTORS:
- Need for reassurance

- Fashionable health
activism

INCREASED DIAGNOSTIC
CAPACITIES AND
CAPABILITIES

OVERTESTING

EXPANSION OF
DIAGNOSTIC
THRESHOLDS AND
DISEASE DEFINITION
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Cancer screening tests are employed with the
purpose to identify biologically aggressive cancers
at an early stage of disease when curative
interventions are most effective. However, screening
tests also detect indolent clinically inconsequential
cancers that would not cause death or harm during
the patient’s lifetime (cases of overdiagnosis). The
estimates of cancer overdiagnosis varies widely
between different types of cancer; and between
different studies of the same cancer type, in
accordance with the population studied, diagnostic
criteria and sample size.22. 23 However, it appears
that cancer screening for prostate (PSA testing),
lung (low dose CT) and breast (mammography) are
most frequently associated with overdiagnosis.22 24

Overtesting and consequent overdiagnosis are
driven by practicing defensive medicine, by lack of
knowledge or confidence on the part of the
clinician, by financial incentive and profit and by
one’s motivation to detect diseases early in their
natural course at a subclinical stage.?! Defensive
medicine refers to the clinical practice of ordering
diagnostic tests, specialist referrals, consultations
and procedures of questionable value that are not
medically indicated owing to fear of, and to
safeguard from malpractice liability claims (Figure
1).25

MEDICALIZATION

DISEASE MONGERING

DEFENSIVE MEDICINE

CLINICIAN-RELATED
FACTORS:

- Incompetence

-Uncertainty intolerance

- Overcautious,
overcareful

Figure 1: Drivers of Overdiagnosis. Overdiagnosis is a complex concept and in the context of clinical
practice it is driven by a collection of agents that may operate in collaboration to promote overdiagnosis.8
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Not infrequently overtesting is associated with false
positive test results, with a low yield of beneficial
data, with unwarranted anxiety experienced by the
patient,8 21.26,27 and with nacebo effects driven by
negative expectation generated by the overtesting
and overdiagnosis.’# Furthermore, overtesting with
its consequent ineffective overdiagnosis generates
unnecessary clinical follow-up appointments and
additional tests which expose the patient to
significant financial costs; and the clinician to futile
work overload.2¢

Thus, before ordering a diagnostic test, the clinician
should assess the possible harmful and beneficial
effects that the given diagnostic test may lead to.
This together with the patient’s relevant value-
judgements will influence the clinical decision
whether or not to order a specific test. In the event
of a bio-functional abnormality been detected, it
has to be carefully evaluated in relation to its
potential to cause significant harm. This information
is important for the formulation of an accurate
diagnosis and prevention of overdiagnosis.2¢

Overdiagnosis

A diagnosis is a label that distinctively characterises
a particular disease in terms of aetiology, risk
factors, pathogenesis, treatment and prognosis; and
is based on information gathered from the patient’s
physical examination, health history and diagnostic
test results.’7. 282 On the other hand, overdiagnosis
may be viewed as the act of labelling (diagnosing)
a bio-functional abnormality that does not cause
harm as a disease;2? and also refers to a correct
diagnosis formulated on well-established diagnostic
criteria, but that nevertheless does not generate
health benefits, and may even cause harm.4

Diagnostic methods using medical imaging, genetic
tests, pathology tests and other medical laboratory
tests are critical for detecting disease-related
determinants and for formulating a diagnosis. In
turn, an accurate diagnosis enables clinicians to
compose d freatment plan and to estimate
treatment outcomes. Although newly developed
innovative technologies make clinical diagnosis
more effective and predictive, this increase in
diagnostic  capacities and  capabilities s
accompanied by detection of minor anatomical,
biochemical, physiological and genomic
abnormalities, some of which are clinically
insignificant.6 16

Confounding risk factors and precursors of diseases
with the disease itself, and ill-defined boundaries
between bio-functional abnormalities that constitute
disease and those that do not, are important
circumstances that contribute to overdiagnosis.!3: 26
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With regard to risk factors of a given disease, the
clinician should be cognisant of the differences
between relative risks and absolute risks, and
between population (epidemiological) risk and the
risk of individuals within those populations; and of
the inability to estimate with confidence the
individual risk based on the evident population
risk.2¢, 30, 31 Having a good understanding about
these issues may reduce the frequency of the
overdiagnosis.

Thus, overdiagnosis can be viewed as a complex
concept that lacks a formal definition and an
accepted holistic view;'4 29 32 and is inherent to
certain screening and diagnostic processes
employed in some clinical disciplines.20 Owing to the
absence of defining threshold diagnostic criteria
for, and of a unifying definition of ‘overdiagnosis’,
the epidemiological data about the overdiagnosis
phenomenon are scarce.3

Defining Health and Disease

‘Health’ and ‘disease’ are usually defined based on
either naturalistic or normative theories, or by a
hybrid naturalistic-normative approach.4 33 The
naturalistic approach is free of subjective value-
judgements and is based on objective, statistically
normal, bio-functional values, and is driven by
scientific data. According to the naturalistic
biostatistical theory, health reflects a biological
state of statistically normal functional activity, while
disease is a state of biological statistically
abnormal functional activity. In this context, the
statistical measurements are evaluated relative to
an established reference class.34

In contrast, the normative approach is based on
subjective value-judgements about one’s physical,
mental and social functionality and wellbeing, with
health viewed as a valuable or desirable state, and
disease as a disvalued state that should be
avoided, regardless whether or not the state is
characterised by true psycho/bio-dysfunctionality.
The hybrid approach deems disease as a disvalued
and undesirable bio-dysfunctional harmful state,
thus combining concepts from both the naturalistic
and normative theories.!. 33

In healthcare related disciplines, a reference range
is a set of values that are considered statistically
normal in healthy people, and indicative of
functional biological activity; and values outside this
specific reference range are considered statistically
abnormal.35 Reference values and best available
evidence-based information  obtained  from
randomised and meta-analytical studies are
essential to the diagnostic process, and thereby
improve clinical care for average, randomised
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patients, but nevertheless may not be beneficial for
patients who do not fit the characteristics of the
‘average’ patient. This is because ‘generalized best’
scientific knowledge does not include important
information about patient-specific characteristics,
including co-morbidities, risk factors, clinical and
biopathological data, response to prior treatment,
compliance, psychological status, social support or
lifestyle.3¢: 37 Thus, for a particular patient, values
outside the reference range do not necessarily
indicate a biologically significant dysfunction, or a
disease that requires intervention.

Although the naturalistic theory defines disease
based on objective biological and bio-functional
criteria, the boundaries between bio-functional
normality, insignificant bio-functional abnormality,
and significant meaningful bio-functional
abnormalities that drive the pathogenesis of
particular diseases are not well defined. This
together with the fact that there are no definitive
diagnostic thresholds for many diseases may
explain  the not uncommon occurrence of
overdiagnosis.34

Furthermore, as the clinical and pathological
features of specific diseases are not unique and
generally do not show distinct boundaries, clinical
reasoning, judgement and expertise are required
to determine the definite diagnostic threshold of a
particular disease. Since this clinician-specific
cognitive diagnostic process is subjective, it is prone

Patient-specific factors

Limited access to care

Compromised communication skills & coherence
Poor compliance

Inadequate interpretation of test results and
second opinions

Uncertainty in relation to final diagnosis, nature
of treatment and prognosis

to cognitive biases and this may lead fto
overdiagnosis.37: 38

The naturalistic concept of health and disease raises
the question whether or not biological abnormalities
that induce only mild functional impairment, do not
cause harm and do not interfere with the patients
experience of wellbeing should be considered as
diseases that require interventions, or should be
regarded as unwarranted overdiagnosis.

In relation to the normative concept, health and
disease should be viewed as a complex, personal,
experiential situation-specific phenomenon that is
influenced by social, cultural and environmental
factors?'© and is determined by conceptual
abstractions such as harm, suffering, desirability /
undesirability and value/disvalue.3”

Defensive Medicine

All patients will experience at least one diagnostic
error (either inappropriately delayed, wrong or
missed) during their lifetime. Some of these
diagnostic errors bear harmful health consequences
and are a common source of malpractice claims.2 In
clinical practice settings, diagnostic errors are
unavoidable because of the complexity of the
diagnostic process which is associated with many
inherent elements of uncertainty and with common
cognitive biases affecting the clinician’s reasoning,
judgement and decision-making (Figure 2).3¢

Disease-specific factors

Atypical clinical manifestations

Variability in image presentation and laboratory
test re:

Imprecision of test report, terminology and
results

Inadequacy of history and physical examination

OVERTESTING

AND

OVERDIAGNOSIS

Clinician-specific factors

Predisposition to cognitive and affective bi
Poor observational and communication
Clinical reas abilities

Low-level expe

Poor health, fatigue, stress, burnout

Lack of feedback and compromised
metacognitive skills

Factors related to clinical practice
settings

Poor working conditions, insufficient financial
resources, work overload, time concerns
Absence of electronic health records and digital
decision support tems

Faulty communication and teamwork
Ineffective follow-up procedures

Figure2: Some factors influencing overdiagnosis and overtesting.

The diagnostic process is complex and is characterised by dynamic adaptive interactions between clinical
settings-, clinician-, patient- and disease-specific factors in the background on inherent uncertainty. This
complexity is difficult to control and consequently predisposes to overtesting and overdiagnosis. Adapted

from Croskerry 2018 {4¢}
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The process of clinical practice decision-making is
characterised by multiple complex issues that are
difficult to resolve, including control of confounding
factors, distinction between effects of direct and
indirect factors influencing clinical decision-making,
the efficacy with which experimental and non-
experimental relevant data are integrated by the
clinician and the subjective estimation of treatment
outcomes and long-term prognosis.3?

Other factors that may complicate the process of
clinical decision-making and may lead to
overdiagnosis include the equivocal and dynamic
nature of the patient’'s health problem, the
complexity of the healthcare science and the
clinician’s competency and susceptibility to cognitive
biases (Figure 2).36. 40 All these contribute to the
inherent uncertainty of everyday clinical practice,
and dictates the need for utilizing diagnostic tests
and specialist referrals. Clinical practice elements
of uncertainty are the leading cause of diagnostic
errors, overdiagnosis and overtreatment, and these
may negatively impact the quality of healthcare
services, and the patient’s physical and mental
wellbeing; and typically raise the cost of healthcare
services.40

As a result of the clinician’s fear of committing
diagnostic errors and facing their potential adverse
legal consequences, and of failing to satisfy the
patient’'s need for reassurance, some clinicians
occasionally order excessive diagnostic tests and
specialist referrals. These are unwarranted because
more often than not, they do not provide any useful
information to improve the clinician’s judgement and
decision-making processes and to benefit clinical
treatment outcomes.2 26

Moreover, triggering of additional questionable
diagnostic tests and specialist referrals often results
in identification of incidental irrelevant minute bio-
functional abnormalities. These clinically
insignificant findings may initiate overdiagnosis and
overtreatment that sometimes are more harmful
than beneficial.2 20. 26 Thys, defensive clinical
practice using unwarranted excessive diagnostic
testing and specialist referrals with the view of
reducing the risk of diagnostic errors, malpractice
litigation and patient dissatisfaction are leading

drivers of overdiagnosis and overtreatment (Figure
1).0517
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THE WAY FORWARD

As there are no universally accepted binding
criteria for overdiagnosis, and as the criteria used
are variable and often vague and clinically
problematic to apply, it is difficult with any
accuracy or consistency to evaluate and measure
the frequency of occurrence of overdiagnosis, and
subsequently to determine the epidemiological
features of this phenomenon. As overdiagnosis has
a negative impact on the quality of healthcare
services, on a patients physical and mental
wellbeing and on financial resources of healthcare
systems, it may be prudent to recognise the
overdiagnosis phenomenon as a distinct healthcare
problem. This may promote consensus building in
relation to binding defining criteria for
overdiagnosis which in turn may facilitate
documentation and accumulation of evidence-
based epidemiological data, and may enable
public health professionals to formulate strategies
to reduce this health burden.3. 32

Effective integration of bioinformatics and of
clinical data and information into clinically relevant
knowledge and effective use of electronic
medical /health records and digital decision support
systems may have the capacity to enhance accurate
clinical decision-making;4' and to provide
important, beneficial knowledge that is directly
applicable to patient-specific diagnosis, treatment
options, treatment outcome and prognosis. These
digital tools have the capacity to flag adverse
drug-to-drug interactions, errors in pharmaceutical
dosing and drug allergies, and about alarming
laboratory results;#1-43 and thus may reduce the
frequency of overtesting, overdiagnosis and
diagnostic errors (Figure 3).44

Acquiring and effectively utilizing relevant
knowledge base, clinical skill and adaptive
expertise; optimizing the process of critical thinking
and of clinical reasoning; mitigating relevant
cognitive biases; and improving clinician-patient
communications, and communications among the
diagnostic team members, all have the potential to
improve professional competence and expertise,
and to minimise overtesting, overdiagnosis and
diagnostic errors (Figure 3).42 43, 45-47
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1. Improving

clinician-patient
communication

7. Practicing
| metacognitive and

reflective
techniques

Overdiagnosis

6. Optimizing the
| processes of critical |
| thinking and clinical |
reasoning

5. Recognizing and
managing
uncertainty
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2. Improving
communication
among the
diagnostic team
members

3. Effective use of
electronic health
records and of
digitial decision
support systems

4. Promoting

adaptive expertise |
and professional f

competence

Figure 3: Some measures that may reduce the burden of overdiagnosis. Adapted from Graber et al.,

201842, Graber et al., 202243

Further research is needed to develop tools that can
predict which clinically insignificant bio-functional
abnormality is likely to evolve into disease causing
harm; and with regard to cancer screening, to
identify genetic markers that have the capacity to
distinguish  biologically  aggressive, rapidly
progressing cancers from indolent, slow growing
ones.23

In order to increase the awareness and knowledge
about the complex interactions between health,
disease and overdiagnosis, these issues, both on
academic and practical levels, should be included
in the curricula of undergraduate and postgraduate
healthcare students, and feature at continuous
education courses and relevant healthcare
conferences.!5

Further research is also necessary to determine the
best clinical training and educational methods that
may improve clinical judgement and diagnostic
reasoning; and to determine which are the risk
factors associated with overdiagnosis and what

Medical Research Archives |https:

strategies and interventions are best in reducing the
frequency of overdiagnosis and in managing
clinical uncertainties (Figure 3).

Conclusion

e The concepts of overdiagnosis, health and
disease are  complex, context-specific,
interrelated, and open to interpretation.

e Accepted operational definitions of health,
disease and overdiagnosis need to be
formulated in order to improve professional
communication, to facilitate research and for
developing methods to assess the quality of life
and sense of wellbeing of both patients and
clinicians.

e Before ordering diagnostic tests, the clinician
should estimate the strength of the association
between the variables of interest and the risk
of disease, and should avoid tests related to a
shotgun approach.

e Effective integration by the clinician of
evidence-based clinical practice guidelines, of

esmed.org/MRA /index.php /mra/article /view /4398 7
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his/her own clinical experience, of expert and
second opinions and of patient-specific health-
related values and needs, is essential for
avoiding overdiagnosis.

o Effective use of information technologies and of
electronic clinical and administrative data
bases related to patients can reduce the need
for excessive diagnostic testing and
overscreening, and improve the efficacy of the
clinical decision-making process, thus reducing
the occurrence of overdiagnosis.

Declarations

Authors Contribution

LF designed and conceptualized the article. SF,
RAGK and GF done the literature search. LF, RAGK,
PH, SF and GF done the literature review. All
authors edited the final version of the article. All
authors read and approved the final version of the
article.

Concepts of Health, Disease, Overdiagnosis and Defensive Medicine in Relation to

Clinical Practice

previously reported studies and datasets, which
have been cited.

Competing Interests
The authors declare that there is no conflict of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Ethical Approval

This is a review article. No human or animals were
involved; therefore, no ethical approval was
needed.

Consent For Publication
Not applicable

Data Availibility Acknowledgements
The data supporting this narrative review are from None
Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4398 8



https://esmed.org/MRA/index.php/mra/article/view/4398

Medical
Research
Archives

References

1.

10.

11.

12.

13.

14.

Medical Research Archives |https:

Gartner J-B, Abasse KS, Bergeron F, Landa P,
Lemaire C, Cété A: Definition and
conceptualization of the patient-centered care
pathway, a proposed integrative framework
for consensus: a Concept analysis and
systematic review. BMC health services research
2022, 22(1):1-24.

Schiff GD, Martin SA, Eidelman DH, Volk LA,
Ruan E, Cassel C, Galanter W, Johnson M, Jutel
A, Kroenke K: Ten principles for more
conservative, care-full diagnosis. In., vol. 169:
American College of Physicians; 2018: 643-
645.

Jenniskens K, De Groot JA, Reitsma JB, Moons
KG, Hooft L, Naaktgeboren CA: Overdiagnosis
across medical disciplines: a scoping review.
BMJ open 2017, 7(12):e018448.

Catita M, Aguas A, Morgado P: Normality in
medicine: a critical review. Philosophy, Ethics,
and Humanities in Medicine 2020, 15(1):1-6.
Larson JS: The conceptualization of health.
Medical care research and 1999,
56(2):123-136.

van der Linden R, Schermer M: Health and
disease as practical concepts: exploring
function in context-specific definitions. Medicine,
Health Care and Philosophy 2022, 25(1):131-
140.

Moynihan R: Disease mongering. The politics of
medicine (e-encyclopaedia). In.; 2012.

Lea M, Hofmann BM: Dediagnosing—a novel
framework for making people less ill. European
Journal of Internal Medicine 2022, 95:17-23.
McCartney G, Popham F, McMaster R, Cumbers
A: Defining health and health inequalities.
Public health 2019, 172:22-30.

Svalastog AL, Donev D, Kristoffersen NJ,
Gajovié¢ S: Concepts and definitions of health
and health-related values in the knowledge
landscapes of the digital society. Croatian
medical journal 2017, 58(6):431.

Powell R, Scarffe E: Rethinking “Disease™ a
fresh diagnosis and a new philosophical
treatment. Journal of Medical Ethics 2019,
45(9):579-588.

Huber M, Knottnerus JA, Green L, Van Der Horst
H, Jadad AR, Kromhout D, Leonard B, Lorig K,
Loureiro MI, Van der Meer JW: How should we
define health? Bmj 2011, 343.

Rogers WA, Walker MJ: Précising definitions as
a way to combat overdiagnosis. Journal of
evaluation in clinical practice 2018, 24(5):1019-
1025.

Thombs B, Turner KA, Shrier I: Defining and
evaluating overdiagnosis in mental health: a
meta-research review. Psychotherapy and
psychosomatics 2019, 88(4):193-202.

review

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

Concepts of Health, Disease, Overdiagnosis and Defensive Medicine in Relation to

Clinical Practice

Armstrong N: Overdiagnosis and
overtreatment: a sociological perspective on
tackling a contemporary healthcare issue.
Sociology of Health & Illness 2021, 43(1):58-
64.

Perros F, Koumpos A: Overdiagnosis: The silent
pandemic of the West? Public Health Toxicology
2022, 2(1):1-4.

Gupta P, Gupta M, Koul N: Overdiagnosis and
overtreatment; how to deal with too much
medicine. Journal of Family Medicine and
Primary Care 2020, 9(8):3815.

IUDICISSA  MS, DEL REAL PT: Disease
Mongering (Pseudo-Disease Promotion). 2012.
Nature: POLYGENIC RISK: WHAT'S THE
SCORE? In.: Nature advertorial; 2019.

Singh H, Dickinson JA, Thériault G, Grad R,
Groulx S, Wilson BJ, Szafran O, Bell NR:
Overdiagnosis: causes and consequences in

primary health care. Canadian Family Physician
2018, 64(9):654-659.

. Greenberg J, Green JB: Over-testing: why

more is not better. The American journal of
medicine 2014, 127(5):362-363.

Housten AJ, Lowenstein LM, Hoffman A, Jacobs
LE, Zirari Z, Hoover DS, Stacey D, Pratt G,
Bevers TB, Volk RJ: A review of the presentation
of overdiagnosis in cancer screening patient
decision AIDS. MDM policy & practice 2019,
4(2):2381468319881447.

Srivastava S, Koay EJ, Borowsky AD, De Marzo
AM, Ghosh S, Wagner PD, Kramer BS: Cancer
overdiagnosis: a biological challenge and
clinical dilemma. Nature Reviews Cancer 2019,

19(6):349-358.

Welch HG, Kramer BS, Black WC:
Epidemiologic signatures in cancer. New
England  Journal ~ of = Medicine 2019,

381(14):1378-1386.

Hvidt EA, Lykkegaard J, Pedersen LB, Pedersen
KM, Munck A, Andersen MK: How is defensive
medicine understood and experienced in a
primary care setting? A qualitative focus group
study among Danish general practitioners. BMJ
open 2017,7(12):e019851.

Chiolero A, Paccaud F, Aujesky D, Santschi V,
Rodondi N: How to prevent overdiagnosis. Swiss
medical weekly 2015, 145.

Martin  SA, Podolsky SH, Greene JA:
Overdiagnosis and overtreatment over time.
Diagnosis 2015, 2(2):105-109.

Greenes RA: Reducing diagnostic error with
computer-based clinical decision support. Adv
Health Sci Educ Theory Pract 2009, 14 Suppl
1:83-87.

esmed.org/MRA /index.php /mra/article /view /4398 9



https://esmed.org/MRA/index.php/mra/article/view/4398

Medical
Research
Archives

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Medical Research Archives |https:

Hofmann B: Back to basics: overdiagnosis is
about unwarranted diagnosis. American Journal
of Epidemiology 2019, 188(10):1812-1817.
Chiolero A, Paradis G, Paccaud F: The pseudo-
high-risk prevention strategy. In., vol. 44:
Oxford University Press; 2015: 1469-1473.
Sniderman AD, D'Agostino RB, Sr., Pencina MJ:
The Role of Physicians in the Era of Predictive
Analytics. JAMA 2015, 314(1):25-26.

Carter SM, Rogers W, Heath |, Degeling C,
Doust J, Barratt A: The challenge of
overdiagnosis begins with its definition. Bmj
2015, 350.

Ereshefsky M: Defining ‘health’and ‘disease’.
Studies in History and Philosophy of Science Part
C: Studies in History and Philosophy of Biological
and Biomedical Sciences 2009, 40(3):221-227.
Doust J, Jean Walker M, Rogers WA: Current
dilemmas in defining the boundaries of disease.
Journal of Medicine and Philosophy 2017,
42(4):350-366.

Lerner H, Berzell M: Reference values and the
problem of health as normality: a veterinary
attempt in the light of a one health approach.
Infection Ecology & Epidemiology 2014,
4(1):24270.

Feller L, Lemmer J, Nemutandani MS, Ballyram
R, Khammissa RAG: Judgment and decision-
making in clinical dentistry. Journal of
International Medical Research 2020,
48(11):300060520972877.

Amoretti MC, Lalumera E: Wherein is the
concept of disease normative? From weak
normativity to value-conscious naturalism.
Medicine, Health Care and Philosophy 2022,
25(1):47-60.

Doust J, Vandvik PO, Qaseem A, Mustafa RA,
Horvath AR, Frances A, Al-Ansary L, Bossuyt P,
Ward RL, Kopp I: Guidance for modifying the
definition of diseases: a checklist. JAMA internal
medicine 2017, 177(7):1020-1025.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Concepts of Health, Disease, Overdiagnosis and Defensive Medicine in Relation to

Clinical Practice

Pearl J: Bayesianism and causality, or, why | am
only a half-Bayesian. In: Foundations of
bayesianism. edn.: Springer; 2001: 19-36.
Bhise V, Rajan SS, Sittig DF, Morgan RO,
Chaudhary P, Singh H: Defining and measuring
diagnostic uncertainty in medicine: a systematic
review. Journal of general infernal medicine
2018, 33(1):103-115.

Castaneda C, Nalley K, Mannion C,
Bhattacharyya P, Blake P, Pecora A, Goy A,
Suh KS: Clinical decision support systems for
improving diagnostic accuracy and achieving
precision medicine. Journal of clinical
bioinformatics 2015, 5(1):1-16.

Graber ML, Rencic J, Rusz D, Papa F, Croskerry
P, Zierler B, Harkless G, Giuliano M,
Schoenbaum S, Colford C: Improving diagnosis
by improving education: a policy brief on
education in healthcare professions. Diagnosis
2018, 5(3):107-118.

Graber ML: Reaching 95%: decision support
tools are the surest way to improve diagnosis
now. In., vol. 31: BMJ Publishing Group Ltd;
2022: 415-418.

Graber ML, Holmboe E, Stanley J, Danielson J,
Schoenbaum §, Olson AP: A call to action: next
steps to advance diagnosis education in the
health professions. Diagnosis 2021.

Olson A, Rencic J, Cosby K, Rusz D, Papa F,
Croskerry P, Zierler B, Harkless G, Giuliano MA,
Schoenbaum S: Competencies for improving
diagnosis: an interprofessional framework for
education and training in health care. Diagnosis
2019, 6(4):335-341.

4Croskerry P: Adaptive expertise in medical
decision making. Medical teacher 2018,
40(8):803-808.

Croskerry P: The rational diagnostician and
achieving diagnostic excellence. JAMA 2022,
327(4):317-318.

esmed.org/MRA /index.php /mra/article /view /4398 10



https://esmed.org/MRA/index.php/mra/article/view/4398

