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Getting personal on overdiagnosis: on defining overdiagnosis from the
perspective of the individual person

Abstract:

How can overdiagnosis be defined, explained, and estimated on an individual level? The answers to
this question are essential for persons to be able to make informed choices and give valid consents for
tests. Traditional conceptions of overdiagnosis tend to depend on counterfactual thinking and
prophetic abilities as you would have to know what would happen in the future if you did not test
now. In order to avoid this, overdiagnosis can be defined as the event of diagnosing a person with a
disease when this does not avoid or reduce manifest disease. To be able to relate this to one’s own
life and deliberation, | argue that we need answers to specific questions such as: if | am tested, and
the test and subsequent test results are positive, but | am not treated, what is the chance that | would
not suffer or experience manifest disease? A definition of overdiagnosis that aims at providing
answers to this question is as follows: prospectively overdiagnosis (of an individual person) is the
estimated chance that a person having a positive test result would not suffer and experience manifest
disease if not treated or followed up in any way. Getting personal on overdiagnosis directs the
attention of overdiagnosis estimates towards what matters in medicine: the experience of individual
persons.



Introduction

In ordinary language overdiagnosis is defined as «the detection of abnormalities that are not
destined to ever bother us»® and is identified to entail a series of ethical challenges.? Despite
substantial efforts and several explicit attempts>® there are still disagreements on how to define

overdiagnosis®*® and how to measure it.**"’

The disagreements with respect to its nature and
extension have implications for how to handle overdiagnosis: some think it is a small problem and

others think it is substantial; some think it is inevitable while other think it is not.

The conceptual debates are running along several lines. For one, there is disagreement whether
overdiagnosis results from biological attributes of the disease, from features of the healthcare
system, or from a broader social setting.’®*"® Secondly, it is disputed what kinds of benefits and harms
to include in definitions of overdiagnosis*® and who gets to decide’. Thirdly, the distinction between

7,12,19
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overdiagnosis and medicalization is conteste and fourthly, there is a debate on whether

overdiagnosis hinges on the expansion of disease®” or on specific diagnostic processes.’>?? Fifthly,

62023 \yhether it is a matter of

there are interesting disputes on what types of overdiagnosis that exist,
things in the world (ontology) or of knowledge (epistemology),”® and what are its causes.® Last but
not least, it is disputed whether overdiagnosis should be defined on the population level,” on the
professional level,** or on the individual level >1%%?

This article does not pretend to solve all these problems. It will rather focus on a small, but very
significant, question: how can overdiagnosis be defined, explained, and estimated on an individual
level? The reason this is a crucial question is because in order for persons invited to take tests to be
able to make informed choices and give valid consents they should know both the potential benefits
and harms of a test, including overdiagnosis. To address this issue, | will refer to some of the
definitions that exist, showing how they depend on counterfactual thinking and prophetic abilities.
Then | will work my way to a definition of overdiagnosis that tries to avoid these challenges. By
investigating questions that individual persons should be provided answers to when being offered a

test | will arrive at an operational definition of overdiagnosis targeted for individual persons.

Overdiagnosis of a person
Although overdiagnosis is frequently defined” and estimated™® on the populational level, some of its
definitions refer to individuals. Zackrisson defines overdiagnosis as “the detection of cases that

would never have come to clinical attention without screening”?

and Welch and colleagues at
Dartmouth College explain that "[o]verdiagnosis occurs when individuals are diagnosed with
conditions that will never cause symptoms or death".* Correspondingly, Etzoni defines overdiagnosis
as the “detection of a disease that in the absence of screening would not have been diagnosed in the
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patient's lifetime.””> and Reich as “disease that would never have become clinically evident, a

pathological finding lacking clinical import, detectable only by special means (screening or
autopsy).”%

Common to all these definitions is that they are based on counterfactual reasoning and presuppose
prophetic ability: they presume that you know what would have happened in the future if you did



something else than what you are doing, i.e., testing and diagnosing (and treating) the person with
respect to a specific disease °. This makes them incomprehensible for persons and difficult to apply
by health professionals when explaining overdiagnosis to persons offered tests.

Defining overdiagnosis

Nonetheless, let us start with a tentative definition: Overdiagnosis (on an individual person level) is
when a person is given a diagnosis (based on one or subsequent tests) but where the person would
not have suffered manifest disease if not tested. Here manifest disease means that my suffering
(illness) can be explained by palpable or verified signs interpreted by professionals (disease), and
accepted by society as sufficient for attributing a sick role (sickness).?” As such, overdiagnosis is an
unnecessary diagnosis (followed by a potentially unnecessary treatment) in terms of avoiding or
reducing a person’s future manifest disease.’ As this definition is in line with traditional definitions of

124262829 3t is counterfactual, i.e., you would have to know what would have happened

overdiagnosis.
if you did not discover what you have discovered, and you would need to be prophetic to know

whether a person will be overdiagnosed or not.°

A more prospective definition could be: Overdiagnosis (of an individual person) is when the person is
given a diagnosis (based on one or subsequent tests) but who will not avoid suffering manifest
disease as a result of the test and subsequent treatment. Some would argue that one problem with
this definition is that it includes persons who are correctly diagnosed with the conditions, but who
despite early detection and treatment would still suffer manifest disease, i.e., where (early) detection
has no effect. There may not be many such cases, but one could argue that the definition is too
inclusive, as it comprises cases that are “correctly diagnosed” but where the ultimate effect of the
early diagnosis is none or poor. This would make the definition of overdiagnosis dependant on
treatment (effects). For some, this is fully acceptable, as they think that non-actionable diagnoses are
futile, and because there are many examples of conditions being given diagnose names and handled
as diseases because they are treatable. However, in a more principled and epistemic perspective it is
fair to argue that if overdiagnosis is about diagnosis, the effects of treatment should be excluded
from its definition.

A modified definition that may avoid this problem of treatment-inclusivity would be the following:
Overdiagnosis (of an individual person) is when the person is given a diagnosis (based on one or
subsequent tests), and does not suffer or experience the manifest disease when left untreated (for the
rest of the person’s lifetime). Although this definition does not presuppose prophetic abilities, you
will still need to know what happens if the person tested (positive) and would not be followed up. To
wait and see whether the person developed manifest disease without any intervention when having
a positive test, would give an answer to whether the person is overdiagnosed, but that would not be
an attractive option to many due to the risk of developing manifest disease. No doubt, it would be
possible to design studies that would comply with the above definition and give valuable information
on overdiagnosis. However, it would be difficult to have such studies approved by ethical committees
and to recruit participants. Nonetheless, the definition is not utopian, as various kinds of

"Some would prefer “not maintaining or improving the person’s health” instead of “avoiding or reducing a
person’s future manifest disease”.



(bio)markers may emerge in the future that could verify overdiagnosis in previous practices."
Moreover, this is in line with established thinking about overdiagnosis: “the only way to be certain
that an individual has been overdiagnosed is when that individual is never treated, never develops
symptoms of cancer, and ultimately dies of something else.”*

A shorter, but less precise version of this definition goes like this: Overdiagnosis occurs when
diagnosing a person does not avoid or reduce manifest disease. This version is somewhat more
imprecise as it can be interpreted to include persons who are correctly diagnosed with the condition,
but who despite early detection and treatment still would suffer manifest disease (because poor
outcome of the treatment). However, a more friendly interpretation of this definition is that it refers
to whether it is the diagnosing (and not treatment deficiencies) that results in not avoiding and
reducing manifest disease.

Although such definitions may give a better intuitive understanding of what overdiagnosis is about, it
is still very difficult to understand what this means for me as a person offered a test. Hence, in order
to provide an operational definition that people can relate to and that can be estimated, we should
look at what people offered tests might want to know.

What I need to know in order to be able to make informed decisions
What | need to know is what it means for me to be tested. Hence, providers of tests should be able
to provide me with answers to the following questions:

1. What is the chance that | will suffer and experience (this specific) manifest disease in the first
place? (That is, what is my background chance of experiencing manifest disease?)

2. Iflam tested, and the test is positive, what is the chance that | will suffer and experience
manifest disease (if | am not subsequently tested and treated) compared to if | am not tested
at all? If there are several steps in being tested, what is chance for each step? (That is, what
is my chance of experiencing manifest disease for each step of the testing process?)

3. If lam tested, and the test is positive and if | am subsequently tested and treated, what is the
chance that | will avoid suffering and experiencing manifest disease compared to if | am not
tested?

4. Iflam tested, and the test and subsequent test results are positive, but | am not treated,
what is the chance that | would not suffer or experience manifest disease?

5. If lam tested and | have a negative test, what is the chance that | will still suffer and
experience manifest disease? If there are several steps before | have a negative test result,
what are the chances for each step?

Question 4 provides a practical answer to what overdiagnosis means to me in the situation of being
offered a test. Accordingly, the definition of overdiagnosis becomes: Prospectively, overdiagnosis (of
an individual person) is the estimated chance that a person having a positive test result would not
suffer and experience manifest disease if not treated or followed up in any way.

"It is interesting to note that such biomarkers then at the same time as revealing overdiagnosis in previous
practices would eliminate this specific type of overdiagnosis in present practices. New kinds of overdiagnosis
(of such biomarkers) may of course emerge.



Discussion

Starting out asking how overdiagnosis can be defined, explained, and estimated on an individual
level, | referred to some of the definitions that exist and showed how they depend on counterfactual
thinking and prophetic abilities, which is making it difficult for people to understand, decide, and to
consent. Trying to avoid these challenges | worked my way to a tentative definition of overdiagnosis
on an individual level. Furthermore, by investigating questions that persons should be provided
answers to when being offered a test, | arrived at an operational definition of overdiagnosis targeted
for individual persons. However, where does this leave us? | have given definitions of overdiagnosis
that explain what it is, but what about providing individuals with relevant estimates? How do we find
the estimated chance that a person having a positive test result would not suffer and experience
manifest disease if not treated or followed up in any way?

As we cannot provide accurate answers to individual persons for questions Q1-5, we are lead back to

the controversies of estimating overdiagnosis.le’”'e‘o'32

Nonetheless, the above questions and
suggested definition directs the attention and activities directly towards the key stakeholder: the
person offered a test. Hence, estimates of overdiagnosis that do not answer question Q4 (and do not
fall under the definition above) are not proper estimates of overdiagnosis. One may of course apply
other estimates for making health policy decisions, e.g., with respect to whether to offer a screening
program or not. However, when such a program is offered, persons need to be informed and
answers to Q4 have to be provided. If not, the person cannot make informed choices and give valid
consent for being tested. Moreover, it is important to acknowledge that such estimates have to be
presented and balanced against estimates of other outcomes of testing, such as those addressed in

Q2-5.

Being told that if | am tested, and the test is positive, there is a 15% chance that | would still not
suffer or experience manifest disease if nothing was done (Q4), may be helpful for my deliberation. |
could then compare this with the information that if | am tested, and the test is positive and if | am
subsequently tested and treated, then the chance that | will avoid suffering and experiencing
manifest disease is 20% (Q3). Depending on information about how often cases are missed (Q5), my
chance of experiencing the manifest disease (Q1) for each step of the test trajectory (Q2), the
severity of the disease, the effectiveness and the safety of the treatment and other issues, | could
make an informed choice whether | should take the test (or participate in the screening program),
and | would be enabled to give a valid consent.

The provided definition does not solve the problem of risk perception.***

Understanding what a
given number of a chance for a given outcome (in percent) means for me as a person is, no doubt,
challenging. However, being given such a number from the perspective of what matters for me as an
individual person is better than being given numbers that matter for decision makers and health
professionals. Hence, this is just a first, but important step, to improve decision making on

overdiagnosis on the individual person level.

It is also important to notice that there is nothing magical about overdiagnosis and its estimates.
Medicine is quite used to counterfactual and “prophetic” thinking. The prognosis of a disease is
exactly such a prophecy, and health professionals are used to think about and estimate prognostic
measures. They are also used to think about and explain to patients the prospective of alternative
treatments (including non-treatment). “In this situation you can choose between treatment X and



treatment Y. Based on population studies the outcomes of X and Y are O, and O,, and the chances of
obtaining such outcomes are C, and C,.”

It may be argued that overdiagnosis does not have to be defined in terms of manifest disease defined
in terms of personal, professional, and social perspectives on human malady (illness, disease,
sickness). | have addressed this issue in another paper that points out that the source of the moral
imperative to help people is experienced and manifest disease (submitted manuscript).

In order to decide whether | will have a test or not or whether | will enter a screening program or
not, | need information that makes it possible to understand what it means to me. Hence, very
stringent population based estimates of overall overdiagnosis rate from RCTs may not provide me
with the best information. Information from specific observational studies may be more appropriate.
Hence, getting personal on overdiagnosis also challenges traditional epistemic hierarchies in
Evidence Based Medicine.

Moreover, based on decision-analytic approaches, it has been suggested to find the minimum
acceptable trade-off between the benefit of increased test-positives (TP) and harm of increased false
positives (FP) in order to finding the acceptable level of tests. Accordingly, it has been suggested to
ask: “What is the highest number of individuals undergoing unnecessary further tests or treatment
due to FP you would be prepared to accept for the benefit of identifying one additional TP result?”*
In this article, | have tried to argue for moving this question from the professional to the person;
from the question “how good is the test?” to “what is it good for?” keeping the answer to the
guestion “who is it good for?” fixed.

Yet another objection may be that the provided definition of overdiagnosis does not avoid
counterfactuals or prophetic abilities, as the questions are based on conditionals (“if, then...”) which
presuppose what | try to avoid." First, it can be argued that counterfactuals can be seen as a specific
type of conditionals (sine qua non)*® and that this is neither the case in the “ifs” of the questions nor
of the definition. Second, it can be pointed out that that the “ifs” in the questions and in the
definition describe what is happening: “if | am tested” or “if not treated or followed up in any way.”
Third, it can be argued that the “ifs” refer to alternative decisions in a decision tree. Surely, you
cannot choose all alternatives at the same time. When choosing one, you exclude alternative
decisions. However, this is different from knowing what would happen if you did something else than
what you are doing. Providing you with estimates of chances for the various alternatives in a decision
tree is by no means to provide you with knowledge about what will happen to you in the future.
However, at present they are the best measures we have for improving decision making on taking
tests.

Conclusion

The question of how overdiagnosis can be defined, explained, and estimated on an individual level is
essential in order for persons to be able to make informed choices and give valid consents to being
tested. Traditional conceptions of overdiagnosis tend to depend on counterfactual thinking and
prophetic abilities. Trying to avoid this, | have defined overdiagnosis (of an individual person)
occurring when the person is given a diagnosis (based on one or subsequent tests), and the person

I am most thankful to one of the anonymous reviewers for drawing my attention to this objection.



does not suffer or experience the manifest disease when left untreated (for the rest of the person’s
lifetime). In short, overdiagnosis occurs when diagnosing a person does not avoid or reduce manifest
disease. To be able to relate this to one’s own life and deliberation, we need answers to questions
like Q4: if | am tested, and the test and subsequent test results are positive, but | am not treated,
what is the chance that | would not suffer or experience manifest disease? A definition of
overdiagnosis that aims at providing answers to this question is that prospectively, overdiagnosis (of
an individual person) is the estimated chance that a person having a positive test result would not
suffer and experience manifest disease if not treated or followed up in any way. Getting personal on
overdiagnosis does not only direct the attention of overdiagnosis estimates towards the perspective
of individual persons, but it also challenges traditional epistemic hierarchies in Evidence Based
Medicine.
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