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Introduction

Overdiagnosis is a fundamental challenge to modern health

care [1]. It is claimed to be ‘‘the biggest problem posed by

modern medicine’’ [2], leading to unnecessary suffering

and significant costs [1]. In the USA it is estimated that it

results in more than $200bn wasted on unnecessary treat-

ment every year [3], and that 30 % of the health care

spending is on ineffective measures [4, 5].

Many drivers of overdiagnosis have been identified

(Fig. 1). The main challenges with overdiagnosis are:

unnecessary diagnosis (including anxiety and reduced

quality of life), unnecessary treatment (including harms

and adverse side effects), allocation of scarce resources

(including opportunity cost), professional integrity, and

potential reduced trust in the health care services.

Although overdiagnosis has been identified in a variety

of fields [1], we have witnessed vast and vivid debates on

its extension and significance. E.g., in mammography

screening, the estimates of overdiagnosis vary from 0 to

57 % [6–8]. Even overdiagnosis estimates from the same

screening program vary significantly (10–25 %) [9, 10]. As

no agreement is reached, ranges of overdiagnosis have

been suggested [11].

One reason for such disagreement is a wide variety in

interpretations of the concept of overdiagnosis. Overdiag-

nosis is commonly defined as diagnosing a person without

symptoms with a disease that will never cause symptoms or

death during the person’s lifetime [1, 2, 8, 10, 12–15]. So

defined, overdiagnosis will never cause any practical

problems, because it is an idealised term that is impossible

to measure [12]. We never know prospectively which

instances will cause symptom or death during a person’s

lifetime. Hence, a first step towards a more coherent and

effective effort to address the problem of futile and harmful

diagnostics would be to clarify the concept of

overdiagnosis.

Accordingly, the purpose of this article is to analyse and

specify the concept of overdiagnosis. First, some synonyms

and related terms will be sorted out. Then a semantic

analysis will explicate why a current diagnosis can never

be characterized as an overdiagnosis, and hence why

overdiagnosis does not exist (in presence). The analysis

will uncover a series of tricky assumptions in the current

common conception of overdiagnosis. It presupposes pro-

phetic abilities, counterfactuals, a definite concept of dis-

ease, and a deterministic conception of causality. In order

to avoid such challenges, a more differentiated nomencla-

ture is suggested.

Many terms and many concepts

Several terms are used in the literature to discuss the

phenomenon broadly labeled overdiagnosis. Table 1 lists

some of the synonyms of overdiagnosis and some related

terms, sometimes confused with overdiagnosis.

The term overdiagnosis also expresses several mean-

ings. As within breast cancer screening the Marmot report

highlighted 4 different interpretations [12, 13], and de

Gelder and colleagues identified seven distinct meanings of

overdiagnosis [8]. Hence, the term overdiagnosis is not
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only used to express one meaning, but several concepts.

This complexity may explain some of the controversies on

overdiagnosis, but not all.

Although the many meanings of overdiagnosis could

stem from various meanings of the term diagnosis, an

analysis of the concept of diagnosis is beyond the scope of

this article. Here diagnosis is defined as an identification of

a bodily or mental condition, e.g., by symptoms, para-

clinical signs, or markers, which are considered to be of

disadvantage or harm to a person’s health.

A semantic problem

A semantic problem with the term overdiagnosis can be

identified in the prefix over. The result of a (positive) test is

a real diagnosis, and not a false positive test result. The

person definitely has the identified conditions. As long as it

is not possible to say whether the person will ever expe-

rience or die from the condition that is diagnosed (during

the persons’ lifetime, if the person is left untreated), or is

prevented from dying from the disease (if the person is

treated), it is not an overdiagnosis. It may be argued that it

would be an overdiagnosis if it was possible to differentiate

those cases that are harmful from those who are not, e.g.,

by some kind of extended predictive test. However, in that

case only the malign cases would fall under the diagnosis,

while the benign cases would not. Hence, there would be

no overdiagnosis.

Tricky definitions

The term overdiagnosis can be traced back to the 1970s

[16], but its explicit definitions are inspired by definitions

of the synonymous term pseudodisease [17, 18]. Most

recent publications refer to seminal definitions by Black

and Welch [15, 19]. In these publications overdiagnosis is

commonly defined as diagnosing a person without symp-

toms with a disease that will (ultimately) never cause

symptoms or death during the person’s lifetime [1, 2, 8, 10,

12, 13, 15]. The content of the definition is illustrated in

Fig. 2. A person may have an abnormality that does not

cause symptoms, but that is identifiable by some diagnostic

test, e.g., a screening test. If the person is tested, the

abnormality may be detected and treated. However, the

Fig. 1 Drivers of overdiagnosis

Table 1 Synonyms to overdiagnosis and related terms

Synonyms Related terms

(Iatrogenic) pseudodisease Misdiagnosis

Overdetection Overtesting

Clinically irrelevant conditions Incidentalomas

Finding conditions that not need to be

found

Hidden false positives

Lanthanic disease Diagnostic creep

Identifying benign ‘‘abnormalities’’ False (negative/positive) test

results
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person dies of another disease, e.g., brain tumor, 5 years

after the detected condition. If the person would not have

been tested and treated, he would still have died of the

brain tumor 5 years later. Then the person died with the

detected condition, but not from it, and he was overdiag-

nosed. Brain tumor is used here as an illustration, but the

person may of course die of old age or other diseases.

There are four basic problems with this kind of defini-

tions: it presupposes prophetic abilities, counterfactuality, a

factual and fixed conception of disease, and a deterministic

concept of causality.

Operationalizing the common definition of overdiagnosis

presupposes that you know what will happen to a person in

the future. This is impossible (for most of us). Retrospective

studies where we investigate a group of deceased persons to

see if they have unnoticed conditions, and assess whether

they would have been discovered by a (screening) test, if this

had been performed at a relevant time earlier in life, would

give a good approximation of the level of overdiagnosis in

the past. Moreover, differences in retrospective probability

estimates for tested and non-tested groups, may indicate

levels of overdiagnosis. However, it would not be useful in

order to assess current overdiagnosis [12].

Correspondingly, the common definition presupposes

that you are able to know what happens in counterfactual

cases, i.e., what would happen if a (condition diagnosed as

a) disease was not detected. This challenge can be clearly

seen in definitions such as: ‘‘Overdiagnosis is detection of a

disease that in the absence of screening would not have

been diagnosed in the patient’s lifetime’’ [20]. Counter-

factuals are difficult to assess, as they presuppose that we

know what happen in alternative scenarios, where all other

factors are equal (Ceteris paribus), except for the detection

and treatment of the condition. Although we can try to

estimate this by comparing two groups, we cannot be

certain that the groups satisfy the C. paribus criterion. This

challenge can easily be recognized in the vibrant debates

on reference and control groups (as well as on

denominators).

The common definition of overdiagnosis is also prob-

lematic as it presumes a factual and fixed conception of

disease. How to define disease (entities) and where to set cut-

off levels are normative issues that are not given by facts in

nature [21–23]. Physical or mental conditions that can be

identified by tests (prior to symptoms) are of interest because

they can result in suffering in the future. However, for most

cases we do not know in advance which cases will lead to

suffering, or when and to what extent they will do so. Hence,

the concept of overdiagnosis hinges on a concept of disease,

which is considered to be normative and potentially vague,

as it depends on normative notions of ‘‘the good life.’’

The definition of overdiagnosis also presupposes a clear-

cut concept of causation: ‘‘Overdiagnosis is the term used

when a condition is diagnosed that would otherwise not go

on to cause symptoms or death’’ [15]. However, how do we

know whether a condition causes symptoms or death? Most

clinicians and many epidemiologists have a probabilistic

conception of causation, i.e., causation is given by an

increase in correlation. We do not know whether a specific

case of breast cancer was caused by a specific set of DCIS,

but DCIS increases the chance of developing breast cancer.

In short, if we do not know which instances of a detected

condition that ‘‘cause symptoms or death,’’ we cannot

assess overdiagnosis in a precise manner.

Hence, there are (at least) four basic problems with the

common definition of overdiagnosis: it presupposes prophetic

abilities, counterfactuality, a factual and fixed conception of

disease, and a clear-cut concept of causality. As indicated, all

of these assumptions are conceptually challenging.

This explains some of the controversies over measures

of overdiagnosis in the literature. If the concept is not clear,

we will never agree on its measures. It also indicates that it

Fig. 2 Illustration of the

concept of overdiagnosis
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is difficult to operationalize the standard definition of

overdiagnosis. I.e., it may be better to provide operational

definitions of overdiagnosis than to try to operationalize an

ideal definition.

Suggested nomenclature

A nomenclature that tries to address the challenges

revealed above and which allows practical measurements

and hopefully more open discussions on overdiagnosis is

suggested in Table 2. The categories referred to in Table 2

are explained in Fig. 3.

In a given population one will always find persons with

detectable abnormalities. If we test (groups of) the popu-

lation who have no symptoms (A and C in Fig. 3), we may

find abnormalities and diagnose them with the disease at

the time of early testing (A) or later (C). Some of the

persons tested early (A) will not die from the disease

(G) while others may still die from the disease (H), e.g.,

due to imperfect treatment methods. Of persons tested

early, but where the disease was detected later (C), some

die of the disease (F) and others die from other diseases (or

from old age) (E).

Other persons may be diagnosed with the disease after

appearing symptoms (B). These may die from the disease

(J) or from other diseases (I). Additionally, there is a group

who die from the disease even though it has not been

detected by early testing or testing after symptoms (L), e.g.,

due to false negative test results. For the sake of com-

pleteness, people in the population die from many other

diseases as well (K).

The suggested nomenclature on overdiagnosis has to be

supplemented by other important measures. Table 3 sug-

gests some of these measures.

Discussion

The suggested nomenclature, of course, does not solve all

the problems with the common definition of overdiagnosis.

However, dividing one ideal and ‘‘complex’’ concept into

several and more explicit concepts, may make it easier to

measure and address the challenges that are related to

superfluous diagnostics. It may also relax the hefty con-

troversies and contribute to a more joint effort to improve

health.

Terms are never neutral, so also for the suggested ter-

minology. However, the suggested nomenclature provides

measures for different outcomes of early testing and leaves

more of the value judgments to the persons who consider to

be tested.

The suggested terminology may still need contextual

expansion. ‘‘Extra persons diagnosed’’ and ‘‘surplus diag-

noses’’ may have different premises in large population

based screening programs, in small targeted diagnostic test

programs, and in opportunistic screening. This is only the

first and general step towards a more coherent and unified

terminology on overdiagnosis.

It can also be argued that the nomenclature is quite com-

plicated, and as such has reduced value in clarifying oversi-

agnosis. However, as the debate on overdiagnosis well

illustrates, overdiagnosis is a complex issue. The many con-

troversies and heated disputes over appraising overdiagnosis

Table 2 Suggested nomenclature for addressing issues of overdiagnosis

Term Explanation Question addressed

Extra persons diagnosed = A - B Number of extra persons that get the

diagnosis (per 1,000) compared to the

(untested) reference group during the test

period

How many more persons got a diagnosis

attributed to earlier testing?

Post-test Diagnosis Reduction = B - C Reduced number of persons (per 1,000)

diagnosed (after the early testing period)

compared to the reference group in a given

period of time (twice the length of what is

stated to be the ‘‘early detection

advantage’’)

How many persons avoided a diagnosis later

(after the early testing period) because the

condition was discovered by the earlier

test?

Surplus diagnoses = A ? C - B Long term extra number of persons (per

1,000) diagnosed with the disease attributed

to early testing

How many more persons are identified (and

treated) when using the early test than when

not using an early test?

Non-reductive extra diagnosis, i.e., extra

persons diagnosed without reduction in

deaths = E ? G - I

Number of extra persons that get the

diagnosis (per 1,000) compared to the

(untested) reference group that do not die

from the disease

How many more of the persons who survive a

diagnosis are there in the group with early

testing compared to the group without early

testing?

Reduced number of deaths attributable to

early testing = J – H - F

How many fewer persons (per 1,000) die

when early testing is performed than

without early testing

How many lives were saved due to early

testing?
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demonstrate that the subject matter is complex, and intro-

ducing simple concepts for complex issues may result in

oversimplifications and fuel debates. As Fig. 3 illustrates,

introducing early diagnosis (when people have no symptoms)

generates complex situations and complicated assessments. It

is very difficult to cover it all with one term, overdiagnosis.

Instead, it appears to be more fruitful to use several specific

terms to address the different issues, which on a generic level

well may be called overdiagnosis.

Conclusion

The common definition of overdiagnosis is challenging as

it is impossible to say whether a diagnosed person is

overdiagnosed or not. Moreover, it presupposes prophetic

abilities, counterfactuality, a fixed concept of disease, and

a deterministic concept of causality. In order to avoid

these challenges, and to contribute to a more unified

conception of overdiagnosis, an explicit nomenclature is

suggested. Overdiagnosis is not only one thing, but sev-

eral things, that have to be addressed separately. A more

explicit terminology on overdiagnosis is important for

measuring and addressing superfluous diagnostics and for

more informed deliberation for those who are offered

tests.
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Fig. 3 Scheme of categories of

persons in cases of early testing

Table 3 Suggested nomenclature for addressing overdiagnosis related issues

Term Explanation Question addressed

Extra diagnosis per prevented

death = (E ? G - I):(J – H - F)

Extra persons diagnosed with the disease during

early testing period (without reduction in

deaths) for each extra death prevented by early

testing

How many persons had an extra diagnosis for

every person that is considered to be saved

from dying from the disease?

Extra treatment per prevented

death = (A – B - C):(J – H - F)

Extra persons diagnosed during early testing

period and treated for the disease for each extra

death prevented by early testing

How many extra persons had to be treated for the

disease for every person that is considered to

be saved from dying from the disease?
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