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Getting clearer on overdiagnosis 
 
Rogers and Mintzker 
 
Abstract 
 
Overdiagnosis refers to diagnosis that does not benefit patients because the diagnosed 

condition is not a harmful disease in those individuals. Overdiagnosis has been 

identified as a problem in cancer screening, diseases such as chronic kidney disease 

and diabetes, and a range of mental illnesses including depression and attention deficit 

hyperactivity disorder. In this paper we describe overdiagnosis, investigate reasons 

why it occurs, and propose two different types. Misclassification overdiagnosis arises 

because the diagnostic threshold for the disease in question has been set at a level 

where many people without harmful disease are nonetheless diagnosed. We illustrate 

misclassification overdiagnosis using the example of chronic kidney disease. 

Misclassification occurs in diseases diagnosed using biomarkers or based on patient 

reported phenomena. Maldetection overdiagnosis arises because, at the time the 

diagnosis is made and despite the presence of a ‘gold standard’ diagnostic test, it is 

not possible to discriminate between harmful and non-harmful cases of the index 

disease. We illustrate maldetection overdiagnosis using the example of thyroid cancer. 

While there is some overlap between misclassification and maldetection 

overdiagnosis, this conceptual analysis helps to clarify the phenomenon of 

overdiagnosis and is a necessary first step in developing strategies to address the 

problem. 
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Introduction 

Diagnosis is an integral part of medicine. The knowledge provided by diagnosis 

informs decisions and directs actions, both triggering and mandating care. Diagnosis 

is thus an instrumental goal for directing treatment, and an end in itself, providing a 

boundary around what may otherwise be a chaotic set of bodily or psychological 

experiences. To the extent that diagnosis accurately sorts symptoms into diseases 

(which in this paper we take to include disorders, syndromes and other disease-terms), 

it is a critical part of medicine.  

But, diagnosis can go wrong in various ways. Practitioners may make mistakes; 

diagnostic tests may be inaccurate through false positives or false negatives; the 

course of any accurately diagnosed disease may be unpredictable in individual 

patients; or diagnosis may prove elusive. Our interest here is in overdiagnosis, which 

is one more way in which diagnosis can come apart from the accurate identification of 

disease, leading to various adverse consequences.  

‘Overdiagnosis’ is a term used to refer to a diagnosis that is considered unwarranted 

because the diagnosed condition is not currently a harmful disease, or will not 

progress to harmful disease during the life of the patient. One recent definition claims 

that ‘overdiagnosis’ refers to cases where a person: “is diagnosed with a condition 

[and] that diagnosis does not produce a net benefit for that person” (1). Some 

definitions (or uses) of ‘overdiagnosis’ link it to the absence of any associated 

symptoms, present or future (2),while others claim that symptomatic conditions may 

be overdiagnosed (3–5) (see Table 1). 
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Table 1: Definitions of overdiagnosis 
 

1. People without symptoms are diagnosed with a disease that ultimately will not 

cause them to experience symptoms or early death. (53)  

2. “More broadly defined, overdiagnosis refers to the related problems of 

overmedicalisation and subsequent overtreatment, diagnosis creep, shifting 

thresholds, and disease mongering, all processes helping to reclassify healthy 

people with mild problems or at low risk as sick”. (3)   

3. “...diagnostic inflation. The boundaries of psychiatry are easily expanded 

because no bright line separates patients who are simply worried from those 

with mild mental disorders”. (4)   

 
 
 
Claims about overdiagnosis are made in relation to physical diseases such as asthma 

(3), type 2 diabetes (6), pulmonary emboli (7), aortic aneurisms (8), osteoporosis, 

carotid artery stenosis (9), and various cancers including breast (10,11), prostate, 

thyroid (12), melanoma (13) and lung (14). Claims are also made regarding 

overdiagnosis of mental illnesses including ADHD, (15)(16) depression (17), and bi-

polar disorder (18).  

In this paper we identify two ways in which overdiagnosis arises and may be 

classified. These conceptual distinctions are potentially useful for informing strategies 

to reduce harm from overdiagnosis. Before turning to a close examination of 

overdiagnosis, we must clarify two points regarding harm arising from diagnosis, and 

the connection between harm and disease.  
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Harm from diagnoses  

Conditions are considered overdiagnosed based on the assessment that the diagnosis 

will not lead to an overall benefit to the patient, i.e. that, on balance, the diagnosis and 

its sequelae are more harmful than beneficial (1). Of course, diagnosis and associated 

healthcare can be harmful in ways other than overdiagnosis. First, patients diagnosed 

with serious disease may receive treatment that, for the majority of patients is 

beneficial, but nonetheless be harmed. This might occur when for example, a 

previously unknown penicillin allergy occurs during treatment for meningitis, or life-

threatening thromboembolism follows surgery. Second, diagnosis may lead to more 

harm than benefit when diagnostic mistakes lead to patients being incorrectly 

diagnosed with a disease they do not have while their actual disease remains 

undiagnosed and untreated, as occurs sometimes when malaria is misdiagnosed in 

septicaemic patients. This is sometimes referred to as ‘overdiagnosis’ in the literature 

(19), but in our view ‘mistaken diagnosis’ is a more accurate descriptor. Third, 

patients may be harmed rather than benefitted if disease is diagnosed and treated 

when contextual factors such as comorbidities lead the treatment to do more harm 

than good for that patient, such as may occur if a patient with end stage cardiac failure 

is diagnosed and treated for early lung cancer.  

A major difference between overdiagnosis and harm arising from complications, side 

effects, diagnostic errors and overtreatment is that in the latter cases, the healthcare 

seems, at least prima facie, warranted because the patient has a disease that will, in 

general, lead to harm (morbidity, mortality) that may be ameliorated if diagnosed and 

treated. In these cases, matters of unpredictable bad luck, unreliable diagnostic tests, 

or poor clinical judgement cause the harm linked to the diagnosis. In contrast, 

overdiagnosis raises the concern that the diagnosis itself does not track a current or 
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future harmful disease, so the diagnosis does not benefit the patient, while the 

consequences of diagnosing the patient will usually be more harmful than beneficial.  

 

Harmful and non-harmful disease 

One further clarification is in order. We have linked overdiagnosis to the presence of 

conditions that are not or will not progress to harmful disease. Use of the term 

‘harmful disease’ implies that it is possible to have cases of non-harmful disease, i.e. 

that harm is not part of the definition of disease, but this is contested. Jerome 

Wakefield, for example, takes harm to be a necessary part of the definition of disease. 

Wakefield defines diseases (‘disorders’ in his terminology) as conditions where there 

is a part dysfunction: “the inability of some internal mechanism to perform its natural 

function” (20); and the dysfunction causes harm to that individual. On Wakefield’s 

account it is not possible to have a non-harmful disease: by their very nature, diseases 

are harmful conditions. Wakefield’s account is consistent with normativist claims that 

disease is an evaluative, practical concept which cannot be defined in purely objective 

terms without reference to social values and preferences (21); for normativists, 

diseases are defined in relation to what we value or disvalue about particular states. 

Normativism appeals to the widespread intuition that diseases are associated with 

phenomena we dislike, including disability, suffering or death. Identifying these 

conditions as diseases thereby provides a warrant to intervene.    

In contrast, Christopher Boorse’s naturalism (22) has a single criterion for disease 

based on the presence of dysfunction, irrespective of any harmful effect. On Boorse’s 

account, disease is a type of internal state which “reduces one or more functional 

abilities below typical efficiency” (22, p562). ‘Normal’ functioning is defined in 
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terms of “statistically typical efficiency, i.e. at efficiency levels within or above some 

chosen central region of their population distribution” (22, p559). Thus a normally 

functioning heart in a 30 year old woman pumps blood at near average efficiency for 

her sex and age. Boorse’s account accommodates the notion of non-harmful disease, 

including such conditions as minor loss of pigmentation in skin cells, or the presence 

of small asymptomatic atherosclerotic plaques. Rather than seeing this as a potential 

problem, Boorse claims that his definition is consistent with medical terminology, 

where abnormalities that lack clinical significance are nonetheless labelled 

pathological (ie diseased). 

In what follows, we ask readers to assume a naturalist account. While we lack space 

to argue robustly for this position, two points may justify our request. First, much of 

medicine adopts a largely naturalistic approach, in that diseases are defined based 

upon the identification of structural or physiological abnormalities, ideally linked with 

a causal explanation and prognosis. Meningitis, for example, has a specific set of 

symptoms, pathophysiological findings, identifiable causal agent, and the correct 

diagnosis directs treatment and informs prognosis. Second, current medical 

terminology explicitly accepts the notion of non-harmful disease. It is increasingly 

recognised that not all cancers follow an inevitable malignant trajectory (2); even 

patients with lung cancer may experience no symptoms or harm from their disease 

(23). And while there are debates about whether or not non-harmful disease occurs in 

specific situations (14), these suggest that the actual notion of non harmful disease is 

accepted. 

Thus while it may seem counterintuitive to refer to non-harmful disease, this is 

consistent with the generally naturalistic approach of medicine, and with current 
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medical observations about specific benign diseases: ‘harmful disease’ is therefore a 

subset of the broader category of ‘disease’.  

 

Why do we have overdiagnosis? 

Given advances in diagnostic technologies, it may seem odd that we have this 

problem of diagnoses coming apart from harmful disease. Here, two sorts of reasons 

seem relevant. First, although we generally take diseases to be either present or absent 

(many infectious diseases fit this pattern – an individual either has or does not have 

the measles), many diseases do not fit into a simple present/absent dichotomy. This 

point applies particularly (although not exclusively) to diseases that are both defined 

in terms of, and diagnosed by, a threshold on a continuous variable, such as blood 

pressure for hypertension or blood sugar level for diabetes. This lack of a clear 

demarcation between normal and abnormal raises questions about whether there is a 

‘correct’ or ‘real’ threshold, and if so, where it is located. Definitions of diseases and 

their diagnostic criteria can be and are, changed, indicating medical uncertainty about 

the boundaries of disease states. For example, women previously not considered to 

have gestational diabetes are now diagnosed with the condition following a change in 

diagnostic threshold (24). Lowering the threshold for defining diseases leads to the 

inclusion of additional individuals within the diagnostic category, many of whom are 

not benefitted by diagnosis. This potential source of overdiagnosis, setting and 

changing disease thresholds, links to questions about the ontology of diseases, and the 

criteria we use to define conditions or states as diseases. Below we link this 

ontological issue to what we call misclassification overdiagnosis.  
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A second reason for overdiagnosis is that diagnostic tests are not ideal; even reference 

(‘gold standard’) tests can fail to track accurately the presence of harmful disease. For 

example, in overdiagnosed breast cancer, the best available test, tissue histopathology, 

is positive for the presence of breast cancer but the diagnosed individual does not 

have a harmful case of the disease. This type of overdiagnosis is distinct from false 

positives in which the result of a less accurate test is corrected after comparison with 

the result from a gold standard test. Here, overdiagnosis seems to be an 

epistemological issue. Diagnoses are useful to the extent that they provide an 

explanation for a set of symptoms and signs and/or predict the future course of the 

disease. But in what we call maldetection overdiagnosis, a positive gold standard 

diagnostic test does not perform this epistemic function as it fails to discriminate 

between harmful and non-harmful instances of the index condition: the link between 

diagnosis and prognosis is broken, but in a way that is not possible to identify at the 

time of diagnosis.   

Based on these two different reasons as to why overdiagnosis arises, we propose the 

following two types of overdiagnosis: misclassification and maldetection. 

 

Misclassification overdiagnosis 

‘Misclassification overdiagnosis’ occurs in what are known as spectrum diseases such 

as hypertension, chronic kidney disease or gestational diabetes. These are diseases 

traditionally defined by consensus-based diagnostic thresholds of the relevant 

continuous variable (eg blood pressure or blood sugar level). On our account, 

misclassification overdiagnosis occurs when diagnostic thresholds are set at levels 

such that many people have a positive diagnosis for the disease despite the absence of 
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current or future symptoms and harm. In diseases liable to misclassification, the 

majority of people who do have harmful disease are identified, but at the cost of also 

diagnosing many people who are unaffected (the overdiagnosed). Misclassification 

overdiagnosis occurs in diseases diagnosed with bio-physical markers such as 

biochemical variables (eg creatinine, blood sugar, cholesterol), physical measures 

(e.g. blood pressure, FEV1, BMI), anatomical changes (e.g. bone density, aneurysms), 

histological criteria (e.g. the degree of malignant changes in a tissue) and so forth. 

Misclassification overdiagnosis also occurs in diseases diagnosed by symptom reports 

(as we discuss below).  

 

Misclassification example: chronic kidney disease 

Chronic kidney disease (CKD) refers to conditions that affect the kidney, which may 

cause complications due to decreased renal function or progress to renal failure. 

Patients with symptomatic CKD often present late with the condition, by which time 

their renal function is very poor. In order to address this problem of late presentation, 

and to standardise the diagnosis of CKD, in 2002 the United States Kidney 

Foundation (USKF) launched a new framework for identifying CKD (25). In 

particular, the new framework specified two diagnostic criteria for CKD: 

a) eGFR <60 ml/min/1.73 m2 uncalibrated for age or sex  OR  

b) ≥3 mg albumin/mmol creatinine in a random urine sample. 

An estimated glomerular filtration rate of 60 ml/minute is about half the rate of an 

average young adult. Any adult with eGFR lower than 60 ml/minute for 3 months is 

diagnosed as having CKD stage 3A, irrespective of other signs of renal damage.  
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The USKF’s diagnostic criteria for CKD are specific points on a continuum. In graphs 

of renal function, there is no discontinuous juncture at these levels. These thresholds 

are therefore arbitrary in the sense that they could be higher or lower; and contestable 

in that they do not track an independent objective phenomenon. The current definition 

identifies CKD in 14% (1 in 8) of the adult US population– whereas prevalence 

estimates from just before the release of the framework were 1.7% (26). This rapid 

rise in numbers of people diagnosed with CKD combined with low rates of complete 

kidney failure suggest that many of the patients defined as having CKD do not have 

or will not progress to harmful kidney disease. This kind of mismatch between rates 

of diagnosis and rates of harmful disease is characteristic of overdiagnosis (26). Once 

CKD is diagnosed, the individual carries a lifelong label of kidney disease, is subject 

to regular testing, and may receive more aggressive blood pressure lowering drugs 

than otherwise, with attendant risks of side effects. Disease labelling has been 

associated with decreased quality of life, increased absenteeism from work, and 

psychological distress (27). 

Gestational diabetes mellitus (GDM) provides a similar example (Fig. 1). Lowering 

the diagnostic threshold causes a 42% increase in the prevalence of GDM, with 

labelling of a large new group of asymptomatic women with GDM (24).  
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Figure 1: Misclassification overdiagnosis of gestational diabetes mellitus 
 

 
 

Many diseases, including mental illnesses and physical disorders defined by reports of 

symptoms (such as overactive bladder), lack a diagnostic biomarker. Instead, these 

conditions are diagnosed based on patients’ histories, questionnaires or checklists. As 

with diseases diagnosed by bio-physical markers, misclassification overdiagnosis of 

symptom-defined diseases is a matter of thresholds. In some of these conditions, the 

diagnostic threshold has been set at a level where it identifies not only individuals 

with the relevant disease, but also those who symptoms are continuous with everyday 

experiences or ordinary reactions to social or environmental factors (5). 

Misclassification of common experiences as disease can occur when phenomena such 

as low-grade depressive symptoms, mild chronic urinary urgency, or minor attention 

problems in children are labelled as diseases. These phenomena occur on a spectrum, 

ranging from mild or infrequent at one end, through more frequent or intrusive but 
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harmless in the middle, up to harmful disease at the other end. In misclassification 

overdiagnosis, the diagnostic thresholds shift away from harmful disease towards the 

other end of the spectrum. For example, when criteria for ADHD broaden, increased 

numbers of children are diagnosed, many of whose symptoms are consistent with 

healthy behaviour (16).  

Misclassification overdiagnosis is closely linked to a form of medicalization known as 

‘disease mongering’. Disease-mongering involves claiming disease status for: 

ordinary processes of life such as baldness; personal or social problems such as 

shyness; minor self-limiting conditions such as restless legs; or risk factors such as 

osteoporosis. Disease-mongering is usually linked to promotion of a treatment for the 

newly-declared disease (28). Disease-mongering and misclassification overdiagnosis 

overlap. In general, claiming disease status for conditions that occur with normal 

healthy ageing, or that are part and parcel of everyday lived experience are likely to 

be disease mongering without misclassification overdiagnosis. Thus we would say 

that menopause in the sixth decade of a woman’s life is never a disease and nor is 

Low-T in elderly men; claiming so is disease mongering rather than overdiagnosis. 

Likewise, claiming that normal grief reactions are depression is disease mongering 

(29). However, disease mongering by widening the definition of osteoporosis (28) or 

by widening the diagnostic criteria for Low-T in young men (30) causes 

misclassification overdiagnosis in many individuals who have non-harmful cases of 

these diseases.  

Misclassification overdiagnosis raises questions about the distinction between risk 

factors and disease. Type 2 diabetes can involve unpleasant symptoms, marked 

biochemical abnormalities and serious consequences such that we would not hesitate 

to identify it as harmful disease. But the same diagnostic label of Type 2 diabetes can 
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involve mildly elevated blood glucose in people who feel quite well and are at very 

low risk of complications. Calling this latter group at risk, rather than diseased may be 

more accurate and more appropriate, but this distinction is lost when the threshold for 

diagnosing Type 2 diabetes is set at a level that lumps both groups together.  

In summary, misclassification overdiagnosis arises because many of our diseases lack 

clear boundaries. These are diseases defined on the basis of stipulated thresholds on 

continuous variables. Where thresholds are lowered, otherwise healthy individuals are 

caught in the diagnostic net, and labelled with non-harmful diseases.   

 

Maldetection overdiagnosis 

Maldetection overdiagnosis is triggered in a different way to misclassification. With 

maldetection overdiagnosis, there is no overt change to diagnostic criteria through 

lowering thresholds. Instead, it turns out that what was otherwise taken to be a robust 

diagnostic category based upon a gold standard test does not have the predictive 

accuracy attributed to that diagnosis. Thus maldetection overdiagnosis of breast 

cancer involves identifying lesions that according to our best diagnostic efforts are 

breast cancers, yet which lack the typical harmful trajectory of cancer.  

Maldetection occurs in the context of screening, case finding, or the investigation of 

unrelated diseases or abnormal test findings, thus largely affects asymptomatic 

individuals. It is the result of a knowledge deficit: the diagnosis is based on an 

accepted gold standard test for particular diseases, but the presence of a positive result 

can not tell us which individual patients have harmful disease and which patients have 

non-harmful disease. The epistemic power associated with diagnosis is absent.  
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Maldetection example: thyroid cancer 

In many countries around the world, there seems to be an epidemic of thyroid cancer. 

In South Korea, for example, between 1993-2011 the rate of thyroid cancer diagnosis 

rose 15-fold (31), while in the USA, the incidence doubled between the 1990s and the 

2000s (32). This rise in incidence is due to increased diagnosis of papillary thyroid 

cancer, which accounts for 70-80% of all thyroid tumours, and which, in its 

microscopic form (less than 10mm), has an excellent prognosis.  

Despite the rise in diagnosis and treatment, the death rate from thyroid cancer has 

remained stable, with no change in disease-specific mortality since the 1990s (32). 

This suggests, based on epidemiological and observational evidence, that the extra 

diagnoses are maldetection overdiagnoses; there has been no redefinition of the 

histological criteria for diagnosing thyroid cancer but rather, it turns out that our gold 

standard test (histopathology) does not track harmful disease. A fall in mortality 

would be expected if the rise in diagnosis were due to identification of cancers that 

would otherwise lead to premature death.  

Overdiagnosis of thyroid cancer meets the two criteria for cancer overdiagnosis 

specified by Welch and Black (2). These are the existence of a reservoir of subclinical 

or occult disease; and the advent of activities leading to detection of that occult 

disease. Autopsy studies can identify potential disease reservoirs. Rates of occult 

thyroid cancer vary depending upon the site and amount of thyroid tissue selected for 

examination, and the thickness of the tissue slices. For example, a Finnish autopsy 

study found at least one thyroid papillary cancer in 36% of adults (33) while a 

Brazilian study using thicker slices found a prevalence of 7.8% (34). Despite these 

wide variations, the incidence of thyroid cancer found at autopsy is consistently 

higher than population incidences in studies that compare the two (35–37).     
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Welch and Black’s second criterion is the presence of activities leading to detection of 

occult cancer. In Korea, the rise in incidence coincides with the advent of screening 

for thyroid cancer. While not part of the national cancer-screening program, this has 

become widespread as part of health checks or as a low cost add-on to mandated 

screening (31). The US increase is attributed to lesions being found incidentally 

during neck imaging for other reasons; in surgical specimens removed for benign 

conditions; or during investigation of unrelated but co-existent thyroid nodules (32).   

In thyroid cancer maldetection, the use of sophisticated imaging has uncovered a 

reservoir of microscopic papillary thyroid cancers, triggering invasive treatments with 

no mortality benefits, and considerable morbidity. The main problem seems to be that 

current diagnostic tests cannot distinguish between thyroid cancers that are indolent to 

the point of being present in microscopic form at death, and those that may follow a 

more aggressive trajectory (see Fig. 2). 

Other examples of cancer maldetection include breast, kidney, prostate, and lung. 

These examples have been identified epidemiologically by rising rates of diagnosis 

with no accompanying fall in mortality (2,38); or by randomized controlled trials 

demonstrating that screening leads to detection of cancers that otherwise would not 

have been identified (23,39–41). 
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Figure 2: Maldetection overdiagnosis of thyroid cancer 
 

 
 

Maldetection differs from false positives, which can be identified as incorrect through 

comparison with a gold standard reference test. For example, 13% of people 

diagnosed with pulmonary emboli using a (high probability) ventilation-perfusion 

scan have a false positive diagnosis that can be corrected by comparison with a gold 

standard test such as digital subtraction angiography (42,43). In contrast, maldetection 

involves the gold standard test itself lacking the requisite discriminatory power, so 

that even among people with a positive test (in cancer: a histo-pathological 

examination; in pulmonary emboli: a positive digital subtraction angiography), a 

subgroup of people are maldetected who will not suffer harmful disease. 
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Paradoxically, as diagnostic technologies become more and more sophisticated, the 

ensuing diagnoses lose their power to predict and understand disease, because the 

diagnoses now include instances that would never otherwise have been found and 

which, it turns out, are not harmful disease.  

Table 2 summarises maldetection and misclassification overdiagnosis 

Table 2: Types of overdiagnosis  
 

Type of 

overdiagnosis 

Example Criteria for 

diagnosis 

The overdiagnosed 

Misclassification 

(based on tests of 

biomarkers) 

Gestational 

diabetes (24)  

Biochemical 

threshold (e.g of 

plasma glucose) 

Asymptomatic patients 

meeting diagnostic threshold 

who do not have/will not 

develop harmful disease 

Misclassification 

(based on reports of 

symptoms) 

ADHD (16)  Symptom based 

scale 

Patients meeting symptom-

based criteria where the 

symptoms are consistent 

with healthy variation or 

healthy reaction to life 

events. 

Maldetection  Breast 

cancer (39)  

Histologic 

evidence 

Patients with gold standard 

evidence of disease who do 

not have/will not develop 

harmful disease 
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Is the misclassification/maldetection distinction robust? 

We have proposed classifying overdiagnosis in two ways: ‘misclassification’ related 

to the thresholds for defining diseases; and ‘maldetection’ related to epistemic gaps 

caused by diagnostic tests failing to track harmful disease. This conceptual distinction 

is potentially useful. It resolves the question as to whether overdiagnosis affects only 

asymptomatic people (the answer is ‘no’ on our account as misclassification can 

affect people with symptoms); points to different kinds of responses; and the two 

types raise some specific ethical issues.  

But at some levels the distinction becomes indistinct, as misclassification and 

maldetection overdiagnosis may co-exist, as seems to occur with pulmonary 

embolism (PE). The definition of pulmonary embolism is obstruction with a clot of 

the pulmonary artery or one of its branches. The diagnosis is clearly dichotomous, 

depending only upon the presence of clots, irrespective of symptoms. But as with 

thyroid cancer, it turns out that there is a pool of undetected asymptomatic emboli in 

some populations. Autopsy studies report a PE prevalence of 20% in people with 

dementia (44), 8.7% in patients who died of other causes in hospital (45), and 32% in 

patients with deep vein thrombosis (DVT) who do not have PE symptoms (46). 

Available natural history data suggests that most silent emboli do not progress, even 

without anticoagulant treatment (47).  

 

The introduction of CT angiography (CTA) has doubled the rate of PE diagnosis, 

without the expected decline in mortality (48,49). At least some of this increased rate 

of diagnosis is due to the detection of very small emboli that are not harmful (49). 

Despite the apparently dichotomous nature of PE (clots either present or absent), it 
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now appears that there may be a threshold problem, relating to the size of the 

obstructed artery. Prior to the advent of CTA, ‘high probability’ ventilation-perfusion 

(V-Q) scans rarely detected isolated small (sub segmental) emboli (50). Now 

multidetector CTA can detect emboli in ever smaller arteries (51), such that the 

diagnostic threshold for PE has become de facto the resolution capacity of the CT 

machine. Unlike the deliberate lowering of thresholds that occurred, for example with 

CKD, the definition of PE has not changed, but the capacity to detect clots in 

pulmonary arteries has vastly increased. It now seems that many cases of small sub-

segmental PE are misclassified due to this lowered threshold. Indeed, the 

identification of such small emboli may well be clinically insignificant (51), such that 

in time isolated sub segmental embolism may not be regarded as ‘PE’ at all (52). 

As well as this misclassification overdiagnosis secondary to the lowered threshold for 

detecting PE, maldetection also occurs as CTA now identifies silent emboli in larger 

arteries that are nonetheless non-harmful. Thus even if we exclude smaller emboli as 

PE, we still have the problem of being unable to distinguish between harmful and 

harmless PE in larger vessels.  

More broadly, we can say that in diseases defined dichotomously (eg, cancers 

diagnosed by the presence of any malignant cells in biopsy), no potential for 

misclassification exists; any overdiagnosis in these conditions is maldetection. For 

diseases defined using continuous variables (e.g. the number of colony forming units 

of bacteria per microscopic field in urinary tract infection), there is potential for 

misclassification overdiagnosis to occur. In yet other diseases, as in the PE example, 

previously dichotomous diagnostic criteria (e.g. presence or absence of clot) dissolve 

as technology reveals an underlying continuous variable (i.e. the size of artery in 
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which the clot resides), permitting both maldetection and misclassification (see Fig. 

3). 

Figure 3: Relationship between maldetection and misclassification overdiagnosis in 
pulmonary emboli 

 
 

Next, we have characterised maldetection as an epistemic problem: the gold standard 

test cannot discriminate between harmful and non-harmful disease. But in a sense, a 

similar phenomenon is happening in misclassification – the test (e.g. oral glucose 

tolerance or two HbA1C tests for diabetes) cannot distinguish between people who 

will have full blown diabetes, and those who will have non-harmful disease. Like 

maldetection, the problem is lack of discrimination and prognostic accuracy. But 

unlike maldetection, misclassification overdiagnosis is predictably linked to a 

diagnostic threshold that is too low, which may be intentional or inadvertent (as in 

PE). The notion of ‘gold standard’ tests is relevant here. In maldetection, the gold 

standard test is revealed to be epistemically inadequate because it cannot distinguish 
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between cases of harmful and non-harmful disease, despite being the best we have 

available. In misclassification overdiagnosis, the notion of  ‘gold standard’ tests is 

undermined, as any changes to diagnostic thresholds imply that the previous 

thresholds (and associated gold standard tests) did not track the relevant contours of 

disease.  

These two conceptual categories, misclassification and maldetection, do have some 

overlap. And to some extent, they rely upon current (and contestable) notions of gold 

standard tests. Nonetheless, the distinction helps in understanding why overdiagnosis 

exists, and may be useful in pointing to potential interventions. Where 

misclassification occurs as the result of deliberate changes to disease boundaries, 

there is scope to intervene by challenging the basis for those changes. This might, for 

example, involve specifying transparent processes for determining new thresholds, 

using criteria linked to individual and population level outcomes. Where there are 

high rates of maldetection (typified by rapid increases in diagnoses with no associated 

decreases in mortality), this may be a prima facie reason to: identify relevant drivers 

and curtail these to the extent possible; rethink the original disease category; or 

specify intervention thresholds that are distinct from diagnosis (as has occurred with 

recommendations regarding micro-papillary thyroid cancer).  

 

Conclusion 

As well as leading to harm, all types of overdiagnosis lack the explanatory power that 

we associate with diagnosis. Rather than the diagnosis being a (relatively reliable) 

prediction about what will happen, the overdiagnosed individual is given a prediction 

that is erroneous, because they do not have, or will not develop harmful disease. Thus 
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overdiagnosis has no additional power over simple description of the relevant 

physical findings or symptoms/experiences, and can be a source of harm in itself. 

This article attempts to solve some of the conceptual challenges in the definition of 

overdiagnosis (53) but is only a first step. We need research and public debate about 

how to define disease, what counts as harmful disease, the distinction between risk 

factors and disease, and what work we expect diagnosis to do. We need to clarify the 

boundaries between overdiagnosis and related concepts such as disease mongering, 

determine appropriate processes for setting disease thresholds and so forth. All of 

these are crucial if we are to avert the harms of overdiagnosis.  
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