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Clinicians tend to think of diseases as being immutable, existing in nature like elements of the 

periodic table or the planets. The medical literature reinforces this myth, implying that changes are a 

result of increasing scientific knowledge moving medicine towards better and more accurate 

descriptions of these natural kind concepts. In fact, diseases are not fixed, and even with common 

diseases – such as diabetes, depression and anemia – their definitions have changed considerably 

over time, with significant, but often unrecognized harmful potential consequences for patients. 

What constitutes a disease may change in one of three ways: (i) a change in the formal definition, (ii) 

a change of tests, or (iii) a shift of the implicit threshold. 

 

First, a professional society or guideline committee may change the criteria for a disease. These 

changes frequently widen the definition of the disease to include patients with milder or earlier 

disease1. In the 50 years since the first trial showing the benefits of treating patients with high blood 

pressure was published in JAMA2, ‘hypertension’ has expanded from a narrow definition (diastolic 

blood pressure greater than 115 mmHg) that  included only a small proportion of the population to a 

broader definition (blood pressure greater than 130/80 mm Hg) that  now includes an estimated 

46% of US adults3. The expansion of hypertension occurred by lowering the blood pressure 

threshold. Allowing more criteria (such as symptoms, signs, blood tests and imaging tests) to be 

included in the definition can also change the definition. For example, adding ultrasound as a third 

criteria for polycystic ovarian syndrome (along with oligo- or anovulation, and symptoms or signs of 

hyperandrogenism), and requiring any 2 of the 3 criteria, approximately doubled the prevalence of 

this syndrome  in young women, from 1 in 12 to 1 in 64. 

 

Second,  disease classifications can also change when a test is altered, with more “sensitive” tests 

increasing prevalence. For example, the use of functional cardiac magnetic resonance imaging rather 

than two-dimensional transthoracic echocardiogram was associated with an increase in the 

estimated prevalence of left ventricular non-compaction cardiomyopathy (LNVC) in the population 

from 1% to 15% 5. Expanded  screening criteria and increased case finding also may contribute to 

increased disease prevalence. With  these activities,  tests are  used in patients with fewer or no 

symptoms, leading to identification of a greater proportion of patients with milder and earlier cases 

of disease. 

 

Third, there can be a shift in the implicit threshold clinicians use to diagnose a disease. This appears 

to have occurred with the diagnosis of autism. Studies examining differences in psychological and 



neurologic measures between individuals  diagnosed with autism and those not diagnosed have 

shown a decreasing gap in these measures over the last 20 years6. This trend commenced prior to 

the definition changes of the DSM-5, so factors such as increased disease awareness and incentives 

for clinicians to make the diagnosis so patients can access funding and educational assistance are 

thought to be involved. 

 

Changes in disease definitions distort perceptions of what is happening to the incidence and 

prevalence of disease, and also result in artefactual “improvements” in outcomes. Reports in both 

the medical and the mainstream media frequently discuss the growing “epidemic” of diabetes, but it 

is difficult to disentangle the effect of the 1997 redefinition of diabetes (lowering the fasting glucose 

threshold from 140 to 126 mg/dL) from any true underlying change in disease prevalence. A 2009 

population survey from China [AU:correct? - yes] showed that lowering the threshold for diabetes 

[AU: diabetes ? - yes] would result in a doubling of prevalence in this population7. Much of the 

apparent increase in the incidence and prevalence of disease seen in the years following the change 

in the definition can be attributed to the detection of patients defined as having diabetes with the 

new lower threshold. 

 

Changes to disease classifications also distort the.perception of how successful clinicians are at 

treating disease. When the definition of a disease is modified to include milder or earlier disease, 

individuals with  milder cases are less likely to have severe consequences from their disease, but are 

still included in the total number of cases of disease diagnosed. Health outcomes, measured as 

disease outcomes/cases diagnosed, will therefore appear to improve, even when there is no true 

effect. This effect is common  in screening programs. Measures such as 5-year survival for a disease 

(or any other measure of complication/case diagnosed) are unreliable for detecting improvements in 

treatment effectiveness over time (for example in cohort studies or studies examining health 

outcomes before and after the introduction of new diagnostic test), or to compare differences in 

health outcomes between countries with different rates of screening. 

 

Much of the rationale for widening disease classifications is based on false assumptions about the 

benefits of earlier detection of disease. Frequently, the same, or even greater, benefits from 

treatments tested in clinical trials using the older definition of disease are assumed to apply to 

patients with earlier and milder disease. Evidence from clinical trials that stratify patients based on 

stage of disease or baseline risk show that the reverse is generally true. Patients with earlier and 

milder disease are less likely to benefit in absolute terms, but are just as likely to experience  harm 



from  medical interventions as those with more severe disease, making it more likely overall that a 

patient will experience  harm. The SPRINT trial was used to support the lower threshold of 

hypertension in the 2017 definition, even though this trial enrolled patients with a systolic blood 

pressure of 130 mm Hg or higher and an increased risk of cardiovascular disease. Trials of treatment 

of patients with blood pressure at the same level but lower baseline cardiovascular disease risk have 

shown no benefit from medical treatment3. Using the 2017 definition of hypertension, 

approximately 25%  of the patients labelled as having hypertension are at low risk of cardiovascular 

disease8 and therefore unlikely to benefit from medical treatment. 

 

Earlier diagnosis is also justified by claims that making patients aware of their increased risk of 

disease will allow for greater lifestyle intervention. This impression is likely not true since multiple 

trials have shown that even highly personalised risk information does not change health-related 

behaviors9. 

 

To date, professional societies and guideline committees have shown little awareness of the 

consequences of their changes to disease definitions or recommendations to introduce more 

sensitive testing for disease. A review of changes to disease definitions in guidelines for 14 common 

conditions showed that none rigorously assessed the potential harms of the changes for patients1. 

Harms from changes to disease classifications can be related to  the medical complications and 

adverse  effects of interventions, the psychological harms and anxiety caused by the disease label, 

and financial harms, such as costs related to additional testing and treatments. [AU:correct? - yes]  

There are also significant implications for  health systems. The diversion of health care resources and 

attention to treat those with mild disease is threatening the viability of health care systems 

worldwide. One estimate suggests  that the drug costs alone of treating the additional patients that 

would have been [AU:correct? - yes] affected by the changes to the definitions of diabetes, 

hypertension, and hypercholesterolemia around 2000 would have consumed 56% of the Chinese 

government’s total health expenditure in 20107. 

 

Widening disease classifications is not always harmful. The use of anti-hypertensive medications 

to treat patients with increasingly lower levels of blood pressure has been a significant factor in 

the decline in cardiovascular deaths seen in high-income countries since the 1960s. Earlier 

detection and treatment of some diseases, for example rheumatoid arthritis, does seem to 

modify the natural history, leading to significant clinical benefits. What is missing is a balanced 



and systematic evaluation of the benefits and harms before the implementation of such 

changes. 

 

What can be done to reverse this? Each of the three processes of changing disease classifications  

needs to be addressed. First, changes to disease classifications need to be evaluated and challenged 

as rigorously as any other healthcare intervention. A checklist provides suggestions that could be 

used by groups modifying definitions of disease10. . The current methods, which often rely on 

opinion rather than evidence and may be influenced by academic and financial conflicts of interest, 

are not sustainable. Second, health technology assessment processes for tests need to consider both 

accuracy and potential changes in the spectrum of patients classified as diseased. Third, professional 

societies and organized medicine need to monitor and modify the incentives that might induce 

implicit changes in clinicians’ implicit threshold. All of these will require considerable effort, but are 

vital for both patient safety and managing the increasing  costs of healthcare. 
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