
The understanding that too much healthcare is prevalent, 
wasteful, and harmful is well-established globally [1] as 

well as in Israel [2]. The last decade has seen an exponential 
growth in the medical literature published in the field.

Initiatives such as  [3], 
, 's , 
's  series, and 

other articles in leading medical jour-
nals, lead the discourse.

To characterize, understand, and 
offer solutions to the too much healthcare phenomenon, a clar-
ification of the terms being used is essential [4]. The main im-
portant distinction is between overdiagnosis and overuse. Obvi-
ously, the paths of overdiagnosis and overuse might merge, thus 

amplifying the harms associated with each of them. An example 
might be when an unneeded test (i.e., overuse) detects a tumor 
that would not have caused the person harm if left undiscovered 
(i.e., overdiagnosis).

According to the official Medical Subject Headings (MeSH) 
definition [5], overdiagnosis is defined as the labeling of a per-
son with a disease or abnormal condition that would not have 
caused the person harm if left undiscovered. Individuals derive 
no clinical benefit from overdiagnosis, although they may expe-
rience physical, psychological, or financial harm. 

There are two other sources of overdiagnosis that are not the 
focus of this article: creating new diagnoses by medicalizing 
ordinary life experiences and expanding existing diagnoses by 
lowering thresholds or widening criteria without evidence of 
improved outcomes.

There is an important distinction between overdiagnosis and 
false positive. A false positive test result is followed by more 
accurate testing, which eventually rules out the initial test result. 
In contrast, overdiagnosis is a correct diagnosis according to the 
diagnostic or pathologic criteria of the disease. 

The increased ability to scrutinize the body by advanced tests 
and imaging techniques enables detecting abnormalities more 
often and earlier than ever before. Contrary to the common be-
lief that early detection is always better, there are many exam-
ples showing that early diagnosis is sometimes harmful [6].

It is now recognized that some diseases have a large reser-
voir of pre-symptomatic or asymptomatic abnormalities that 
look exactly the same as the clinical disease (e.g., under a mi-

croscope or by imaging) according 
to the proper diagnostic criteria but 
do not behave the same and would 
not have caused the person harm if 
left undiscovered. Overdiagnosis is 

seen in malignant diseases such as thyroid, kidney, prostate, 
breast, lung, and skin (melanoma) cancers [7] as well as in 
other conditions such as chronic kidney disease, pulmonary 
embolism diseases, and mental disorders.



Clearly, the overdiagnosed do not need treatment, but since 
it is impossible to distinguish between overdiagnosed and 
non-overdiagnosed conditions, as they both look the same, ev-
eryone is treated. Obviously, people do not get any benefit from 
treatment for diseases that would not have caused them harm if 
left undiscovered. Nevertheless, they may experience harm from 
side effects and consequences of the treatment, and by the mere 
labeling of a serious diagnosis. That harm may be physical, psy-
chological, or financial, and it may affect a patient’s family.

There are two main routes leading to overdiagnosis: the in-
tentional route of screening and the unintentional one of inci-
dental findings.

Screening aims at diagnosing a disease in its asymptomatic 
phase. An ideal screening test would detect all the people who 
would eventually become symptomatic, but earlier. In addition, 
there should be a proven benefit from treatment at this early 
stage. However, some screen-
ing tests detect more people 
than anticipated [8]. In other 
words, many screening tests detect not only people who would 
eventually present with the disease and therefore benefit from 
its early detection, but also people who would never show 
signs of the disease if left undiscovered. Overdiagnosis can be 
estimated using different research methods. Each has its own 
strengths and limitations [9].

Unfortunately, overdiagnosis is the rule rather than the excep-
tion for many cancer screening tests. A prominent example is a 
15-fold increase in the incidence of thyroid cancer seen in South 
Korea after starting screening, while mortality from the disease has 
not changed. The graph showing this gap is regarded as 

 to overdiagnosis [10].
Another example is lung 

cancer screening in low-risk 
Taiwanese women, most of 
whom have never smoked. Lung cancer incidence increased 
more than 6-fold, while there was no change in mortality and in 
the incidence of late-stage tumors. The epidemiologic signature 
of rising incidence and stable mortality suggests overdiagnosis 
[11]. Even screening tests with proven benefits may include, 
alongside the benefits, a certain magnitude of overdiagnosis.

In prostate cancer screening, a small decrease in prostate 
cancer mortality has been achieved at the cost of numerous 
overdiagnosed men presenting with significant consequences of 
treatments [12]. The overdiagnosis rate is 20–50% of men with 
screen-detected prostate cancer [13].

Breast cancer screening is an apparent example for trade-off 
between benefit and harm [14], with overdiagnosis account-
ing for between 15% [15] and 30% [16] of screening detected 
breast cancers. Since the debate about screening in general and 
breast cancer screening in particular has the potential to become 

emotional [17], it is important to keep in mind that, “discussing 
overdiagnosis is good science, not an accusation of malpractice. 
It is the nature of science to change. A scientific attitude entails 
skepticism and openness to questioning” [18].

The  occurs when a screening test with high 
rates of overdiagnosis is seen as being successful. The higher 
the rate of overdiagnosis, the greater is the perceived benefit, as 
more people are “cured”. The widespread survivor stories drive 
more people to request the screening test, which feeds the vi-
cious cycle of overdiagnosis. 

Personal stories expressing gratitude to the practitioner who 
had recommended a screening test that discovered an asymp-
tomatic disease and therefore saved a life are common. 

Those survivor stories are supported and reinforced by ex-
tremely positive social attitudes toward screening [19] by finan-

cial, political, and professional 
interests [20]; by physician innu-
meracy and misunderstanding of 

statistics that may stimulate enthusiasm about screening [21]; by 
wishful thinking; and by fears of both patients and doctors [22]. 
All of these attitudes are strong drivers of overdiagnosis.

The inverse narrative, which involves regret about taking the 
screening test, about being potentially overdiagnosed, and about 
enduring consequences of treatment for a disease that might not 
have caused any harm if left undiscovered is rarely heard, if at 
all. However, according to the rates of overdiagnosis, this un-
told narrative is the true story of 15–30%, 20–50%, 0–67%, and 
50–90% of people with screen detected breast [15,16], prostate 
[13], lung [23], and thyroid cancer [24], respectively.

While we can estimate the 
rate of overdiagnosis of a specif-
ic disease, it is not possible when 
looking at individuals with that 

disease to affirm whether or not they are overdiagnosed. This situ-
ation makes overdiagnosis difficult to grasp, to connect with, and 
to share personal stories about. 

For those screening tests that have both benefit and harm, a shared 
decision-making process is essential to avoid both post-factum re-
gret and unrealistic expectations. The complete information about 
the benefits and the harms, among which is overdiagnosis, should 
be presented to patients when offered screening. Current guide-
lines recommend shared decision-making for a few screening 
tests, but it rarely happens properly in practice [25]. 

The occurrence of a substantial overdiagnosis, as well as the 
finding that screening is having only a small effect on the rate 
of death from breast cancer, while most of the reduced death 
rate is due to improved treatments [26], is supporting the call 



for shared decision-making also about breast cancer screening 
[27] instead of unbalanced promotion of screening [28]. Inde-
pendent reviews of breast screening in the United Kingdom, 
Switzerland, and France [29] highlighted the need for complete 
and balanced information and acknowledged overdiagnosis as a 
serious harm. Evidently, these recommendations differ from the 
common practice in the United States and Israel. 

Incidental findings, discovered on imaging performed for an 
unrelated reason, are another route leading to overdiagnosis. 
Resolution of imaging tests is continually improving and their 
utilization is increasing, both of which make incidental findings 
very common. According to an umbrella review of systematic 
reviews [30], tests that had the highest prevalence of inciden-
talomas were computed tomography of the chest (45%), com-
puted tomography colonoscopy (38%), and cardiac MRI scans 
(34%), MRI of the spine (22%), 
and MRI of the brain (22%).

The major financial and health 
consequences and the unavoid-
able anxiety caused by inciden-
tal findings turn many people into VOMIT: victims of modern 
imaging technology, according to a catchy acronym [31]. The 
contribution of incidental findings to overdiagnosis was demon-
strated in thyroid cancer [32] and kidney cancer [33]. Novel 
strategies to reduce incidental findings and the resulting overdi-
agnosis [34] should be considered and evaluated.

Medical overuse is excessive, or unnecessary, utilization of 
health services. Overuse has two major components: over test-
ing and over treatment.

Overuse is linked to low-value care medical services, such 
as tests and procedures that should not be performed given their 
potential for harm. The terms overuse and low-value care are 
used interchangeably in this review. 

The notion that low-value care might cause both short- and 
long-term harm, and the concept of an overuse cascade is plausi-
ble to practitioners and easily demonstrated [35], although over-
use might be difficult to measure and has some gray zones [36].

Overdiagnosis is recognizable in populations and not at the 
individual level. It is not possible to affirm whether an indi-
vidual who was given a certain diagnosis was overdiagnosed. 
The case is different with the phenomenon of overuse. Hence, 
interventions aimed to reduce overuse at the level of the consul-
tation, i.e.by an individual practitioner, when taking care of an 
individual patient, may be helpful.

The Choosing Wisely campaign, initiated by the American 
Board of Internal Medicine (ABIM) Foundation in 2012, gener-

ates lists of items that “providers and patients should question. 
The campaign involves 80 specialty societies and more than 600 
items in the United States, and has extended to more than 20 
countries worldwide, including Canada, the United Kingdom, 
Germany, Japan, Australia, and Israel. Choosing Wisely in Is-
rael [37], initiated by the Israeli Medical Association, involves 
13 scientific associations and has produced 72 evidence-based 
recommendations to reduce overuse and low-value care. 

Choosing Wisely has been criticized [38] for picking up the 
low-hanging fruits and avoiding recommendations that might 
reduce overuse of lucrative procedures, for variations in the lev-
el of evidence of its recommendations and for being toothless. 

Nevertheless, Choosing Wisely has contributed to a mean-
ingful change in the culture of medicine. It now faces the 
challenge of developing interventions that go beyond recom-
mendations to actually reduce the use of low-value care [39]. 
Multi-component interventions rather than single-component 

ones, and targeting clinicians 
rather than patients, are the 
most effective types of in-
terventions [40]. Further re-
search on the implementation 

of the recommendations and de-implementation of low-value 
medical services is desperately needed. 

The idea of too much health care has two major components: 
overdiagnosis and overuse. Overuse of a screening test by extend-
ing screening to a lower risk population or adopting a screening 
test without insisting on evidence is especially harmful resulting in 
overdiagnosis and turning healthy people into sick ones unnecessar-
ily. While some of the drivers of overdiagnosis and overuse are sim-
ilar, different and parallel strategies are needed in order to reduce 
them. This is one of the major challenges to our health care system. 



Wragg and colleagues show 
that primary infection or vaccination induces robust S751-

PD-1. In both contexts, cells exhibited a restricted T 
cell antigen receptor repertoire, including a highly public 
clonotype and considerable clonotypic overlap between 

cells contrasted with the comparatively delayed increase 
in antibody titers. Overall, the authors demonstrate 

established by infection and/or vaccination are efficiently 
recalled upon antigen re-exposure and may contribute to 
long-term protection against SARS-CoV-2.


