
Contemporary medical practice is de-
signed to maximize the delivery of 

healthcare rather than optimize health. This 
dilemma has led to an avalanche of ineffec-
tive and low-value care that not only wastes 
money but exposes patients to unnecessary 
risks and deprives care to those who are 
truly in need. It has been estimated that ap-
proximately one-third of medical care does 
not improve health, while another 10% is 
harmful to health [1]. Many of our superfi-
cial assumptions about medicine are wrong. 
More medical care is not always better, and 
it is sometimes worse. Not all medical tests 
and treatments are worthwhile. 

As practicing clinicians, we see many 
examples of society’s over-dependence 
on medicine. We see the waste and harm 
that come from performing or prescribing 
unnecessary, ineffective, or marginally ef-
fective tests and treatments as well as the 
perverse incentives that are rife in a medi-
cal system based upon the business model 
of healthcare. As we outline in our book, 

 [2], it is time for doctors to 
consider their part in all of this waste and 
to re-engage with the ideals expressed in 
the modern Hippocratic Oath [Figure 1]. 

Each pledge in the oath, commonly 
considered to be the ethical basis and 

guiding framework for the practice of 
medicine, sums up what is wrong with 
modern medicine [see Figure 1]. There is 
a pervasive belief in personal experience 
over scientific evidence and a conviction 
that doing something is better than doing 
nothing. This belief is coupled with an 
overestimation of the benefits and un-
derestimation of the harms of medicine, 

a tendency to treat risk factors and surro-
gate outcomes rather than illness and to 
treat people who are not truly sick. 

Even when procedures and treatments 
have been overwhelmingly proven to be 
unhelpful or even harmful, it generally 
takes years, often decades, for practices 
to change. For example, since the first 
randomized placebo-controlled trial of 



arthroscopic surgery was performed 
in 2002 by Moseley et al. [3], we have 
known that it is an ineffective treatment 
for knee osteoarthritis. However, it has 
taken another 20 years and many other 
trials to convince surgeons to finally stop 
performing this procedure [4], although 
the practice remains common in some 
settings [5]. It remains to be seen wheth-
er rates will decline further in response to 
a growing body of evidence that suggests 
the surgery may hasten progression of 
osteoarthritis and joint replacement [6].

We also repeatedly fail to learn from 
our mistakes. New and often expensive 
medical advances continue to be intro-
duced into usual care prior to their prop-
er evaluation. While this comes from 
a well-intentioned desire to pass on the 
presumed benefits that new advances 
promise, their rapid introduction often 
backfires. Not only may the benefit be 
overestimated, but the harm may only be-
come evident after those treatments have 
been introduced. This overestimation is 
exemplified by platelet rich plasma injec-
tions, which were introduced into prac-
tice about 15 years ago and aggressively 
marketed without the normal phases of 
drug development and approval process-
es and in the absence of rigorous evi-
dence to support their use [7]. It turns out 
that these injections are unlikely to pro-
vide any meaningful benefits [8,9]; how-
ever, this compelling evidence has not 
yet resulted in any decline in their use. 

We know that doctors seek to provide 
the best care for their patients and do not 
deliberately set out to cause harm. So why 
does this overly positive view of medicine 
prevail? We can think of several reasons. 
First, we want to believe that we are help-
ing so we are much more accepting of evi-
dence that supports our beliefs. Confirma-
tion bias leads us to find flaws in evidence 
that is contrary to our beliefs in order to dis-
miss it. Second, when there is uncertainty, 
we assume effectiveness. This uncertainty 
provides an excuse to treat rather than wait, 
often attributing any subsequent improve-
ment to our intervention rather than natural 
history. Third, we tend to distort the proba-

bilities associated with success and failure. 
This  or lottery mentality 
leads us to overestimate the benefits of 
medicine while discounting or dismissing 
altogether the chances of harm.

Fourth, and fundamentally, many doc-
tors lack the necessary scientific knowl-
edge and skills to be able to distinguish 
between high and low certainty evidence, 
to apply it to their patients, and to help pa-
tients make evidence-informed decisions. 
Clinical epidemiology, the basic science 
of clinical medicine, is essential to the 
optimal evidence-informed practice of 
medicine. As a result of not understand-
ing the science, we are too easily misled 
and are poorly equipped to recognize and 
deal with confirmation bias. We are also 
susceptible to unsupported claims, rheto-
ric, and spin that can come from coached 
medical opinion, industry, and the media. 
Finally, it is in our interests to feel valued 
and effective and in the interest of our pa-
tients to believe in the treatments we are 
providing. Assuming our treatments work 
also provides financial reward for us and 
the whole medical-industrial complex.

The four major themes that we explore 
in are medicalization, overdi-
agnosis, overtreatment, and medicine as big 
business [2]. Medicalization is the process 
by which normal human conditions come 
to be defined (and treated) as medical con-
ditions within a disease-illness paradigm. 
Examples include anxiety and sadness, 
slightly elevated blood pressure (or pre-hy-
pertension), and normal stages of life such 
as menopause and ageing. While medical-
ization is not  bad, the problem 
lies in who gets to decide what is abnormal, 
what drives the process, and whether it 
helps the people labeled as abnormal.

An example of the unintended conse-
quences of well-meaning attempts to treat 
more people and improve health is the 
lowered threshold for a diagnosis of ges-
tational diabetes. The change in diagnostic 
criteria resulted in diagnosing gestational 
diabetes in more than double the number 
of pregnant women who were previously 
considered normal [10]. These pregnant 
women are more closely monitored and 

receive more interventions, yet there is no 
evidence that this results in any benefits 
for either them or their babies.

Overdiagnosis occurs when someone 
is given a diagnosis that is technically 
correct (i.e., they are not misdiagnoses), 
but detecting, labeling, or redefining the 
problem as a disease does not benefit the 
person being diagnosed [11]. Apart from 
being unnecessary to the improvement of 
health, overdiagnosis can cause psycho-
logical distress from being labeled, phys-
ical harms from unnecessary treatment, 
and has financial and opportunity costs.

Overdiagnosis can occur when healthy 
people are screened for diseases, such as 
cancer, and abnormalities are detected that 
would not have caused any symptoms or 
clinical problems in their lifetime. The 
poster child for how overdiagnosis can 
cause harm was the South Korean program 
of mass screening for thyroid cancer that 
resulted in a 15-fold increase in thyroid 
cancer rates from 1993 to 2011 [12]. Tens 
of thousands of people were unnecessar-
ily diagnosed over this time, most with 
papillary thyroid cancer, frequently an in-
active form of cancer. They were treated 
with thyroidectomies and subsequently 
required lifelong thyroid hormone replace-
ment. Some would have had complications 
such as vocal cord paralysis and accidental 
removal of the parathyroid glands, and yet 
the number of deaths from thyroid cancer 
over this period remained the same.

Overdiagnosis also occurs when dis-
ease definitions are widened. Examples 
include the gestational diabetes example 
as well as lowering of the threshold for 
hypertension, which results in many more 
normal people being labeled as diseased, 
thus receiving treatment. Treatments for 
mild conditions result in fewer benefits 
than the same treatments applied to more 
severe conditions, yet the risks remain 
unchanged. Labeling risk factors such as 
osteopenia, a risk factor for osteoporot-
ic fractures, as a disease in its own right 
[13], or the creation of new diseases that 
are a normal part of ageing such as sar-
copenia [14], are other ways that overdi-
agnosis may occur. Investigating people 



with minor symptoms unnecessarily can 
also result in overdiagnosis. For example, 
most imaging abnormalities observed in 
the lumbar spine are benign age-related 
changes but may be falsely assumed to be 
the cause of a person’s back pain [15]. 

Overtreatment, like overdiagnosis, 
is defined as treatment that provides no 
benefit to the patient. Overtreatment can 
also occur in healthy people, such as af-
ter screening or as a result in a changing 
definition of what is considered abnormal. 
It can occur in people with symptoms, for 
example treating a condition like tennis 
elbow that will resolve spontaneously irre-
spective of treatment [16]. Futile treatment 
in people who are sick or dying is another 
form of overtreatment [17]. While over-
treatment is primarily driven by the distort-
ed perception of medical care that overes-
timates benefits and underestimates harms, 
other contributors include the practice of 
defensive medicine, health systems that in-
centivize tests and/or treatments rather than 
health improvements, and a clinician’s dif-
ficulty in being seen to be doing nothing.

The business aspect of medicine is a ma-
jor driver of overtreatment. Economic mod-
els are applied to the practice of medicine, 
despite not being appropriate. For example, 
supplying more doctors leads to more treat-
ment (supply drives, rather than satisfies 
demand). Also, market-oriented medical 
practice leads to more care, regardless of ef-
fectiveness. In a study in the United States, 
patients with low back pain were more like-
ly to be referred for an MRI and undergo 
surgery in areas with greater MRI availabil-
ity [18]. Insurers and governments fund ac-
tivity (tests and treatments) rather than out-
comes (health) and all stakeholders benefit 
from increased turnover: insurers, hospitals, 
device manufacturers, pharmaceutical com-
panies, and doctors. Profit driven healthcare 
has been labelled the  
driving overtreatment [19].

There are many other contributors to 
low-value care, including the increasing 
sensitivity of new technology that identifies 
smaller and smaller abnormalities, unbal-
anced media stories of breakthroughs and 
miracle cures, and unrealistic patient and 
societal expectations of what medical care 

can achieve. The overestimation of benefit, 
underestimation of harm, and increasing re-
liance on medicine requires correction. In 
addition to highlighting the problem, our 
book also offers potential solutions [2]. 

Many things can be done to begin to cor-
rect the problem. Increased science literacy 
is required to understand biases and better 
evaluate the evidence. Universities and pro-
fessional colleges can increase the training 
requirements in evidence-based medicine. 
Clinicians can become involved in the 

campaign, a physician-led 
movement that has a presence in over 20 
countries and seeks to identify and reduce 
wasteful healthcare practices [20]. Regula-
tors can demand supporting evidence before 
allowing the introduction of new tests and 
treatments. Patients themselves should be 
more questioning of medical opinion by 
asking questions such as, “What is the evi-
dence that this test or treatment will be more 
beneficial and less harmful than alternative 
treatments or no treatment?” And consid-
eration needs to be given to changing the 
systems under which medicine operates, to 
remove the vested interests and the incen-
tives that prioritize increased turnover of 
healthcare activity over health.

The amount of medical care continues to 
increase, despite evidence that much of it 
is ineffective or harmful. The assumption 
that medicine is always good and that more 
medicine is better needs to be challenged. 
We believe it is time for doctors to con-
sider their role in taking up that challenge.


