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1. Introduction

Recent years have been characterised by an increased awareness in
the fact that a high number of overused diagnostic imaging, medica-
tions and procedures provide no benefit to patients and may even cause
harm. Moreover, many studies have addressed the problem of the
correct approach and implementation of the concepts of appropriate-
ness and inappropriateness in daily medical practice. All health
workers, as well as patients and the public, should know the con-
sequences of inappropriate use of tests, procedures and treatments, such
as damage due to radiation exposure, adverse drug reactions and
complications due to diagnostic or therapeutic procedures.
Inappropriateness may also have relevant economic consequences,
particularly important in a historical period characterised by increased
growth in health costs and by the problem of the sustainability of our
health systems.

This article focuses on three problems: 1) the complexity and the
variability of the concept of appropriateness; 2) the weakness of data
regarding the economic consequences (and potential savings) of in-
appropriate choices in clinical practice; 3) the importance but also the
limitations, of the efforts for the reduction of inappropriate tests and
treatments.

2. Appropriateness, a complex and variable entity

In health care the primary concept for the definition of appro-
priateness, is the balance between risk and benefit of a treatment:
“usually not appropriate”, where the harms of doing the treatment
outweigh the benefits; and “usually appropriate” where the benefits of
doing a treatment outweigh the harms or risks [1]. However, such a
narrow conceptualization of appropriateness is limited and cannot en-
sure that high quality care is provided with a responsible use of limited
medical resources, in order to control the increasing health care costs.
Indeed the evaluation of appropriateness should include not only risk
benefit ratio but also the magnitude of the effects, the individuals or
groups with specific characteristics to whom the finding apply (on the
basis of the principles of evidence-based medicine), considering cost-
effectiveness and ethical principles. Therefore appropriate care should

be effective (based on valid evidence); efficient (cost-effectiveness) and
consistent with the ethical principles of the community or society.
Regrettably, there is currently insufficient evidence to make such eva-
luations across a broad spectrum of potential clinical indications. The
problem of appropriateness is complicated especially if we also consider
that some clinical characteristics of patients (such as comorbidities), are
sometimes the complex drivers for specific test ordering. Moreover
potential purposes of test include the detection or exclusion of disease,
risk stratification and the evaluation of therapeutic efficacy. Sometime
also appropriate tests may not result in any active change in the man-
agement plan (variation in diagnostic workup, therapeutic decisions, or
follow-up planning) in a relevant proportion of cases [2] and therefore
the concept of appropriateness and the concept of usefulness may di-
verge considerably. Acknowledging this inferential caveat, especially
for diagnostic tests, appropriate indications will not mean their use
leads to a secure patient benefit [3]. At the same time, however, in the
absence of comparative data is also difficult to understand whether
merely changes in action plans equate with clinical usefulness or
whether a test is still of value when it reassures that the current man-
agement plan is fine.

Appropriateness is a complex problem and a variable entity whose
criteria and characteristics may change over the course of time and be
influenced by different clinical settings. Indeed the concept of appro-
priateness is strictly connected with the cultural evolution and the ac-
quisition of new data and evidence. These are in turn implemented in
guidelines which are endorsed by the scientific societies. Advances in
knowledge may create apparently paradoxical changes, for example the
use of beta blockers for heart failure treatment were considered as
highly inappropriate in the past, but are now a mainstay of treatment.

In the literature, its frequency is highly variable due to many factors
such as data collection methods and the characteristics of the popula-
tion studied. Studies range from experiences of a few centres with small
populations and short periods of observation [2,4,5] to huge national
studies with more than a million patients included [6]. Moreover,
“unmappable cases” (39–46%) and “uncertain cases” (20–23%) are
often present in retrospective studies making it difficult to determine
the real frequency with precision [7].

Appropriate use of tests and procedures also change according to
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the clinical situations in which they are applied. For example, appro-
priateness for the percutaneous coronary interventions is very high in
acute coronary syndromes (> 95%) [7,8], while in stable angina it is
much lower (about 50%) [6,8]. The qualification of reference centres
may also account for variations in the level of appropriateness and
sometimes there are relevant differences between hospitals (with range
of inappropriateness from 0% to 55%) [8].

Appropriateness is also influenced by the professional background
of the physicians requesting a specific test or procedure, probably re-
flecting a greater familiarity with its role and limitations. In fact, tests
and procedures when prescribed by specialists are frequently more
appropriate than when prescribed by non-specialists [9], for example
the appropriateness for cardiac computed tomography examinations
was 58.5% for cardiologists, in contrast to 29.7% for non-cardiologists
(p < .01) [9]. Finally, the insurance status of patients is also not
negligible, as it may cause differences in the rate of appropriate pre-
scriptions of procedures [10].

Thus, inappropriateness is the consequence of many components:
ranging from ignorance of the correct indications, the defensive ap-
proach, but also, in some health systems, ease of access to tests and
procedures.

Inappropriateness is not without risk. Inappropriate medication use
has been documented in about 20% of elderly patients [11] and can
have sizable adverse effects on patient health outcomes [12]. Moreover
preventable adverse drug events (ADEs) result frequently in urgent
medical attention or hospitalizations [13]. Considering the relationship
between antimicrobial consumption and antimicrobial resistance [14],
overutilization of antibiotics may contribute to the emergence of re-
sistances. Inaccurate test results represent true risks to the patient and
costs to both patients and the health care system. Indeed it is necessary
to remember that imaging tests may observe anomalies or artifacts
erroneously diagnosed as pathological, as well as anomalies that have
no pathological meaning (“incidentalomas”). In this contest “control
tests” required to reassure the doctor and patient can sometimes give
unclear answers and activate a more or less long journey through
imaging laboratories in order to “control” the “checks” performed
(“Ulysses syndrome “) [15–17]. Finally the risks associated with io-
nizing radiation should be not underestimated and X-ray imaging
exams should be performed only after careful consideration of the pa-
tient's health needs and radiation doses should be “As Low as Reason-
ably Achievable” to minimize radiation exposure to the patient.

3. Economic problems

Waste in health care is a major component of health costs [18,19].
Certainly many factors contribute to these unnecessary costs, such as:
failure of care coordination; administrative inefficiency; fraud and
abuse. However, overtreatment (and sometimes also failure of care
delivery), as an expression of inappropriate choices, seems to be the
most important factor [19]. Nevertheless, the potential saving due to
the elimination of waste is not clear. An exact quantification of the
problem is difficult or impossible and the published data probably lead
to conclusions that are over-optimistic. Brody [18] affirms in an edi-
torial that “waste in U.S. health care…actually amounts to…at least
30% of the budget – and that this waste is a major driver of cost in-
creases”. This statement is based on the study of Berwick and Hackbarth
[19] who analysed many complex data regarding all types of waste,
leading to the conclusion that, at a prudential estimate, the total
amount of waste in USA exceeds 20% of health costs and “over-
treatments” should vary between 150 and 226 billions dollars in the
year 2011. Also Fisher et al. [20], using a different approach, calculated
that “about” 30% of health expenditure had to be considered waste of
non-beneficial measures. They studied the differences per capita in
Medicare spending from 1992 through to 2006 in five US hospital re-
ferral regions and noticed important variations between regions. For
example, per capita spending in Miami grew at an annual rate of 5.0%

as compared with 2.3% in Salem (Oregon) or 2.4% in San Francisco.
These differences did not appear to be due to differences in health or to
other factors (payment system for example) but rather to the propensity
to intervene in grey areas of decision making (for example more fre-
quent referrals to subspecialties, hospital and intensive care admis-
sions). The Authors calculated that the reduction of the annual growth
in per capita spending from 3.5% (national average) to 2.4% (San
Francisco) would leave Medicare with a healthy estimated balance of
758 billions dollars, a cumulative savings of 1.42 trillion dollars over
about 15 years. In a more sectorial study focused on frequency and costs
of five clinical activities (suggested by The Good Stewardship Working
Group) of common use in primary care but considered of little benefit to
patients, Kale et al. [21] calculated that the approximate annual cost
(national estimate) was 6.76 billion dollars. Finally, Mello et al. [22]
tried to calculate the costs of “defensive medicine”, strictly connected
with the problem of inappropriateness. They estimated that the total
amount of hospital and physician spending was 45.6 billion dollars in
the year 2008.

It is difficult and probably inappropriate to try to make comparisons
between these data or try to reach reliable or exact conclusions as to the
amount of waste, costs and potential savings. Indeed, the different
studies analysed different and variably selected populations (hospital
versus outpatients, different interventions etc.). Also debatable are the
extrapolations of data, expression of different geographical, temporal
and clinical situations for a national or international estimate. The most
mentioned and accepted data (as in the Lancet [23] and in the Orga-
nisation for Economic Co-operation and Development [24]) are based
on the study of Berwick and Hackbarth [19] but all these researches
have a common denominator i.e. that waste (and in particular in-
appropriate choices) has a relevant and sometimes an extraordinary
impact in the economic balance of our health care systems and that all
communities have a pool of wasted resources which could be more
rationally used. As we mentioned it is challenging to translate low-
value services into meaningful metrics also because available data
sources often lack the clinical detail necessary to distinguish appro-
priate from inappropriate use. There is a broad interest in systems that
use big data medical systems providing upstream information which
could allow greater discretion in identifying inappropriateness and
further improve the quality of cost effectiveness analysis. Moreover
professional societies, regulators, and payers need to standardize defi-
nitions that can be applied uniformly and fairly.

4. The choosing wisely campaign

The Choosing Wisely campaign represents a physician-driven effort
to create conversations between physicians and patients regarding the
increasing awareness that tests, procedures and medications are fre-
quently overused. The purpose was to disseminate the recommenda-
tions of the scientific societies and to promote a process of appro-
priateness within a relation of dialogue and decision sharing with the
patients and the public. Building on the work of Dr. Brody [18] and the
National Physicians Alliance (NPA), the Board of Internal Medicine
(ABIM) Foundation lunched the campaign with the release of the top 5
lists [25]. The Top Five list consists of five diagnostic tests or treatments
commonly ordered, that are among the most expensive services pro-
vided, and that have been shown not to provide any meaningful benefit
to at least some major categories of patients [18]. Choosing Wisely
campaign begun>7 years ago [18,25] and has now involved 19
countries,> 80 specialty societies which have produced> 500 re-
commendations. The Choosing Wisely campaign is important and in-
novative but some open problems and points of criticism have to be
considered.

Many professional societies have published “top-five” lists, but most
have not detailed the methods by which the list was created, without
much input from frontline practitioners, using a process without clear
criteria for inclusion on the list [26]. Some scientific societies rarely
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included, in their suggestions, procedures that are characteristic of their
specialty (otorhinolaryngology, orthopaedics for example) and pre-
ferred suggestions regarding imaging or use of antibiotics [27].

Moreover, it is advisable to re-evaluate the criteria of choice for
some of the top five suggestions which are very rarely used in medical
practice, such as, for example, a stress-test before low risk surgical in-
tervention (0.76–2.4%), an indication of limited importance in a cam-
paign pointed toward an extensive improvement of appropriateness
[28]. Other data indicated problems in the implementations of the
Choosing Wisely suggestions into clinical practice [29]. For example, a
group of primary care physicians considered some recommendations
regarding tests or treatments for symptomatic conditions difficult to
follow (9.8–32%) with a high level of reported difficulties in acceptance
from patients (35.7–87.1%) [29]. All these data indicate the importance
of a solid methodology to develop the list of advance services. A
methodology including broad college discussion, practitioner surveys,
transparency, buy in, modified Delphi technique, and solid scientific
foundations can be used to identify actionable targets of overuse [30].

Probably the most common and still unsolved issue is the lack of a
rigorous and of a systematic methodology for the evaluation of the
proposed initiatives. In this absence, it is impossible to know the extent
and the characteristics of the obtained results but also to affect the
future programming. In fact, according to some recent reviews [31,32]
most published studies have to be considered “low quality” and many
used weak quasi-experimental methods such as simple “pre-post de-
sign”, which make it difficult to separate the intervention effects from
unrelated effects [31].

The extent to which the concepts and the principles of the Choosing
Wisely campaign are part of the cultural background of the medical
community is practically unknown. In a super-selective sample, 80% of
members of the academic chairs or division chiefs of emergency med-
icine in USA were aware of the Choosing Wisely campaign (although
about half did not recall any recommendation) but this sample certainly
cannot be considered representative of the “real world” [33]. Probably
more realistic are the data reported by Colla et al. [34] indicating a
limited knowledge in a group of primary care physicians (43.2%) and a
much lower rate in medical specialists (37.4%) and surgical specialists
(27%).

Moreover, there is the risk that some scientific societies may en-
thusiastically follow the Choosing Wisely program (“fad effect”) but
limited to the identification and publication of the top 5 re-
commendations without an active participation in the following steps
(educational activities, meetings, evaluation of results, behavioural
changes etc.). In fact, the knowledge of the problem, per se, is in-
sufficient for its solution. Indeed the evaluation of Choosing Wisely
recommendations showed only limited results [35] and, as reported by
Rosenberg et al. [36], the decrease of some services (from 14.9% to
13.4% for example) may not represent clinically significant changes.
Conversely some services showed an increased frequency and the most
highly used services such as preoperative chest x-rays and low back
pain imaging, remained stable [36].

All these data indicate that till now the Choosing Wisely re-
commendations have not substantially impacted care and further efforts
are needed to translate the many recommendations into behavioural
changes. In conclusion the Choosing Wisely campaign has certainly to
be considered significant and innovative but, after more than five years'
experience, some observations have to be made:

- the criteria for the formulation of some of the “top 5” re-
commendations are not always evident and they should be clearly
defined. Moreover, the>500 recommendations should be critically
evaluated and, also considering the overlap between different dis-
ciplines, a stricter cooperation among the scientific societies should
be favoured;

- the behavioural changes in the medical community in different
countries induced by the Choosing Wisely recommendations are

largely unknown but, till now, they seem to be modest. The evidence
of a significant impact is absent and certainly the implementation of
a rigorous robust methodology of evaluation of results is needed;

- It is essential to translate the Choosing Wisely recommendations
into behavioural changes, involving not only the medical commu-
nity but also the general public;

- Changes in physician behaviour seem to be slow and more active
multidisciplinary coordinated interventions are needed.

We are living in a historical period characterised by an apparent
paradox i.e. we have the possibility to improve the quality of our work
and at the same time to achieve cost savings and waste reduction.
However, the evolution of these changes is very slow and probably due
to conscious or unconscious conservativeness of the medical commu-
nity, which cannot be an indifferent bystander but must play a more
active role in the process of change.
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