
Overuse is defined as: “a healthcare service that is provided 
under circumstances in which its potential for harm exceeds 

the possible benefit” [1]. It is expressed as the gap between de-
sired services and available ones. This common problem affects 
20% to 33% of patients who receive unnecessary, ineffective, or 
potentially harmful treatments or services [2,3]. Overuse may 
harm patients physically 
and mentally and nega-
tively affect health sys-
tems by wasting resources 
and diverting public funds of public health and welfare [4]. 

Direct measurement of overuse using documentation of in-
adequate service delivery is challenging due to the difficulty 
of defining the appropriate care for patients with different per-
sonal preferences and needs. It is possible to measure overuse 

indirectly by examining unjustified geographical changes in the 
frequency of procedures and the intensity of treatment. Despite 
these challenges, a high prevalence of overuse of a wide range 
of services is well documented in high-income countries and is 
also gaining momentum in low-income countries. 

The number of articles on overuse of medical services has 
increased in the last few years indicating a growing interest in 
this issue. Reviews of articles on overuse revealed medical prac-
tices with questionable effectiveness, including the use of cyclo-
benzaprine and oxycodone/acetaminophen for the treatment of 
acute lower back pain [5], molecular tests that test for 

 [6], regular monitoring of benign thyroid nodules [5], inef-
fectiveness of pregabalin for sciatica pain [7], use of opioids for 
non-cancerous chronic pain with no significant clinical benefit 
[8], unnecessary hospitalizations due to low-risk syncope, and 
administration of anticoagulants to 25% of patients with atrial 
fibrillation at low risk for thromboembolism. Furthermore, 94% 
of alternative testosterone treatments were not given according 
to the recommendations and 91% of patients returned to taking 
opioids after an overdose [8]. Other treatments that have not 
been found to be beneficial include monitoring of blood lipids 
(which only rarely influences the treatment), giving supplemen-
tal vitamin D and calcium to reduce hip fractures, performing 
echocardiography through the esophagus following cryptogenic 
stroke, oxygenating patients with moderate chronic obstructive 
pulmonary disease, and including dietary interventions in hos-
pitalized patients with malnutrition. 

Overuse has been demonstrated even in simple medical condi-
tions such as referrals to specialists and for advanced imaging for 

simple headaches (6.7% 
in 2000, 13.9% in 2010). 
Emergency departments 
often give too many antibi-

otic prescriptions (patients received antibiotics at 39% of visits).
These reviews also revealed medical services whose harm 

would most likely outweigh their benefit. For example, treat-
ing early-stage prostate cancer increases erectile dysfunction by 
10–30% but does not reduce mortality [7], performing surgery 



for meniscus tears with mechanical symptoms [7] was ineffec-
tive, and over diagnosing cancer caused anxiety and criticism 
for not seeking treatment [6], Performing kidney resection using 
robotic surgery was found to be slower and more expensive than 
laparoscopic surgery [6]. There were only incidental findings in 
22–38% of computed tomography (CT) or magnetic resonance 
imaging (MRI) exams and mammography screening among 
women with stage IV cancer [6]. 
Sixty-one percent of patients with 
diabetes reached very low glycated 
hemoglobin levels (< 7%), which may be harmful [5]. In ad-
dition, antipsychotic drugs administered to hospice patients in-
creased the severity of hallucinations and were associated with 
an increased risk of death. High-sensitivity troponin tests often 
yielded false positive results, and 16% of patients with positive 
troponin results in U.S. hospitals had myocardial infarction. 

Cancer

A comprehensive systematic review on overuse in cancer [8] 
found articles on the overuse of 154 services related to imaging, 
procedures, and treatments of cancer. Most studies (98%) dealt 
with elderly or geriatric patients and 76% focused on popula-
tions in the United States. The most studied services were low-
risk diagnostic imaging of prostate and breast cancer. Only a 
few studies evaluated cancer treatments or interventions aimed 
at reducing overuse [8].

Pediatrics

A systematic review of overuse in pediatrics [9] revealed pro-
phylactic antibiotic treatment for urinary tract infections, routine 
administration of opioid prescriptions, prolonged administra-
tion of antibiotics for latent tuberculosis, routine hospitalization 
in intensive care units, and pharmaceutic treatment of neona-
tal abstinence syndrome. Money and colleagues [9] suggested 
cancelling and/or re-examining unnecessary practices to avoid 
wasting resources and harming patients. The researcher also 
suggested examining developing practices before their wide im-
plementation, including nurse-guided home visits after hospital 
discharge, probiotics for gastroenteritis, and intensive cardiac 
screening programs for athletes [9]. 

Screening tests

A review of overuse of screening tests in the United States re-
vealed high frequency of colonoscopy in 34% of patients [5], 
60% overuse of follow-up colonoscopy after initial screening, 
58% overuse of screening for cervical cancer (PAP test), 39% 
overuse of preoperative lung function tests, 36.8% overuse of 
urine tests in children, and 36% overuse of screening for prostate 
cancer (prostate specific antigen. Screening for lung cancer using 
CT demonstrated higher harm rates among patients with low risk.

Imaging

It is estimated that 20–50% of all high-tech imaging does not 
provide useful information and may be unnecessary [10]. Be-
tween 2000 and 2007, the use of imaging among Medicare-in-
sured individuals in the United States increased faster than any 
other medical service [11]. Between 1996 and 2010, there was 
an annual increase of 7.8% CT scans, 10% MRI scans, and 4% 

ultrasound scans [12]. Between 2001 
and 2010 the use of CT for screen-
ing increased from 2.2% to 9.4% [5]. 

Ultrasound examination of carotids and re-catheterization were 
performed when the indications were uncertain or inappropriate 
[5]. Qaseem et al. [13] published a list of 37 common tests that 
they believe are overused. The list includes 18 imaging tests: 
13 are performed mostly by radiologists and 5 by cardiologists. 
The Choose Wisely initiative provides information on when im-
aging before cardiology surgery is justified.

Diagnostic tests

A recent systematic review of 118 articles found significant 
overuse of diagnostic tests with a wide variation rate of over-
use (0.1–97.5%). Most studies indicated an overuse rate lower 
than 25%, and in most cases the rate of overuse was only an 
estimation. Preoperative testing and imaging for uncomplicated 
low back pain were the most common diagnostic tests examined 
for overuse. Uniform definitions and evaluations are required in 
order to gain a more comprehensive understanding of the mag-
nitude of overuse of diagnostic tests [14].

Surgery

Invasive interventions in cardiology range from 4% to 20% in 
several Western countries [15,16]. The rate reaches 22% in Is-
rael [17]. It is estimated that 20% and 30% of knee surgeries 
performed in the United States and Spain, respectively, are un-
necessary [4].

Costs of unnecessary surgical procedures

Spending on surgical complications in the United States in 
2017 was over US$10 billion, and that accounted for about 
1.5% of all hospitalizations [18]. In the United Kingdom 
spending on surgical complication was estimated at 1–2 bil-
lion British Pounds [19]. The cost of surgical complications is 
difficult to estimate as their rate depends on the type of surgery 
performed. For example, the rate of complications in knee re-
placement surgery is 5% compared to 25% in abdominal sur-
gery [20]. The severity of the complication and the variables 
are included in the cost calculation (e.g., re-hospitalizations, 
quality-adjusted life years). The average cost of an abdomi-
nal surgery complication in the United States is approximately 
US$160,000, which is five times higher than the same surgery 
without complications [21]. As expected, the cost can increase 
by 15–240% depending on the severity of the complication 





[22]. Complications reduce the average marginal profit by al-
most 6%, although the real cost is even higher, as not all stud-
ies include out-of-hospital costs such as the burden and costs 
in the community [23]. Strategies focusing on increasing qual-
ity, such as Enhanced Recovery Program (ERP) and Enhanced 
Recovery After Surgery (ERAS), have led to cost reductions of 
surgical complications [24].

A wide range of solutions for reducing overuse have been sug-
gested. Examples for such interventions include a review of 
antibiotic prescriptions by physicians, which led to a 16% re-
duction in inappropriate use of antibiotics (from 20% to 4%). 
In another intervention, a shared decision-making tool for the 
treatment of low-risk chest pain reduced workload in the emer-
gency department from 52% to 37% [7]. Reorganization of elec-
tronic medical records succeeded in reducing unnecessary test-
ing (from 31.3 to 13.9 per 100 visits) [6]. In the United States, 
the medical liability reform was associated with a reduction in 
invasive tests for coronary artery disease, including a 24% re-
duction in catheterization [9]. 

Studies have found that one-fifth of healthcare expenses are 
unnecessary and can be 
reduced without com-
promising the system’s 
performance. Hospitals 
and prescription drugs significantly waste healthcare system 
resources. Hospitals are a key component in healthcare sys-
tems but are also the costliest. Quality of care may be increased 
while saving costs at the same time by using resources more 
efficiently. For example, improved care within the communi-
ty for patients with chronic diseases can reduce unnecessary 
hospitalizations. Reducing unnecessary referrals will improve 
service availability and increase the quality of medicine. Bet-
ter utilization of outpatient clinics and reduction of delays in 
discharge will result in higher efficiency of services. These 
processes require a broad perspective. They include improved 
primary care services, expanded rehabilitation facilities, treat-
ment continuum, and home hospitalization. These changes re-
quire policy level reforms over single hospital initiatives.

In the pharmaceutical field, significant savings can be 
achieved by supporting competitive markets and promoting 
the development and use of generic and biosimilar drugs. This 
change does not necessarily mean a reduction in expenses, but 
rather a greater return on investment. Health technology assess-
ments facilitate making informed choices about drugs and tech-
nologies. Stakeholder involvement and effective communica-
tion are important regardless of the approach to reduce resource 
waste. The various stakeholders must understand the danger of 
overuse of antibiotics or unnecessary tests. Financial incentives 
must be created for the proper conduct of all parties and evi-
dence-based clinical decisions must be made [25].

Change of policy using economic incentives may partly reduce 
the overuse of health services. Making changes in payment 
methods, imposing deductibles, and developing pre-authoriza-
tion mechanisms for medical services have been found to be 
effective in reducing the overuse of health services.

Prior authorization

From the standpoint of insurers, pre-authorization policies are 
necessary and effective. The potential benefits of pre-authoriza-
tion include the reduction of unnecessary treatments, the reduc-
tion of healthcare costs, diversion of resources to higher-value 
care, acceleration of the adoption of new standards of care, and 
prevention of fraud or abuse [26]. A study conducted in the 
United States estimated that the savings from using the pre-au-
thorization route for approving drugs is US$6.1 billion per year. 
However, several studies have shown that pre-authorization 
confers only partial benefit for reducing overuse with wide vari-
ability among different fields and medical treatments [27].

Although pre-authorization is the most common admin-
istrative approach for reducing inappropriate treatment, its 
widespread application was sharply criticized by physicians 

and patients alike for 
eliciting managed care. 
Consequently, it is now 
used mainly for elective 

surgery, referral to advanced imaging (MRI and CT scans), and 
some pharmacological treatments [27], mainly opioids [26]. 
Although it reduced the cost of treatments for which pre-au-
thorization were required, it did not necessarily contribute to a 
reduction in total health expenses [26]. Therefore, this approach 
is effective when used selectively for expensive procedures, but 
less effective when the benefit to the patient is less clear. The 
Medicare Payments Advisory Committee recently recommend-
ed targeted implementation of pre-authorization for advanced 
imaging referrals [28].

The pre-authorization approach imposes a burden on patients, 
reduces the response to treatment and leads to adverse medical 
treatment issues, including unnecessary complications and hos-
pitalizations. The economic benefits of pre-authorization are not 
clear. A study conducted in the United States found that the ad-
ministrative costs associated with the process exceeded US$1.9 
billion on the savings of reduced drug use [29]. Experience shows 
that the use of incentives to reduce waste and improve the provi-
sion of effective health services is not easy. A sophisticated and 
diverse solution is required. To understand overuse and inappro-
priate use of services, a study is needed to compare approaches 
and their effectiveness in different circumstances [27].

Deductibles

Imposing deductibles on patients is another tool for reducing 
health services consumption. A study conducted in the United 



States found that imposing deductibles decreased drug con-
sumption, emergency department visits, and imaging tests 
among individuals from middle and lower socioeconomic lev-
els. In contrast, expenditure on hospitalization and outpatient 
clinic visits increased. Overall, no effect on health expanses 
per capita was observed (the changes were offset). The authors 
concluded that one of the major benefits of appropriate manage-
ment of medical services is the reduction of unnecessary ser-
vices and diversion of resources to where they are more needed, 
rather than reducing costs [30].

Payment approaches

Payment patterns are linked in the scientific literature to overuse 
and overconsumption of health services [31]. In a study conducted 
in the United States, physicians who received patients on a capita-
tion basis reported referred fewer patients to follow-up treatments 
compared to physicians who were paid per service [32]. It is as-
sumed that payment per service leads to more activities, some of 
which are necessary and some not, in areas such as imaging and 
elective surgery while prioritizing more profitable activities [33]

Under the pay for performance model (P4P), healthcare pro-
viders receive explicit financial incentives for reaching targets on 
predefined performance 
measures. P4P is aimed 
at improving patient out-
comes while mitigating 
unintended consequences (e.g., increasing disparities). The prem-
ise of P4P is that providers are responsive to financial incentives 
and that each of the other common payment methods (fee-for-ser-
vice, capitation, and salary) is not designed to stimulate good per-
formance and creates incentives for undesired behavior. As perfor-
mance measurements have become more accurate over the past 20 
years, it is plausible use financial incentives explicitly to stimulate 
improvements in performance. P4P has the potential to mitigate 
cost growth by contributing to better prevention and disease man-
agement and by using efficiency measures. A comprehensive sys-
tematic review of studies from different countries has found that 
performance-based pay and outsourcing only had a minor impact 
on the extent of tests or treatments performed, especially among 
patients with chronic diseases. In addition, it showed little or no 
improvement on healthcare utilization or health outcomes [34]. 
Studies conducted in the United States found that global payment 
did not reduce overuse of health services but a small decrease was 
found for emergency department visits [35].

Choosing Wisely initiative

Choosing Wisely is an initiative of the American Board of Internal 
Medicine (ABIM) Foundation that aims to raise awareness and 
promote dialogue on preventing unnecessary tests, treatments, 
and medical procedures among physicians and the public [2].

To reduce overuse of medical services the Choosing Wisely 
program suggests [36]:

•  Explaining that the number of tests does not translate into 
quality. When patients realize that undergoing unnecessary 
tests is not in their best interests, the physician-patient dis-
course can be more effective. It is also important for doctors 
not to give aggressive treatment to elderly diabetics because 
it can cause a dangerous drop in sugar levels.

•  Changing the perception about quality in medicine by assess-
ing the best treatment for a particular patient considering its 
risk/benefit as well as adjusting the treatment to the patient’s 
preferences.

•  Helping physicians recognize their own value. Physicians 
believe that their colleagues prescribe at least one unneces-
sary test per week. Choosing wisely reminds physicians and 
patients that failure to perform an unnecessary examination 
is as valuable to the patient as examinations and treatments 
that are needed.

•  Reevaluating prices and payments. A reform in health insur-
ance reimbursements will help doctors rethink which ser-
vices to offer and to whom. For example, in the case of knee 
replacement surgery paying for a package of services may 
reduce unnecessary services within the package. The capi-
tation method may help physicians reduce overuse. Greater 

transparency in service 
prices may also reduce 
overuse.

Table 1 lists some common and unnecessary imaging tests ac-
cording to the Choosing Wisely initiative.

Certificate of need

Certificate of need (CON) programs were developed in an at-
tempt to limit the proliferation of expensive, medically unnec-
essary services, to prevent oversupply and costly duplication 
of services, to rationalize health spending and curb healthcare 
inflation at national or regional levels, and to ensure that new or 
expanded services proposed by healthcare providers are needed 
for quality patient care [37]. Although the policy was intend-
ed to curb healthcare expenditure, it was thought to improve 
quality and access to care by ensuring local need for services, 
preventing the proliferation of hospitals in wealthier areas, re-
ducing overuse of services, and limiting high-risk procedures 
to high-volume hospitals. However, some studies have found 
that CON may not necessarily limit inappropriate interventions. 
Yuce et al. [38] suggested that in the United States, greater so-
cietal interest in better quality of healthcare and linking reim-
bursement to the quality of care may have had an equal effect on 
hospitals independent of CON requirements, potentially obviat-
ing the need for the CON process.

Health technology assessments

Health technology assessment (HTA) is a multidisciplinary pro-
cess that systematically examines the safety, effectiveness, and 



cost-effectiveness of technologies from economic, social, ethi-
cal, and organizational aspects. HTA plays an important role in 
increasing efficiency and reducing costs and has a potential to 
improve quality [39]. As overuse is defined as a healthcare ser-
vice that is provided under circumstances in which its potential 
for harm exceeds the possible benefit, HTA may serve as a tool 
to overcome the problems caused by overuse [4, 40]. 

There is evidence that overuse of certain health services has de-
creased over time. One of the greatest challenges to reducing 
overuse are the gaps in defining appropriate use. In addition, 
complex cultural, systemic, and structural barriers prevent the 
implementation of recommendations in the field. Using ev-
idence-based knowledge and setting eligibility criteria for a 

wider range of services can help focus and significantly reduce 
overuse of health services, which may reduce healthcare spend-
ing without harming (and perhaps even benefiting) public health 
[7]. Action must be taken to reduce overuse to increase the qual-
ity and safety of treatments, prevent unnecessary physical and 
mental suffering, and save money.



Haley and co-authors investigated a pre-stated hypothesis 

nonpaired controls was drawn from the 8,020 participants 
in the U.S. Military Health Survey, a representative sample 

both the multiplicative (prevalence odds ratio [POR] of 
the interaction = 3:41; 95% confidence interval [95%CI] 

independent (adjusted POR in the controls = 1:18, 95%CI 
0.81–1.73, 

analyses corroborated the findings. 

injuries becomes increasingly limited. However, the molecular 
and cellular mechanisms underlying aging-dependent 
regenerative decline remain poorly understood. Zhou et 
al. used RNA sequencing and imaging to study dorsal root 
ganglia in a mouse model of sciatic nerve. Compared with 

causing regenerative failure. When caspase 3, CXCR5, or 
CXCL13 was therapeutically targeted, the authors were able 
to restore neuronal regeneration and recovery in older mice 
to levels comparable to their younger counterparts.


