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Abstract
Excessive ancillary testing by healthcare providers pervades clinical practice and 
is a major cause of mounting healthcare costs. The principal reasons include 
ubiquitous practice of defensive medicine, widespread usage of inappropriate 
and obsolete tests, technological advances, patient expectations and demands, 
and financial rewards for providers. Effective solutions would help lessen the 
testing-related healthcare cost burden by enhancing awareness of the problem, 
educating present and future generations of healthcare providers to be cost-
conscious, instituting malpractice liability reform, monitoring test utilization, and 
focusing on patient education with a shared decision-making model in disease 
management. 
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Introduction
Healthcare costs in the U.S. have escalated exponentially 
over the past several decades and are now approaching 20% 
of Gross National Product (GDP), far more than any other 
country [1-3]. Runaway healthcare cost growth has widespread 
ramifications putting enormous pressure on patients and their 
families, healthcare providers, government, and the economy 
in general. Further compounding the matter are diminishing 
reimbursements by third-party payers (i.e., Medicare, Medicaid, 
and commercial payers). On a macro level, factors that 
contribute to rising healthcare costs in clinical practice include 
1) management of chronic diseases (over 85% of healthcare 
costs); 2) expensive healthcare technology; 3) payment models 
such as “fee-for-service”; 4) unregulated and exorbitant pricing 
of pharmaceuticals and hospital services; 5) fragmented and 
uncoordinated acute and chronic patient care; 6) high and 
increasing administrative costs (estimated to be 20-30% of 
all U.S. healthcare costs); 7) inflated end-of-life care; and 8) 
excessive ancillary tests and overtreatment [4,5]. Consolidation 
and mergers of healthcare organizations (HCOs) compound the 
problem as enhanced market power leads to burgeoning pricing 
via oligopolistic practices despite economies of scale. More than 
ever, providing high-quality care (i.e., safe, effective, patient-
centered, timely, efficient, and equitable) [1] and enhancing 
patient satisfaction at a lower cost are becoming critical in U.S. 
healthcare.

The present treatise provides a broad, literature-based, 
descriptive overview of the excessive use of ancillary tests as 
a major driver of healthcare costs. It explores the causes of 
excessive testing in clinical practice and highlights possible 
solutions for providing “low cost, high value” healthcare. 

Scope of the Problem
Excessive testing is a pervasive problem across the spectrum 
of patient care, irrespective of type of practice or HCO (private 
practice, academic institution, etc.), and more so in certain 
medical specialties. In a national survey of physicians funded 
by the Robert Wood Johnson Foundation, 73% of respondents 
characterized frequency of unnecessary tests and procedures 
as a “serious problem”; 72% responded that they order, on 
average, one unnecessary test or procedure per week [6]. There 
are myriad reasons for excessive testing in healthcare. While 
deriving generally from evolving cultural views on health and 
disease, the underlying factors include defensive medicine driven 
by fear of malpractice, concerns about misdiagnosis, deficiencies 
in medical education and training, inexperience, overreliance 
on protocols and algorithms, use of incorrect or obsolete tests, 
advancing technology, patient demands and expectations, lack 
of cost awareness by healthcare providers, and healthcare 
insurance and monetary return. 
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Reasons for Excessive Testing 
Figure 1 shows Reasons for Excessive Ancillary Testing by 
Healthcare Providers.  

Defensive practice of medicine and malpractice 
concerns
Defined as “departing from standard medical practice to 
avoid exposure to litigation,” [7,8] defensive medicine is so 
common in clinical practice that some have characterized the 
number and frequency of associated claims and lawsuits as 
an “epidemic” [7]. Estimates put the cost of medical liability 
including defensive medicine in excess of $55 billion per year 
or 2.4% of total healthcare spending [9]. Not surprisingly, data 
suggests that excessive testing occurs primarily due to fear of 
litigation over misdiagnosis. Engaging in defensive medicine 
may significantly alter an individual healthcare provider’s 
practice and can extend to an entire HCO [7-9]. The proportion 
of cases actually litigated may be relatively small, with most 
verdicts favouring the healthcare provider and very few resulting 
in payment to claimants. And while virtually all healthcare 
providers carry malpractice insurance, the mere threat of legal 
action can have profoundly detrimental psychological effects 
with or without adverse impact on a provider’s professional 
reputation. Excessive testing by healthcare providers is in large 
part due to their apprehension, anxiety, and high degree of 

paranoia stemming from the growing public perception that 
medical services are “a product with concomitant warranties and 
guarantees” rendered to “customers” rather than to patients 
[8,9]. Several reports [9-11] including a survey of primary care 
physicians reported that 42% of their patients were receiving too 
much care, with the fear of litigation being the most frequent 
driver of excessive intervention [12]. This corroborates a study 
reporting that 52% of physicians order unnecessary tests and 
procedures out of concern over potential malpractice litigation 
(6), but without demonstrably better results in terms of patient 
care [7]. In another study, 92% of physicians ordered imaging 
tests and other diagnostic measures simply for reassurance [11]. 
Defensive medicine is more prevalent among private practice 
physicians (73%) than government-employed physicians (48%). A 
majority of physicians across specialties tend to adopt a defensive 
professional stance [13,14], even more so in subspecialties—e.g. 
50% of physicians operating in emergency departments were 
concerned about the possibility of malpractice litigation [15]. 
Thus, providers in subspecialties that are “high risk” for litigation 
(e.g., emergency medicine, orthopaedics, obstetrics and 
gynaecology) find themselves deviating from the proper course 
of their medical practice. In another survey, 97% of emergency 
physicians acknowledged ordering redundant advanced imaging 
scans, a practice equally widespread in academic centers and 
community hospitals, with 64% of respondents doing so out of 
malpractice concerns [16].

Reasons for Excessive Ancillary Testing by Healthcare Providers. Figure 1
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Fear of misdiagnosis and uncertainty in making 
a clinical diagnosis
Despite the best efforts of healthcare providers, medicine is 
predominantly a human endeavor in which mistakes will inevitably 
occur. Whether among professional colleagues, patients and 
their families, or the media, there is relatively low tolerance 
for medical mistakes of commission, but errors of omission 
may have equally regrettable results. For healthcare providers, 
the psychological trauma and professional consequences of a 
misdiagnosis can be dire. Not surprisingly, up to 30% of physicians 
order unnecessary tests and procedures for the reassurance of 
having more information. Almost 69% of emergency physicians 
admit to over-imaging for fear of missing even a low-probability 
diagnosis [15,16].

Trends, flaws, and gaps in medical education 
and training
Medical education and training has hitherto aimed to develop 
clinical skills for the purpose of eliciting a complete history 
of illness and then formulating a differential diagnosis based 
on a thorough bedside clinical examination. This aim is being 
undermined by reliance on ancillary tests that may or may 
not support the clinical impression. For example, a healthcare 
provider may simply order an abdominal ultrasound or CT scan 
for vague abdominal discomfort rather than follow the clinical 
method of a thorough history-taking and physical exam of the 
abdomen. Overreliance on imaging for neurological disorders 
or lower back pain can lead to a “kitchen sink” approach to 
clinical practice. Moreover, the frequently cited higher sensitivity 
for such ancillary tests constitutes a weak argument because 
validation is lacking without thorough bedside clinical methods 
and outcomes [17].

Inexperience vs. specialization
The practice of medicine is deeply rooted in knowledge 
accumulated through “pattern recognition” of symptoms, signs, 
syndromes, and diseases, which is an indirect function of the 
number of cases encountered as well as duration in clinical 
practice. For example, a neurologist as subspecialist will be more 
adept than a general practitioner, internist, or primary care 
physician in making a clinical diagnosis of a neurological disorder 
and therefore be less likely to order unnecessary neuroimaging 
studies. 

Use of protocols and algorithms in clinical 
practice
With the emphasis on “evidence-based medicine” since the 
1990s, the development of protocols and algorithms for certain 
diseases has been encouraged to guide practice and management 
in reducing variability in patient care. However, a cost analysis on 
many of such protocols is lacking. Some protocols for improving 
metrics such as reducing “length of stay” for inpatients may 
indeed result in cost containment in many instances. Yet while 
protocolized care and algorithmic management have several 
advantages, this “one-size-fits-all” approach encourages all 

patients in a designated category (e.g. transient ischemic attack, 
acute coronary syndrome, etc.) to undergo ancillary tests, not all 
of which may be necessary. Data on overall cost-effectiveness for 
such approaches is limited and further studies are direly needed. 
Furthermore, routine laboratory tests are often performed 
on patients admitted to hospital (e.g., daily serum chemistry, 
complete blood count, coagulation profile, chest radiograph, 
etc.) without clear underlying clinical indications for doing so. 
Variation in diagnostic testing among teaching and non-teaching 
institutions has also been reported, with significantly more 
diagnostic tests performed in teaching hospitals [18]. 

Incorrect and obsolete tests
Administering unnecessary tests and using obsolete tests are both 
omnipresent [19] in clinical practice. Examples of unnecessary 
tests include bleeding time, IgG food allergy, and sinus 
computerized tomography (CT) scans for acute rhinosinusitis. 
The American Academy of Allergy, Asthma & Immunology and 
the American Society of Clinical Pathology provide guidelines 
and recommendations for tests that have high yield in particular 
disorders and clinical scenarios. Examples of obsolete or incorrect 
tests and some preferred substitutes include 1) C-reactive protein 
as more sensitive and specific for inflammatory conditions than 
erythrocyte sedimentation rate (ESR); 2) Troponin I or T for 
acute myocardial infarction instead of Creatinine Kinase-MB; 
3) serum lipase instead of amylase for acute pancreatitis; 4) 
lecithin/sphingomyelin ratio for fetal lung maturity; 5) qualitative 
serum human chorionic gonadotrophin (HCG) for pregnancy; 6) 
Prostatic Acid Phosphatase for prostatic cancer; and 6) serum or 
red cell folate [19]. Imaging with non-contrast versus contrast-
enhanced studies (CT or Magnetic Resonance Imaging) is 
frequently incorrectly performed for certain disorders leading 
to repeat testing and subjecting patients to the deleterious 
effects of needless exposure to radiation and contrast material. 
Predictably, “excessive testing begets more testing,” whereby 
one test demonstrates an abnormality necessitating a second 
test for justification and further investigation with potential 
harm and little benefit to the patient [20]. Incidental findings on 
tests that do not correlate with symptoms and signs frequently 
warrant even more testing for clarification. 

Technological advances
Over the past three decades, technological advances leading 
to the rapid development of newer diagnostic techniques (e.g., 
biomarkers, genetic testing, neuroimaging, etc.) have enhanced 
medical practitioners’ ability to confirm clinical impressions and 
diagnoses in ways previously thought not possible. Providers 
are increasingly turning to such tests because they are readily 
available to confirm or rule out a clinical impression. Data on 
the cost effectiveness of such expensive diagnostic testing is 
limited. In the inpatient setting, portable CT scanners housed in 
close proximity to intensive care units (ICUs) are being utilized 
with greater frequency to substitute for a thorough bedside 
examination. Patients in the ambulatory setting often request 
a particularly expensive test to allay their fears of a genetic or 
neurodegenerative disorder (e.g. PET scans and amyloid imaging 
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for dementias and Alzheimer’s disease) or rule out an ominous 
“diagnosis” based on an Internet search. Screening and testing 
for rare genetic disorders is extremely expensive and the costs 
are not covered by third party payers. 

Patient demands and expectations
In general, demand for testing by patients is becoming 
increasingly widespread. In the physician survey [6], patients’ 
insistence comprised 28% of the reasons for testing, with 
23% being done to “keep patients happy.” Some patients lose 
confidence in their healthcare providers when told that certain 
testing is not required and may even go “doctor shopping” if 
their belief that testing is needed goes unaddressed. Evolving 
societal values are altering expectations regarding health and 
disease in conjunction with lessening confidence in healthcare 
providers thanks to easy access to web-based information and 
advertising. While healthcare providers are bound to follow the 
tenets of the Hippocratic Oath in treating disease and alleviating 
pain and suffering, patients’ views on longevity and quality of 
life are increasingly challenging the traditional assumption that 
“life is ephemeral.” Patient demand for more testing is having 
very real effects. Almost 50% of primary care physicians are more 
likely than specialists (40% versus 24%) to have patients request 
unnecessary tests or procedures at least several times per week 
[6]. And up to 87% of physicians talk to their patients about 
reasons to avoid a test or procedure when a patient requests 
one [6]. This could have an impact on provider ratings by patients 
that is increasingly being utilized in value-based reimbursement 
models.

Unawareness of cost or not being cost-conscious 
Failure to learn about the business aspects of healthcare 
during undergraduate (medical school, etc.) and post-graduate 
(fellowship) training results in many providers not being cost-
conscious or simply being ignorant of healthcare costs. The 
mindset and focus on “doing the best for the patient irrespective 
of cost” along with the resulting operational framework becomes 
ingrained in their day-to-day clinical practice. Some healthcare 
providers may rationalize not being cost-conscious because they 
feel it is difficult or perhaps even unethical to evaluate human 
disease and suffering in monetary terms. 

Healthcare insurance status and financial 
incentives
It is common practice for healthcare providers to make decisions 
on ancillary testing based on insurance coverage (by third-party 
payers, co-payments, etc.). Patients with private insurance who 
are admitted to hospital stay much longer and are subject to 
far more testing and procedures than patients without health 
insurance [13]. Presently, the majority of reimbursement for 
testing for in-patient services is bundled in diagnosis-related 
group (DRG)-based payment models. However, interpretation of 
these tests is based on fees-for-service for physicians indirectly 
incentivize more testing in a productivity-based model for 
physician compensation. If insurance bundles the technical 
and the healthcare provider component, a provider may 
understandably opt for a less expensive test. 

Solutions to Alleviate Excessive Ancillary Testing. Figure 2

Proposed Solutions 
Figure 2 shows Solutions to Alleviate Excessive Ancillary Testing. 

The majority of healthcare providers believe that excessive 
testing in clinical practice is a serious problem. Two-thirds (66%) 
of physicians feel a responsibility to ensure that their patients 
avoid unnecessary care, and 58% of physicians feel that they 
are well-positioned to address the issue. In a literature-based 
review, a majority of interventions to improve physicians' testing 
practices claimed success, with interventions focused on multiple 
behavioral factors being more successful [20,21]. Education, 
technical approaches, real-time feedback and peer comparison 
are all needed to drive change.

Test utilization monitoring
Tests impact patient health by modulating diagnostic and 
treatment decisions, affecting time to treatment, modifying 
healthcare provider practice and patient perceptions, or by 
exposing patients to risk [17]. The accuracy of a test is not 
always a necessary prerequisite for improved patient outcomes. 
Appropriate tests should be utilized only after carefully 
evaluating their value (including cost/benefit) by assessing 
patient outcomes. Moreover, all tests must be ordered based on 
pretest probability and interpreted as such. 

Use of peer management [22] through a “resource utilization 
committee” or a “test utilization oversight” mechanism by HCOs 
can facilitate focus on cost-containment while providing safe and 
effective reductions in unnecessary clinical laboratory testing 
[23]. Laboratory testing stewardship formulation with teams or 
“dyads” including hospital administrators is being incorporated 
in certain HCOs with encouraging results [24]. Some of the 
methods that can be used include creating awareness of the 
problem, forbidding certain tests, developing a laboratory test 
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oversight committee, prohibiting repetitive orders, granting 
special privileges for ordering providers, requiring higher-level 
approval, refining computerized test menus, utilizing score cards 
for laboratory testing, programming reminders (“pop-ups”) to 
avoid repeat testing, and educating healthcare providers [25]. In 
addition, third party payers may refuse to pay for tests deemed 
in excess or may augment the need for pre-authorizations for 
certain tests [20]. Inevitably, requiring pre-approval for tests 
by third-party payers will become more common in the future. 
Such efforts as Choosing Wisely [26], an initiative of the ABIM 
Foundation with input from over 30 medical specialties, have 
identified frequently used tests whose value is questionable 
including 1) screening for cervical cancer in women aged > 65 
years deemed not at high risk; 2) screening for carotid occlusive 
disease in asymptomatic patients; 3) CT or MRI of brain in patients 
presenting with syncope with normal neurological examination 
[20]. Implementation of Choosing Wisely and multimodal 
quality improvement measures (healthcare provider education, 
electronic health record redesign, audit, and feedback), has 
resulted in substantial reductions in the over testing of blood 
chemistries in emergency rooms [27]. Similarly, refinement of 
existing protocols has resulted in decreased routine laboratory 
testing and imaging in elective preoperative evaluations without 
increases in adverse events [28]. 

Futuristic-minded healthcare providers may envision 
technological advances leading to “whole body scans” as 
screening tools for rapidly and accurately diagnosing disease and 
as being particularly useful for early diagnosis. Although advances 
in testing may eventually supplant the conventional clinical 
methods of thorough history-taking, physical examination, and 
differential diagnosis formulation deemed “archaic” by some, it 
is imperative to remain cost-conscious as these newer diagnostic 
approaches will likely further drive up the cost of healthcare. The 
true value of any new test must be critically evaluated in terms of 
its impact on health and disease management. 

Malpractice liability reform
The fear of missing a diagnosis and of a resulting malpractice 
lawsuit impels many healthcare providers to order several tests 
without always critically assessing their relative benefits. Studies 
on cost saving from malpractice liability reform have been 
inconsistent. While some have suggested that estimated savings 
from decline in medical malpractice premiums would result in 
minimal reduction in total medical care costs [29]. Others suggest 
that fears of malpractice lawsuit are allayed in states with tort 
reform resulting in a more considered approach to diagnosis 
and disease management. Ninety-one percent of physicians 
suggest that malpractice reform would be an effective way to 
reduce unnecessary tests and procedures. Seventy-nine percent 
of emergency physicians reported that malpractice reform 
would lower rates of excessive imaging testing [14]. It has been 
suggested that healthcare providers could counter their fear of 
being litigated if they would assess the actual risk of a malpractice 
suit in their specific sub-specialty and location of practice [9]. 
Frequently, the actual risk is lower than the perceived risk. 

Patient education and the shared decision-
making model
Proactive communication with patients and their families to 
address the risks and benefits of invasive and noninvasive tests is 
critical. Healthcare providers must communicate honestly, taking 
ownership of errors and presenting alternatives to patients by 
setting aside time to do so. Eighty-five percent of physicians 
indicate that specific, evidence-based recommendations that 
they can offer their patients would be helpful in reducing 
excessive testing, and up to 78% said that having more time 
to discuss alternatives with patients would be effective (6). 
Resources available to healthcare providers to further help 
in decision-making include Dartmouth-Hitchcock’s Center for 
Shared Decision Making [30]. 

Reforming the system of financial rewards
Sixty-one percent of physicians say that changing the system of 
financial rewards (fee-for-service) some physicians receive for 
ordering tests and procedures would be an effective solution 
[6,31,32]. Bundled payments for DRG-based testing of patients 
admitted to hospital would help reduce excessive testing [31]. 

Educating trainees
While training for medical students, residents, fellows and 
healthcare trainees is evolving rapidly along with technological 
advances (e.g. simulation techniques, etc.), the shift toward 
increased dependence on ancillary testing in formulating a 
diagnosis over the last few decades has also been significant. 
In addition, time constraints and increased demands for 
documentation play a big role in decreasing time for the 
traditional clinical methods of meticulous history-taking and 
thorough physical examination to formulate a differential 
diagnosis with subsequent corroboration by confirmatory tests. 
To provide optimal high-value care to patients, it will be critical 
to maintain this thoughtful methodological approach toward 
making a diagnosis. 

Educating healthcare providers about cost of 
tests and services
Healthcare providers at all levels must be educated and well-
informed about the cost of patient care (e.g., tests, drug pricing, 
etc.). As providers learn the basics of healthcare finances 
and marketing, they should become more “cost conscious,” 
enhancing the judicious use of ancillary testing and underscoring 
the collective responsibility to drive down the costs of healthcare. 
In a prospective study, both administrative interventions (i.e., 
restricting available emergency laboratory tests and frequency 
of repeated orders) and educational interventions (i.e., 
discussions with hospital medical staff and presentation of the 
new restrictive policy) resulted in an almost 20% reduction over 
a one-year period in clinical biochemistry and haematological 
testing in inpatients at a teaching hospital (25). Courses on the 
cost of healthcare must be incorporated into medical school and 
postgraduate residency training curricula. Professional medical 
societies should expand their roles as well by instituting online 
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and face-to-face courses on this topic at their regional and 
national meetings. 

Conclusions and Future Directions
The tendency to perform unnecessary and excessive ancillary 
tests is highly prevalent in clinical practice, a problem involving 
the key stakeholders in healthcare—patients, providers, and 
third-party payers. The reasons underlying this ubiquitous trend 
include malpractice concerns, a desire by healthcare providers 

to reassure themselves of a clinical diagnosis, and responding to 
patient demands. An effective way of addressing the problem 
would be to implement specific, evidence-based indications and 
recommendations for ancillary tests. Enhancing awareness and

encouraging healthcare providers to be more receptive to cost-
containment through more thoughtful and judicious performance 
of ancillary diagnostic tests while maintaining a focus on quality 
metrics such as patient satisfaction and outcomes will benefit 
HCOs in becoming higher-value organizations.
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