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Abstract: For the first 180 years following the founding
of the US, physicians occasionally were sued for medical malpractice. Allegations of negligence were errors
of commission – i.e. the physician made a mistake by
doing something wrong, usually mistreatment of a fracture or dislocation, a complication or death following a
surgical procedure, prescribing the wrong medication,
and after the discovery of the X-ray by Roentgen in 1895,
causing radiation burns. In the mid twentieth century
malpractice allegations slowly changed from errors of
commission to errors of omission – i.e. the physician
failed to do something right: almost always, failed to
make a diagnosis. The number of malpractice lawsuits
increased at a geometric rate beginning in the 1960s,
and in the 1970s physicians began practicing defensive
medicine, which lead physicians to order unnecessary
radiology exams and tests. In the past 20 years the
number of malpractice lawsuits has been decreasing,
but the practice of defensive medicine has continued.
Unnecessary exams and tests increase the likelihood
of overdiagnosis and overtreatment, i.e. a new kind of
error of commission.
Keywords: defensive medicine; diagnosis; malpractice
lawsuits; medical errors; overdiagnosis; overtreatment.
We can chart our future clearly and wisely only when we know the
past which has led to the present.
Adlai Stevenson [1]
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The Beginning
I765: British legal scholar Sir William Blackstone publishes a compendium of legal principles entitled Commentaries on the Laws of England in which he refers to “Mala
Praxis,” which he defines as “Neglect or unskillful management of a physician or surgeon” [2]. It is from this term
that the modern word “malpractice” is derived.
1789: America’s 13 English Colonies join to become the
USA.
1794: The first recorded medical malpractice lawsuit in
the US takes place in Connecticut where a patient died of
a surgical complication [3].
Nineteenth century: Malpractice lawsuits begin emerging as a “tempting new growth area for aggressive lawyers”
[4]. Most malpractice lawsuits are related to errors in treatment of fractures, dislocations, and amputations [5].
1895 through first half of twentieth century: Almost
immediately following Roentgen’s discovery of the X-ray
in 1895, radiographs become one of the nation’s most
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prolific sources for malpractice actions. During the first
six decades of the twentieth century, virtually all malpractice lawsuits allege medical errors, i.e. errors of commission: the doctor does something wrong, such as causing
injuries due to too much radiation, complications of surgical and non-surgical medical treatment and failure to
properly interpret radiographic films, cardiac and other
laboratory test results [4]. As the 1950s unfold, physicians’ errors slowly undergo a transition from errors of
commission to errors of omission, i.e. the doctor fails to do
something right [5]. In the late 1960s and early 1970s, the
number of malpractice lawsuits begins to surge, and the
nature of malpractice allegations begin to change.

Medical negligence evolves
from errors of commission to errors
of omission: the malpractice crisis
of the 1970s
Analysis of medical malpractice lawsuits in which the
state supreme and appellate court decisions were rendered between 1794 and 1956 revealed sporadic cases
focusing on radiographs not being ordered to diagnose
fractures, but none alleging delayed diagnosis of neoplasm or other serious medical problems [3]. This is in
stark contrast to a survey two decades later that identified an emerging malpractice allegation: lawsuits alleging patient injury resulting from the referring physician’s
failure to order radiologic studies [6]. From the early 1970s
to the late 1980s, the number of lawsuits alleging failure to
diagnose cancer increased 50% [7]. An American College
of Radiology (ACR) Bulletin article in 1985 disclosed that
missed fractures or dislocations were the leading cause
of radiologic lawsuits in the US, but claims of failure to
diagnose cancer were second in frequency [8]. Allegations
against non-radiologic physicians for failure to order
a radiologic exam doubled in the greater Chicago area
between 1982 and 1994 [9]. A 1991 study disclosed that
75% of all adverse events due to negligence committed in
New York hospitals in the late 1980s involved diagnostic
mishaps, usually the result of a physician’s failure to do
something [10]. At approximately the same time, a report
of malpractice claims involving government hospitals disclosed that a missed diagnosis of cancer had become the
most common claim against radiologists, accounting for
30% of all cases [11]. Simply put, the nature of allegations
of negligence against physicians underwent a major transformation: instead of being sued for doing something

wrong, they began being sued for failing to do something
right.
The number of medical malpractice lawsuits increased
300% between 1965 and 1970 [12]. Jury verdicts and out of
court settlements awarding millions of dollars to plaintiffs
because of physicians’ negligence in failing to order radiologic imaging and other tests began increasing in geometric fashion in the 1970s. The experience of having been
sued in the past and the fear of being sued in the future for
these types of errors of omission were a powerful motivation for physicians to order more tests. Their motivation to
keep ordering more was further strengthened by the public’s almost insatiable appetite in demanding radiologic
and non-radiologic tests for screening, minor symptoms,
and all varieties of medical illness. The threat of liability
began to strongly influence the day-to-day practice of
virtually all physicians [12].
In 1969, the Subcommittee on Executive Reorganization of the US Senate released a 1060-page report that
disclosed that the “growing menace to physicians and the
American public of malpractice litigation is raising premiums for malpractice insurance coverage which in turn is
forcing some insurance companies to go out of business
and raising medical costs in this nation…. The report
concluded that “the malpractice situation threatens to
become a national crisis, forcing some physicians to leave
the practice of medicine” [13].

The emergence and cost
of defensive medicine
Against the background of rising incidence of malpractice litigation, the more frequent use of radiography
began drawing considerable attention. A 1971 article
by radiologists at the University of Washington pointed
out that the increasing use of X-ray evaluation of head
injuries was adding to the cost of medical care and producing diminishing yields of useful information. The
researchers concluded that much of this increasing utilization was due to “medicolegal reasons,” and could
raise healthcare costs by $15 million annually [14]. Two
years later, the US Department of Health, Education,
and Welfare reported that the cost of medical and hospital malpractice liability insurance was “skyrocketing”
during the 1960s and early 1970s average premiums paid
by general surgeons rose 950%, by other physicians
541%, and by hospitals 263%. The report concluded that
physicians’ high level of fear of being sued was forcing
them to over-utilize healthcare resources in the interest
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of “defensive medicine …which is improper and abusive
to patients” [15].
In a 1974 lecture, the General Counsel of the AMA
pointed out that “the only way to avoid malpractice litigation is not performing surgery, not prescribing drugs,
not touching patients, and praying a lot.” He went on to
say, however, that he cannot recommend such drastic
measures, but instead, he would recommend “defensive
medicine.” The Counsel explained that many physicians
order extra and unnecessary tests solely because of fear of
malpractice claims which he termed to be “positive defensive medicine.” He added that “some physicians refuse
to perform essential but hazardous procedures solely
because of that fear, and this was considered to be “negative defensive medicine.” He concluded that “defensive
medicine” is like “defensive driving,” where one foresees
probable hazards and automatically takes appropriate
action to reduce the risk of an unfortunate occurrence [16].
A physician writing in JAMA asserted that the fear of
malpractice is a major problem, and unless physicians
order simple tests and x-rays, patients are “likely to perceive our care as substandard, and malpractice lawyers
can make a physician seem utterly careless” [17]. Another
commentator predicted that because cancer is the condition most frequently cited in failure-to-diagnose claims
and increasing, more pressure will be placed on physicians to increase ordering so as to avoid being sued [18].
What has been and continues to be the cost of defensive medicine? There are no known exact figures, but there
are many estimates. A decade ago a Federal Government
official estimated the cost of defensive medicine to be $70
billion to $126 billion annually [19]. Other estimates range
from $56 billion [20] to $162 billion annually [21].

Defensive medicine and the failure
to diagnose
“Failure to Diagnose Is the Number One Allegation In Liability Lawsuits” was the headline in an article in the American Medical News in March 2006. The article identified
physicians’ “failure to diagnose” as the “most common
allegation in medical liability lawsuits,” and it quoted an
executive of a large malpractice insurance company as
saying it was the most common allegation of malpractice
in lawsuits involving 75% of radiologists, 64% of pediatricians, 54% of family medicine physicians, 51% of internal
medicine physicians, 20% of general surgeons, 16% of
orthopedic surgeons, and 15% of obstetrician-gynecologists [22].
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A survey of high-risk specialists in Pennsylvania
revealed that 90% practice defensive medicine. Overordering of diagnostic tests such as CT, MRI, and radiography that were not clinically necessary occurred among
more than half of emergency physicians, orthopedic surgeons, and neurosurgeons…. Radiologists reported referring patients with ambiguous mammograms for surgical
biopsy, and ordering close follow-up repeat imaging of
low risk abnormalities on chest radiographs [23].
Another survey of more than 1200 physicians across a
range of all medical specialties revealed similar findings:
91% ordered more tests and procedures than needed in
order to protect themselves from malpractice suits [24].
A legal researcher writing in the University of Chicago
Law Review analyzed malpractice litigation data and concluded that most physicians would rather err on the side
of overtreating patients, because of the perceived consequences of ordering unnecessary medical tests and performing unnecessary treatment are far less severe than
the consequences of failing to do so [25].

Defensive medicine and medical
error rates
A half-century ago a radiology researcher shocked the
medical community by revealing a surprising degree of
inaccuracy in clinical, laboratory, and radiologic practice.
He found a 34% error rate in the diagnosis of myocardial
infarction, 85% disagreement among internists in diagnosing emphysema, 93% disagreement among pediatricians in determining malnutrition in children, a 20% error
rate in the interpretation of electrocardiograms, a 28%
error rate in clinical laboratory tests, and a 30% error rate
in the interpretation of chest radiographs [26, 27]. Other
investigators reported similar data: large autopsy studies
uncovered frequent clinical errors and missed diagnoses,
with error rates as high as 47% [28, 29].
In 1999, the Institute of Medicine (IOM) published a
landmark report that drew worldwide attention: medical
care was responsible for up to 98,000 deaths annually in
the US [30]. Seventeen years later, Johns Hopkins University researchers Makary and Daniel estimated that more
than 250,000 deaths occur every year in the US due to
medical errors [31]. The accuracy of these figures has been
questioned and, in fact, no one knows the exact number
of deaths per year caused by medical errors. Nevertheless,
one thing is certain: from the time that defensive medicine
became part of medical practice 45 years ago, medical
errors have increased substantially, while during the same
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period the number of medical malpractice lawsuits filed
annually has decreased.

Defensive medicine and
overdiagnosis: resurgence
of errors of commission?
The figurative malpractice-litigation-pendulum that
swung from allegations of physicians’ negligence due to
errors of commission, to physicians’ negligence due to
errors of omission, caused a surge in lawsuits in the 1970s
that led to the birth of defensive medicine. Ironically,
however, the mantra of defensive medicine is “do something, not nothing; do more, not less.” “Intervention is the
capstone of modern medicine; it simply self-defeating to
argue that it is better to do nothing than something,” heralded one observer [32]. “The United States has created the
perfect storm for overutilization of healthcare,” observed
others [33].
Thus, as defensive medicine began to be practiced
across the entire spectrum of medical services among
America’s physicians, the medical-practice pendulum
began swinging away from errors of omission, and back
toward errors of commission – but a new and different
kind of error of commission, known as overdiagnosis [34].
As already discussed, failure to order diagnostic tests and
initiate appropriate treatment can injure patients, but
the opposite is true as well: ordering too many tests and
administering too much treatment can be problematic to
patients because of overdiagnosis. Risks of tests and treatments can outweigh the benefits [35]. False positives can
lead to serious consequences such as unnecessary surgery
and medical regimens [36]. Overdiagnosis of a disease
that would never cause symptoms or death occurs with
breast cancer associated with mammography, thyroid
cancer associated with ultrasound screening, melanoma
associated with widespread screening for skin cancer,
lung cancer associated with low dose chest CT screening,
prostate cancer associated with prostate-specific antigen
testing, abdominal aortic aneurysm associated with ultrasound, and other diseases for which screening is performed [37, 38].
A recent survey disclosed that 42% of primary care
physicians acknowledge that patients within their own
practices receive too much medical care, yet 76% identify
malpractice concerns as the major reason causing them
to practice more aggressively. Eighty percent of physicians
think they can easily be sued for failing to order a test that

was indicated, but very few think they could be sued for
ordering a test that was not indicated. Simply put, physicians believe they are exposed to legal punishment if they
do less [39].
A recently published comprehensive study of physicians’ expectations of the benefits and harms of medical
intervention is very informative [40]:
Clinicians rarely had accurate expectations of benefits and
harms of intervention….they more often overestimated rather
than estimated benefits, and underestimated rather than overestimated harms…. This supports the existence of therapeutic
illusion (an unjustified enthusiasm for treatment on the part of
both doctors and patients.

In a New York Times OP Ed piece entitled More Treatment,
More Mistakes, neurosurgeon Sanjay Gupta wrote the following [41]:
Here lies a stunning irony. Defensive medicine is rooted in the
goal of avoiding mistakes. But each additional procedure or
test, no matter how cautiously performed, injects a fresh possibility of error. CT and MRI scans can lead to false positives and
unnecessary operations, which carry the risk of complications
like infections and bleeding. The more medications the patients
are prescribed, the more likely they are to overdose or suffer
an allergic reaction. Even routine operations like gallbladder
removals require anesthesia, which can increase the risk of
heart attack and stroke…. More procedures, more testing, and
more treatment is not always better…. The delivery of medical
care is to do as much nothing as possible. First, do no harm.

Other observations are equally thought provoking: “Do
as much as possible for the patient and as little as possible to the patient [42]; Medicine is science of uncertainty
and art of probability: ironically only uncertainty is a sure
thing, certainty is an illusion [43]. Three recently published books contain similar perspectives and detailed
data [44–46].

Malpractice litigation decreasing
The threat of being sued for malpractice that was the major
factor in instigating defensive medicine has lessened over
the past decade. Malpractice lawsuits have decreased in
virtually every state. “Claims frequency is at historic lows;
the malpractice environment today for doctors is probably
the best in the last 40 years,” according to a prominent
medical liability consultant [47]. To some extent this is
due to better medical diagnosis and treatment, but to an
apparent greater extent it is due to the high cost of undertaking and prosecuting medical malpractice litigation. A
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recent law review article of medical malpractice litigation
in the US points out that insufficient damages and high litigation expenses are the primary reasons for many attorneys to reject cases. Because of the contingency system,
attorneys have to cover the legal expenses of court costs
and procedures and payment of expert witnesses, and
surveys disclose that many will not accept cases unless
expected damages are at least $250,000. For a case in
which winning is less certain, most attorneys require
minimum expected damages of $500,000 [48].

Defensive medicine: here today,
still here tomorrow?
For the first 180 years following the founding of the USA,
doctors were occasionally sued for malpractice, generating displeasure, grumbling, complaints, uneasiness, but
relative quiet acceptance. The malpractice maelstrom of
the 1970s changed everything. The number of malpractice
suits started rising in geometric fashion, more frivolous
lawsuits were filed, malpractice insurance premiums
started rising, and a crisis was created that gave birth
to defensive medicine, anticipating that it would eliminate or at least markedly reduce malpractice lawsuits.
Contrary to expectation, as the number of malpractice
lawsuits decreased, medical errors increased. One would
expect that as malpractice lawsuits decreased, defensive
medicine would also decrease, but there is no indication
that it has and, in my opinion, it will not. Although it
was the malpractice crisis of the 1970s that gave birth
to defensive medicine, defensive medicine seems to
have perpetuated itself on its own, independent of the
changes in the malpractice environment. Defensive medicine remains as rampant today as it was 45 years ago.
It has been passed down from one generation of physicians to another generation to yet another generation.
Defensive medicine is introduced early in the education
of young physicians. A survey of 4th year medical students and 3rd year residents at a prominent university
academic medical center found that 94% of students and
96% of residents have seen or experienced examples of
defensive medicine in their clinical training. The survey
found that physicians’ provision of additional services
that are of little clinical value to the patient are particularly common. Ninety two percent of the students and
ninety six percent of residents witnessed such behaviors, and 34% of the students and 43% of residents saw
physicians avoid providing services to patients for fear of
medical liability risk [49, 50].
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Can defensive medicine be ended, and if so how? A
recent survey shows that 77% of responding physicians
agree that substantial tort reform would cause them to
stop practicing defensive medicine [51]. However, there is
no data to support this contention. Another survey seemed
to disclose that greater numbers of tort reform laws were
associated with a reduction in radiography orders [52].
Defensive use of technology is self-reinforcing. Ironically, defensive medicine may be counterproductive and
actually increase malpractice risk. The more doctors order
tests without predictive values, the more likely such practices are to become the legal standard of care [53]. Second
and third generation-physicians following the 1970s malpractice crisis have been inculcated and trained in an
environment that is imbued with defensive medicine.
Whereas the fear of malpractice litigation unequivocally
gave birth to defensive medicine, the practice of defensive
medicine continues to operate on a life of its own.
Although physicians are less worried today about
being sued than in the past, nevertheless they remain
concerned about being held accountable for errors they
commit. State medical licensing boards often initiate disciplinary proceedings against physicians if payment by settlement is agreed upon or jury verdict because of physician
error. All such payments must legally be reported to the
National Practitioner Data Bank, physicians’ privileges in a
hospital may become restricted and the physicians’ ability
to continue as a provider in a given managed care organization might be jeopardized; committing an error can lead to
censure or increased surveillance, colleagues may regard
them as incompetent or careless, and no physician wants
to be criticized at a peer review conference. It is not just the
fear of liability, but more often the fear of being perceived
as a lesser-quality physician that supports the survival of
defensive medicine. The pattern to over-test becomes the
standard of care and the progression of doing the unnecessary becomes self-promulgating. Thanks to defensive medicine, errors of omission (failure to diagnose) have clearly
declined; however, unfortunately, errors of commission
(overdiagnosis and overtreatment) appear to be on the rise.
In a 1999 Commentary, The Lancet’s editor Robert
Horton wrote the following [54]:
The current prevailing culture regarding medical errors –
naming, shaming, suspending, and punishing colleagues must
stop …. The issue is not whether errors occur, but what doctors
learn from them.

To what degree, if any, the medical community has
responded favorably to Horton’s exhortation is not known,
but his words are as cogent and instructive today as they
were 18 years ago.
Unauthenticated
Download Date | 6/18/18 11:25 PM

138

Berlin: Medical errors, malpractice, and defensive medicine

Author contributions: The author has accepted responsibility for the entire content of this submitted manuscript
and approved submission.
Research funding: None declared.
Employment or leadership: None declared.
Honorarium: None declared.
Competing interests: The funding organization(s) played
no role in the study design; in the collection, analysis, and
interpretation of data; in the writing of the report; or in the
decision to submit the report for publication.

References
1. Tripp RT. The International thesaurus of quotations. New York:
Crowell, 1970;417:43.
2. Blackstone W. Commentaries on the laws of England. Oxford,
England: Clarendon, 1768:122.
3. Sandor AA. The history of professional liability suits in the
United States. J Am Med Assoc 1957;163:459–66.
4. Mohr JC. American medical malpractice litigation in historical
perspective. J Am Med Assoc 2000;283:1731–7.
5. Buckner F. Overview of the history of medical malpractice. West
Hartford, CT: The Graduate Group, 1999.
6. Berlin L. Malpractice and radiologists: special report. Am J
Roentgenol 1980;135:589–91.
7. Berlin L. Malpractice and radiologists, update 1986: an 11.5 year
perspective. AJR 1986;147:1291–8.
8. Study shows causes of claims. ACR Bulletin 1985;41:8.
9. Berlin L, Berlin J. Malpractice and radiology in Cook
County, IL: trends in 20 years of litigation. Am J Roentgenol
1995;165:781–8.
10. Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes
BA, et al. The nature of adverse events in hospitalized patients.
N Engl J Med 1992;324:377–84.
11. Hamer MM, Morelock F, Foley HT, Ross PR. Medical malpractice
in diagnostic radiology: claims, compensation and patient
injury. Radiology 1987;164:263–6.
12. Hershey N. The defensive practice of medicine: myth or reality.
Milbank Q 1972;50:2–3.
13. Curran WJ. Senator Ribicoff’s report on medical malpractice. N
Engl J Med 1970;282:325–6.
14. Bell RS, Loop JW. The utility and futility of radiographic skull
examination for trauma. N Engl J Med 1971;284:236–9.
15. Curran WJ. The malpractice commission report: controversy
unabated: the findings. N Engl J Med 1973;288:1222–4.
16. Bergen RP. Protection against malpractice litigation. Arch Otolarygol 1975;101:182–4.
17. Murphy ID. Free clinics and malpractice claims. J Am Med Assoc
1992;267:933.
18. Clements B. The most common causes of lawsuits and how
you can protect yourself: don’t get sued. Am Med News, July
1994:17–9.
19. Albert T. Physicians found negligent for not performing CT
scans. Am Med News, April 12, 2004.
20. Mello MM, Chranda A, Gawande AA, Studdert DM. National costs
of the American liability system. Health Affairs 2010;29:1569–77.

21. Scherz H, Oliver W. Defensive medicine: a cure worse than the
disease. Forbes Magazine August 27, 2013.
22. Failure to diagnose is the no. 1 allegation in liability lawsuits.
Am Med News, March 20, 2006.
23. Studdert DM, Mello MM, Sage WM, DesRoches CM, Peugh J,
Zapert K, et al. Defensive medicine among high risk specialist physicians in a volatile malpractice environment. J Am Med
Assoc 2005;293:2609–17.
24. Bishop TF, Federman AD, Keyhani S. Physicians’ views on
defensive medicine: a national survey. Arch Intern Med
2010;170:1081–3.
25. Frakes MD. The surprising relevance of medical malpractice law.
U Chi L Rev 2015;82:1–572.
26. Garland LH. On the scientific evaluation of diagnostic procedures. Radiology 1949;52:309–28.
27. Garland LH. Studies on the accuracy of diagnostic procedures.
Am J Roentgenol 1959;82:25–38.
28. Anderson RE, Hill RB, Key CR. The sensitivity and specificity of clinical diagnostics during five decades: toward and
understanding unnecessary fallibility. J Am Med Assoc
1989;261:1610–7.
29. Roosen J, Frans E, Wilmer A, Knockaert DC, Bobbaers H.
Comparison of premortem clinical diagnoses in clinically ill
patients and subsequent autopsy findings. Mayo Clin Proc
2000;75:562–7.
30. Institute of Medicine. To err is human: building a safer health
system. Washington, DC: National Academy’s Press, 1999.
31. Makary MA, Daniel N. Medical error – the third leading cause of
death in the US. Br Med J 2016;353:i2139.
32. Werth B. Damages. New York: Simon and Schuster, 1998:360.
33. Emanuel EJ, Fuchs VR. The perfect storm of overutilization. J Am
Med Assoc 2008;229:2789–91.
34. Hende WR, Becker GJ, Borgstede JP, Bosma J, Casarella WJ, Erickson BA, et al. Addressing overutilization in medical imaging.
Radiology 2010;257:240–5.
35. Katz MH, Grady D, Redberg RF. Undertreatment improves, but
overtreatment does not. Arch Int Med 2013;173:93.
36. Crane M. Malpractice risk: the dangers of false positive. Medscape. September 14, 2016.
37. Elmore JG. Solving the problem of overdiagnosis. N Engl J Med
2016;375:1483–6.
38. Harris R, Sheridan S, Kinsinger L. Time to rethink screening for
abdominal aortic aneurysm? Arch Int Med 2012;172:1462–3.
39. Sirovich BE, Woloshin S, Schwartz LM. Too little? Too much?
Primary care physicians’ views on US health care. Arch Intern
Med 2011;171:1582–5.
40. Hoffmann TC, Del Mar C. Clinicians’ expectations of the benefits
and harms of treatments, screening, and tests: a systematic
review. JAMA Intern Med 2017;177:407–19.
41. Gupta S. More treatment, more mistakes. New York Times,
August 1, 2012:A21.
42. Caverly TJ, Combs BP, Moriates C, Shah N, Grady D. Too much
medicine happens too often. JAMA Int Med 2014;174:8–9.
43. Simpkin AL, Schwartzstein RM. Tolerating uncertainty – the next
medical illusion? N Engl J Med 2016;375:1713–5.
44. Welch HG, Schwartz LM, Woloshin S. Over-diagnosed: making
people sick in the pursuit of health. Boston: Beacon Press, 2011.
45. Brawley OW, Goldberg P. How we do harm: a doctor breaks
ranks about being sick in America. New York: St. Martin’s
Griffin, 2011.

Unauthenticated
Download Date | 6/18/18 11:25 PM

Berlin: Medical errors, malpractice, and defensive medicine
46. Welch HG. Less medicine, more health. Boston: Beacon Press,
2015.
47. Lowes R. Malpractice premiums trail inflation for some physicians. Medscape December 16, 2016.
48. Shepherd J. Uncovering the silent victims of the American medical
liability system. Vanderbilt Law Review 2014;67:151–95.
49. O’Leary RJ, Choi J, Watson K, Williams MJ. Medical students and
residents’ clinical and educational experiences with defensive
medicine. Acad Med 2012;87:142–8.
50. Defensive Medicine seeping into physician training, study says.
Am Med News, February 15, 2012.

139

51. Li S, Brantley E. Malpractice liability risk and use of diagnostic
imaging services: a systematic review of the literature. J Am Coll
Radiol 2015;12:1403–12.
52. Li S, Dors A, Deyo D, Hughes DR. The impact of state tort reforms
on imaging utilization. JACR 2016 Available at: http://dx.doi.
org/10.1016/j.jacr.2016.10.002. Accessed: 23 Jan 2017.
53. Studdert DM, Mello MM, Sage WM. Defensive medicine among
high-risk specialist physicians in volatile malpractice environment. J Am Med Assoc 2005;293:2609–17.
54. Horton R. Commentary. The uses of error. Lancet
1999;353:422–3.

Unauthenticated
Download Date | 6/18/18 11:25 PM

