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FROM THE EDITOR
Evidence-Based Medicine: A Science of Uncertainty and an Art of Probability

A science of uncertainty and an art of probability [1]—that is how William Osler
portrayed medicine as he practiced it at the turn of the last century, but he may as
well have been describing the current era of “evidence-based” medicine.

The moniker “evidence-based” made its debut in the early 1990s. As Gordon Guyatt,
a physician at McMaster University, first described the term:

Clinicians were formerly taught to look to authority (whether a
textbook, an expert lecturer, or a local senior physician) to resolve
issues of patient management. Evidence-based medicine uses
additional strategies, including quickly tracking down publications of
studies that are directly relevant to the clinical problem, critically
appraising these studies, and applying the results of the best studies to
the clinical problem at hand [2].

The rest is history. In two decades, the skills laid out by Guyatt have become an
integral component of medical practice and training. Today, nearly all U.S. medical
schools report teaching evidence-based medicine as part of a required course [3], and
the Accreditation Council for Graduate Medical Education (ACGME) has
incorporated EBM into U.S. residency training requirements [4].

During this time, the methods of EBM have evolved. Guyatt’s first article, for
example, used the term “microcomputer” and notes that the cost of retrieving a few
citations from MEDLINE was $0.79. Today, the National Library of Medicine
makes MEDLINE citations of published research freely available through PubMed;
research abstracts in many journals have been restructured for efficient appraisal; and
numerous secondary resources, such as ACP Journal Club and Dynamed, summarize
and review original research for clinical relevance [5].

The ideas underlying EBM have evolved, too. For instance, notions about shared
decision making have been refined. Recent discussions about EBM particularize the
importance of “decision aids” and other means by which patients participate in their
own treatment [6, 7]. A common current definition of EBM is “the integration of
best research evidence with clinical expertise and patient values” [8]—a description
that seems not so distant from Osler’s science and art.

However, EBM is not old hat [9]. Systematic research evidence is more abundant
and accessible than ever before, and EBM provides an original framework for
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integrating the results of this research into clinical practice [10]. It also proposes new
methods to assess how research evidence should be applied in clinical practice,
focusing on transparency and explicitness in its interpretation and role in making
recommendations [11].

The rationale for EBM seems obvious: if results of clinically relevant research may
be readily available and may benefit patients, we should consider such research in
making medical decisions [12].

Yet, the practice of EBM is not always so straightforward. The articles in this issue
of Virtual Mentor illustrate how implementing EBM in clinical practice, policy, and
education can be complicated. They shed light on many of EBM’s evolving
strengths, but also bring into focus the contours and boundaries of this new tool of
modern medicine.

Many aspects of EBM concern values in addition to facts. They are intimately linked
to customary considerations of medical ethics, including autonomy, justice,
beneficence and nonmaleficence, and they raise important questions regarding these
principles.

Autonomy: What should be the patient’s role in interpreting and applying research
evidence in clinical decisions? Moreover, if the way in which evidence is conveyed to
patients can alter their decisions [13], then how should research evidence be
communicated?

In this issue, a thoughtful commentary by Lauris Kaldjian and Paul Christine
addresses the complex and interrelated decisions that physicians face in discussing
research evidence with patients. Valerie Reyna and Evan Wilhelms describe what
has been learned from their research and that of others about effective strategies for
communicating risks and benefits.

Thomas LeBlanc reflects on his experiences as an oncologist to address a related
question: Can providing research evidence to a patient be harmful? Reprinted
alongside his contribution is an essay by the late Stephen Jay Gould about making
sense of the statistics and probabilities he encountered in his own struggle with
cancer.

Justice: Who should have the authority to prioritize research questions and funding?
Whose interests should be considered in the interpretation and dissemination of
research evidence?

Chetan Huded, Jill Rosno, and Vinay Prasad provide an excellent summary of John
loannidis’s essay “Why Most Published Research Findings are False,” one of the
most cited articles in the history of the journal PLoS Medicine [14]. They examine
the biases of medicine’s “evidence base” and contribute suggestions to rectify these
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shortcomings based upon insights from their own research into “medical reversals”
[15].

Jodi Halpern and Richard Kravitz offer a discussion on the role of “health advocacy
organizations” in the dissemination and interpretation of research evidence and
consider the special case when interpretations of research evidence conflict. Joanna
Siegel at the Agency for Healthcare Research and Quality (AHRQ) and her
colleagues at the American Institute for Research (AIR) outline methods of “public
deliberation” to engage the public in decisions about health research. They note a
recent study conducted by AHRQ to learn about ways to gather public input about
the use of medical evidence in guiding health care practice [16].

Beneficence and nonmaleficence: Under what conditions, if any, should a physician
disregard codified ““best evidence™ for the benefit of an individual patient? And how
should physicians make decisions in the best interests of their patients in the absence
of good research evidence?

Concerns about implementing EBM become particularly pronounced when clinical
practice guidelines, quality measures, and reimbursements are linked to scientific
research evidence. William Dale and Erika Ramsdale elaborate on how these
concerns apply to providing care for older patients, whose health is often particularly
complex and difficult to generalize and who are often excluded from participation in
research for these reasons. Valarie Blake examines a related issue: the role of clinical
practice guidelines in the courts.

Salima Punja and Sunita VVohra contribute a description of “n-of-1 trials,” which
have been used in clinical practice to obtain patient-specific research evidence. The
method was first implemented by Gordon Guyatt and David Sackett in the 1980s
[17] and is currently used in clinical services around the world, including one at the
University of Alberta headed by Dr. VVohra [18].

Evidence-based medicine is, at its foundation, about medical education—not only
does EBM emphasize the role of traditional medical training to disseminate its new
methods [19], but it requires all doctors to engage in a continual process of education
in order to make use of current research evidence. Therefore, issues surrounding the
use of EBM should be the concern of trainees, educators, and anyone else interested
in the education of today’s physicians.

The contribution to this issue by Ariel Zimerman, a medical historian and physician,
traces EBM’s roots in medical education at McMaster University. And an essay
written by Martha Carvour (who, I should note, taught me much of what | know
about evidence-based medicine) provides suggestions for teaching medical students
how to think critically about incorporating research evidence into clinical practice.
Dien Ho provides a brief account of some ways that “evidence” has been
conceptualized by philosophers of science throughout history.
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Finally, Ross Upshur’s commentary brings to a point the message that readers should
take away from the whole of this issue: evidence-based medicine education should
be integrated with an education in clinical ethics.

As the articles in this issue make clear, EBM is a powerful tool with the potential to
improve clinical decision making and, ultimately, the health of patients. But, as
Guyatt and his colleague Victor Montori have noted, EBM can also be dangerous
when used inappropriately [7].

Evidence-based medicine can be thought of like a scalpel or a potent drug with
possible adverse effects. The effect of an “evidence-based” approach to medicine
depends upon accurate and appropriate integration of research evidence into patient
care. Using EBM requires precision, attention, and humility.

Like the other tools and techniques of modern medicine’s armamentarium, the use of
EBM should require deliberate, thoughtful, and mentored experience. This is not a
new idea [19]. But it is an important consideration for those entrusted with teaching
the next generation of physicians both the science and the art of medicine.

Matthew Rysavy

Medical Scientist Training Program
Carver College of Medicine
University of lowa

lowa City, IA
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ETHICS CASES
Communicating Evidence in Shared Decision Making
Commentary by Paul J. Christine, MPH, and Lauris C. Kaldjian, MD, PhD

Dr. Garrison is a third-year resident in internal medicine who takes pride in helping
patients make educated decisions regarding their health care, informing them of
recent research and answering their questions.

One afternoon in the outpatient medicine clinic, Dr. Garrison spoke with Mr.
Mendez, a 62-year-old man who had come in for a yearly physical. In reviewing Mr.
Mendez’s chart, Dr. Garrison noted that his total cholesterol was high at 242 mg/dL,
while his HDL cholesterol was low at 35 mg/dL. He was otherwise healthy, having
normal blood pressure, no other symptoms or signs of cardiovascular disease, no
family history of cardiovascular disease, and no history of smoking. According to the
Framingham 10-year risk calculator, this picture corresponded to a 15 percent risk of
a myocardial infarction in the next 10 years (“moderate risk™).

After discussing the findings of the physical exam with Mr. Mendez, Dr. Garrison
entered into a discussion of the lab results. “Mr. Mendez, your lab results indicate
that you have high cholesterol. Based upon your current state of health and lab
results, you have about a 15 percent risk of experiencing a heart attack in the next 10
years. For patients in your situation, we typically recommend treatment with a drug
known as a statin, which helps to lower your bad cholesterol.” Dr. Garrison
proceeded to explain the benefits and side effects of statin therapy to Mr. Mendez,
who stated that he was willing to try whatever the doctor thought was best.

Dr. Garrison added, “You should also know that, for the average person with your
medical history and state of health, the number needed to treat—that is, the number
of individuals who must be treated with a statin to prevent one death from a
cardiovascular event such as a heart attack or stroke—is generally between 60 and
100, which means that if | treated 60 people in your situation, 1 would benefit and 59
would not. As these numbers show, it is important for you to know that most of the
people who take a statin will not benefit from doing so and, moreover, that statins
can have side effects, such as muscle pain, liver damage, and upset stomach, even in
people who do not benefit from the medication. I am giving you this information so
that you can weigh the risks and benefits and then make an informed decision.”

Mr. Mendez looked surprised. He said that he felt fine and, having heard the
statistics, did not wish to start statin therapy at this time.
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Later that day, Dr. Garrison met a fellow third-year internal medicine resident, Dr.
Parra, for coffee in the hospital cafeteria. Discussing some of their cases from the
day, Dr. Garrison remarked that several of her patients had elected to try lifestyle
modifications rather than initiate drug therapy for hyperlipidemia and some other
conditions. “That’s remarkable,” Dr. Parra observed, thinking that most of her
patients elected pharmacologic treatment despite her encouragement to consider
behavioral changes. Dr. Garrison continued, “I’ve found that providing patients more
evidence regarding the effectiveness of drugs, and giving them information such as
the number needed to treat, encourages them to think more realistically about the
benefits and risks of pharmacologic treatment.”

Dr. Parra wondered about this and responded with concern: “Really? | don’t think
our patients can make sense of all this information. They’re not trained in statistics
and don’t know how to interpret scientific data. That’s our job.” Dr. Garrison
asserted that it is an ethical obligation for physicians to provide information such as
the number needed to treat and asked Dr. Parra, “How can our patients make
informed decisions regarding their health care if they don’t know the evidence?”

Commentary

The disagreement between Dr. Parra and Dr. Garrison highlights one of the
fundamental ethical issues surrounding Mr. Mendez’s care: How much information
about evidence should physicians communicate to patients to enable them to make
informed decisions? The answer will most likely depend upon the varying
assessments of different physicians, the varying preferences of different patients, and
the varying professional knowledge available in different clinical situations. Yet
there is a general recognition in contemporary medicine that something needs to be
said about the available research evidence related to a specific clinical decision in
order to enable patients to make informed decisions about their health—even if
wisdom is needed to understand how that evidence should be interpreted and
communicated.

Shared Decision Making and the Need for Communicating Evidence
Communicating information about prognosis and treatment is recognized as one of
the clinical cornerstones of respecting patient autonomy. The patient’s right to
informed self-determination implies a corresponding obligation for physicians to
provide relevant and understandable information. This is no small task when dealing
with the complexities of risk communication. Patient numeracy, physician framing
of risks, and embedded mental shortcuts that simplify complex information and
decisions (i.e., heuristics) are but a few of the challenges physicians face when
sharing treatment information. One critical issue is the degree to which Mr. Mendez
understands his prognosis and the risks and benefits of his treatment options. Such
challenges have been discussed in a recent Virtual Mentor article [1] and need not be
recapitulated here.

Instead, we focus on fundamental questions of professional ethics that lie beneath the
surface of Mr. Mendez’s case. Dr. Garrison’s and Dr. Parra’s disagreement about
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their perceived ethical obligations to share evidence reflects different conceptions
about the balance of control over decision making in the patient-physician
relationship, which can tilt more towards the patient or more towards the physician
in any given patient-physician dyad.

These issues are given greater relevance in the context of shared decision making,
which is characterized by the involvement of both the patient and the physician in
the process of selecting among treatment options [2]. Through patient-physician
dialogue, shared decision making aims to promote the ethical principle of respect for
patient autonomy by empowering, or “conferring agency” on, patients [3]. It
explicitly involves patients in decision making by eliciting their preferences and
communicating information about treatment options [4]. The communication of
evidence is therefore a necessary pillar of the shared decision-making model.

If it is agreed that respect for patient autonomy means that patients need to be
informed about evidence pertaining to treatment options, then physicians have a
professional obligation to provide such information. But if this obligation is viewed
within the complex network of accountability that connects patients, physicians, and
society [1], fulfilling it requires us to balance the principle of respect for patient
autonomy with the ethical principles of beneficence and justice [3].

Because the complexities of striking such a balance may be underappreciated, we
discuss below each of these principles and attempt to show how they can inform our
understanding of the nature and extent of a physician’s obligation to disclose to
patients evidence related to treatment options. Our purpose is to suggest that the
decision regarding how much information a patient should receive depends on more
than patient numeracy and lessons learned from the science of risk communication.
More fundamentally, we believe this decision depends on a physician’s professional
understanding of his or her ethical obligations that flow from the roles of patient and
physician in the context of shared decision making.

Relational Autonomy and the Shared in Shared Decision Making

Respect for patient autonomy refers to a physician’s obligation to respect those
patient preferences and decisions that accord with that patient’s values and beliefs
[5]. Communicating treatment options, eliciting patient preferences, and explicitly
recognizing the authority of the patient to make treatment decisions are all practices
that promote patient autonomy. These practices stand in contrast to more
paternalistic approaches in which the locus of decision making tilts more toward the
professional authority of the physician.

While promoting patient involvement is a necessary corrective to paternalistic
approaches [6], it would be misguided for physicians to assume that shared decision
making is only about patient autonomy. As one author put it, “That one party
becomes more responsible does not necessarily make the other party less
responsible” [7]. This is particularly relevant when patient autonomy is framed as
relational autonomy. Relational autonomy recognizes that an individual’s identity
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and values do not exist in a vacuum, but are “constituted in and by” interpersonal
relationships and the broader social environment [8]. In this view, a patient’s social
relationships (especially their relationships with physicians) inform his or her
medical preferences and treatment decisions.

Seeing patients and their autonomy as existing in relation to other persons, including
physicians, can help us think about how much evidence related to treatment options
we should communicate to patients. If social relationships and circumstances shape a
patient’s autonomy, physicians ought to be sensitive to how these factors may bear
on treatment decisions [8]. For example, if difficult or negative prior encounters with
health professionals or treatments have caused a patient to discount or prematurely
dismiss what a physician perceives to be a good treatment option, part of the
“relational work” to enhance autonomy may involve providing more detailed
evidence, or more carefully explained evidence, in order to show respect through
patient explanation and listening and, thereby, gain trust.

Relational autonomy also helps remind us to consider the question of who decides
which treatment options should be offered in the first place, a role largely assumed
by physicians. We acknowledge that access to information on the Internet about
traditional and alternative therapies can have an extraordinary and independent
impact on a patient’s understanding of treatment options. Nevertheless, it is
important to appreciate that, when physicians communicate about evidence
pertaining to treatments and define the treatment options available, they are
contributing to the relational autonomy of their patients.

The principle of respect for patient autonomy is relevant to Mr. Mendez’s case in
several ways. First, considering the notion of relational autonomy, we should ask:
What social circumstances inform Mr. Mendez’s understanding of his high
cholesterol? Are there circumstances that strongly discourage Mr. Mendez from
taking a statin, even if his primary goal is to avoid a future cardiac event at all costs?
How is Mr. Mendez’s capability to enact his goals for care shaped by these social
circumstances? Secondly, what treatment options did Dr. Garrison present to Mr.
Mendez, and how did these shape his decision-making autonomy? Exploring the
answers to the above questions would have enabled Dr. Garrison to appreciate Mr.
Mendez’s circumstances and how they shaped his ultimate treatment decision. They
would have informed her approach to providing evidence such as the number needed
to treat and provided an ethical rationale with which to engage Dr. Parra’s
objections.

Beneficence

The principle of beneficence refers to a physician’s obligation to act for the good of
the patient [5]. Implicit within this definition is the recognition that a physician must
act in accordance with what he or she believes is best for the patient, as informed by
his or her expertise and clinical judgment. With respect to deciding what treatment
options to present to patients, beneficence plays a vital role. What “option set” a
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physician selects is inherently influenced by what the physician believes to be the
best and most appropriate treatments for promoting the patient’s well-being [6].

With regard to communicating evidence, beneficence also supports efforts to
promote a patient’s understanding of the treatment options offered (here one sees
evidence of the interrelationship between autonomy and beneficence, since one of
the ways to act for a patient’s good is to enhance his or her autonomy). For example,
it has been well documented that people are often overly optimistic regarding health
risks. In one study in which participants were informed that 4 out of every 100
persons would suffer a poor outcome, some people were unreasonably optimistic that
they would not be among the unlucky 4 percent [9]. Thus, even if a patient selects a
treatment that the physician favors, beneficence may oblige the physician to offer
more information to ensure that the patient takes both the risks and benefits
seriously.

Dr. Garrison proposed statin therapy as a reasonable treatment for someone in Mr.
Mendez’s state of health. What she thinks is good for Mr. Mendez most likely
influenced the information she shared about taking statins and the treatment
alternatives she offered (if any). In describing the number needed to treat, Dr.
Garrison may have been trying to make sure Mr. Mendez fully understood how the
benefits and risks of treatment applied to him. Dr. Parra’s objection to Dr. Garrison’s
approach most likely reflected her own notion of beneficence, which could include
an interpretation of the evidence and making a recommendation for a preferred
treatment (a recommendation that could be changed if side effects happened to
occur).

Justice

Justice in the setting of health care usually pertains to questions of fair distribution
(“distributive justice™) or to questions about what each person deserves, or is “due,”
as an individual endowed with human dignity [5]. However, what exactly a person is
due with respect to evidence pertaining to treatments is not clear, especially when
that evidence pertains to populations as well as the individuals who comprise them.
Physicians are traditionally trained to focus on the needs and preferences of
individual patients, one at a time. But there are also times when physicians are called
upon to weigh simultaneously the needs of an individual patient and the needs of a
population or society. Such situations raise challenging questions of distributive
justice.

Due to cost concerns, we appear to be in a time of increased attention to the needs of
society, as can be seen in the new emphasis on “value-based” and “cost-conscious”
health care that takes into account the health outcomes achieved per dollar spent
[10]. According to a society-focused view, the success of a treatment is evaluated not
only by its effect on the individual patient’s well-being but also on the cost-
effectiveness of the treatment over the long term (e.g., prevention of hospitalization
from a myocardial infarction) [11]. With limited health care resources, there is an
increasing premium placed on treatments that are backed by quality evidence, offer
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more than marginal health gains for individuals, and come at acceptable costs to
society.

We would suggest that there is often a deep tension at play when a physician is
expected to act simultaneously in the interests of an individual patient and a
population or society. A discussion of this tension is beyond the scope of this essay.
Suffice it to say that there appear to be increasing expectations that physicians
become more cost-conscious about the care they authorize and should see cost-
consciousness as part of their accountability to society.

But it should be noted that the effort to balance the needs of individuals with
populations (and societal costs) is not a new concern for physicians. Take
vaccination programs, for example, and consider the similarities between statins and
vaccines. Both statins and vaccines require a financial investment to prevent the
occurrence of potentially fatal and costly outcomes. Both have possible side effects
and adverse reactions. Both are less than 100 percent effective in preventing the
disease in people who receive the treatment.

In the case of vaccines, there is also a societal expectation that patients should be
encouraged to receive treatment to benefit society, not only themselves. The
physician’s obligation is to encourage patients, insofar as it is medically and
personally acceptable, to contribute to this societal benefit by being vaccinated. One
could think about statin therapy in a similar way. A study evaluating the cost-
effectiveness of expanding statin therapy to all low-risk patients found that such an
expansion could prevent nearly 14,000 deaths from coronary heart disease and save
approximately $1.4 billion per year [12]. One could imagine such cost savings
translating into funding for other pressing health issues. On this view, does Mr.
Mendez’s decision not to take a statin undermine the well-being of society by
potentially diverting funds away from other causes? Does society expect Mr.
Mendez to choose statin therapy as a cost-effective treatment plan? Most importantly
for our discussion, how does (or should) a physician weigh these considerations
when he or she thinks about an individual patient’s care? Will a physician’s thoughts
about societal benefits impact what information he or she decides to communicate
with patients about treatment options and their benefits?

We make the comparison of statins and vaccines not to advocate the use of statins,
but to highlight how a physician’s perceived responsibility to society could have an
impact on shared decision making in the patient-physician relationship. To the extent
that calls to incorporate cost-consciousness in clinical decision making are justified
by considerations of distributive justice, it is understandable that physicians should
be encouraged to recommend treatments that promote individual health and are cost-
effective for society. But such encouragements should not lose sight of the double
responsibility this involves and the potential or actual tension between the well-being
of individual patients and the cost savings for society.
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In sharing the number needed to treat for statin therapy, Dr. Garrison may have
provided evidence that discouraged Mr. Mendez from accepting a pharmacologic
treatment that could have been personally beneficial and cost-effective for society.
Alternatively, Dr. Garrison could be seen as having encouraged lifestyle
modifications that, if successful, could also be beneficial to the patient and cost-
effective for society. While Dr. Parra’s objection to Dr. Garrison’s practice appeared
to focus upon the interpretability of the evidence, she might also have objected to Dr.
Garrison’s disclosure of information that discouraged the acceptance of a potentially
cost-saving therapy. One wonders whether Dr. Garrison should have considered
communicating information to Mr. Mendez about potential cost savings to society,
either as a matter of disclosure (since it could possibly have influenced her
recommendations) or as a means of encouraging of civic cooperation. This is a very
significant question, one we raise not to promote a position but to stimulate
discussion about the tension between individual and societal benefit.

Evidence and Uncertainty

Our discussion would be incomplete if we did not acknowledge that evidence always
carries a degree of uncertainty. Statistics such as the number needed to treat are
derived from population studies, and probabilities from such studies do not map
perfectly onto individual experiences. For Mr. Mendez, the treatment effects of the
statin cannot be predicted with complete accuracy. This uncertainty is amplified
when the evidence and opinions surrounding a certain treatment are conflicting, as is
the case for prescribing statins to low-risk individuals [13]. Without a shared
understanding of the uncertainty surrounding both the evidence provided and the
decision to pursue a course of treatment, the potential for true patient involvement in
decision making may be limited [6].

Shared Decision Making and the Balancing of Ethical Principles

How physicians understand their professional obligations will influence what
information they communicate to patients and their approach to clinical decision
making. To engage in shared decision making honestly requires that physicians
acknowledge (1) their responsibility to the patient (respect for patient autonomy), (2)
their responsibility to be true to their own clinical judgment about the best interests
of the patient (beneficence), (3) their accountability to society (distributive justice),
and (4) the uncertainty of the evidence. While it should also be acknowledged that
these ethical principles interact within a broader web of treatment guidelines, local
institutional practices, and payer policies—all of which influences the context of
shared decision making [6]—how these principles are balanced in a given clinical
scenario should be expected to influence what information about evidence a
physician decides to share with his or her patient.

The complex interplay of ethical principles in this case reminds us that information
about risks and benefits of treatment should not be seen as a self-interpreting
package of data ready for delivery. Rather, the information we share with our
patients reflects our own ethical values and our interpretations of the evidence. It
also reflects our implicit understanding and balancing of our responsibilities to

www.virtualmentor.org Virtual Mentor, January 2013—Vol 15 15



individual patients, ourselves, and society. Appreciating that a patient’s autonomy is
relational and shaped in part by the information a physician provides does not
weaken the ethical imperative for shared decision making. It strengthens it. Through
the process of patient-physician communication, patient preferences can be elicited
to help shape the evidence that physicians share. By recognizing the ethical
principles and value judgments at stake in such dialogue, physicians should be in a
better position to decide what evidence to share with patients and, we may hope,
more likely to truly engage in shared decision making.

References

1.

2.

10.

11.

Schwartz PH. Discounting a surgical risk: data, understanding, and gist.
Virtual Mentor. 2012;14(7):532-538.

Charles C, Gafni A, Whelan T. Shared decision-making in the medical
encounter: what does it mean? (Or it takes at least two to tango). Soc Sci
Med. 1997;44(5):681-692.

Elwyn G, Frosch D, Thomson R, et al. Shared decision making: a model for
clinical practice. J Gen Intern Med. 2012;27(10):1361-1367.

A set of “competences” has been elaborated for the model of shared decision
making that includes: explicit involvement of the patient in the decision
making process, providing information in a patient’s preferred format,
providing treatment options using equipoise statements, checking for patient
understanding, eliciting patient preferences, and formulating a consensus
about treatment. For further discussion, see: Elwyn G, Edwards A,
Kinnersley P, et al. Shared decision-making and the concept of equipoise:
defining the competences of involving patients in health care choices. Br J
Gen Pract. 2000;50(460):892-899.

Kaldjian LC, Weir RF, Duffy TP. A clinician’s approach to clinical ethical
reasoning. J Gen Intern Med. 2004;20(3):306-311.

Wirtz V, Cribb A, Barber N. Patient-doctor decision-making about treatment
with the consultation—a critical analysis of models. Soc Sci Med.
2006;62(1):116-124.

Holm S, Davies M. Ethical issues around shared decision-making and
evidence-based patient choice. In: Edwards A, Elwyn G, eds. Shared
Decision-Making in Health Care: Achieving Evidence-Based Patient Choice.
New York: Oxford University Press; 2009:59-64.

Mackenzie C. Relational autonomy, normative authority and perfectionism. J
Soc Philosophy. 2008;39(4):512-533.

Weinstein ND. Unrealistic optimism about susceptibility to health problems:
conclusions from a community-wide sample. J Behav Med. 1987;10(5):481-
500.

Patel MS, Davis MM, Lypson ML. The VALUE Framework: training
residents to provide value-based care for their patients. J Gen Intern Med.
2012;27(9):1210-1214.

Owens DK, Qaseem A, Chou R, Shekelle P; Clinical Guidelines Committee
of the American College of Physicians. High-value, cost-conscious health

16  Virtual Mentor, January 2013—Vol 15 www.virtualmentor.org



care: concepts for clinicians to evaluate the benefits, harms, and costs of
medical interventions. Ann Intern Med. 2011;154(3):174-180.

12. Lazar LD, Pletcher MJ, Coxson PG, Bibbins-Domingo K, Goldman L. Cost-
effectiveness of statin therapy for primary prevention in a low-cost statin era.
Circulation. 2011;124(2):146-153.

13. Debates about the use of statins in low-risk individuals are rampant in the
literature and often involve contrary interpretations of the same clinical trial
data. For an opinion piece supporting statin use in low-risk individuals, see:
Blaha MJ, Nasir K, Blumenthal RS. Statin therapy for healthy men identified
as “increased risk.” JAMA. 2012;307(14):1489-1490. For an opinion piece
against statin use in low-risk individuals, see: Redberg RF, Katz MH.
Healthy men should not take statins. JAMA. 2012;307(14):1491-1492.

Paul J. Christine, MPH, is an MD-PhD student at the University of Michigan
Medical School and School of Public Health in Ann Arbor. He is pursuing a doctoral
degree in epidemiology and is broadly interested in the relationship between
population health and clinical practice.

Lauris C. Kaldjian, MD, PhD, is director of the Program in Bioethics and Humanities
and a professor in the Department of Internal Medicine at the University of lowa
Carver College of Medicine in lowa City. Dr. Kaldjian practices general internal
medicine, and his research has focused on goals of care and patients’ end-of-life
treatment preferences, physician disclosure of medical errors, ethics education, and
the role of philosophical and religious beliefs in clinical decision making.

Related in VM
Effective Ways to Communicate Risk and Benefit, January 2013

Discounting a Surgical Risk: Data, Understanding, and Gist, July 2012

When Patients Seem Overly Optimistic, July 2012

The people and events in this case are fictional. Resemblance to real events or to
names of people, living or dead, is entirely coincidental.

The viewpoints expressed on this site are those of the authors and do not necessarily
reflect the views and policies of the AMA.

Copyright 2013 American Medical Association. All rights reserved.

www.virtualmentor.org Virtual Mentor, January 2013—Vol 15 17


http://virtualmentor.ama-assn.org/2013/01/stas1-1301.html
http://virtualmentor.ama-assn.org/2012/07/ecas1-1207.html
http://virtualmentor.ama-assn.org/2012/07/ecas2-1207.html

Virtual Mentor
American Medical Association Journal of Ethics
January 2013, Volume 15, Number 1: 18-22.

ETHICS CASES
Authority, Health Advocacy Organizations, and Scientific Evidence
Commentary by Jodi Halpern, MD, PhD, and Richard L. Kravitz, MD, MSPH

Dr. Sanders, a second-year oncology fellow, arrived for work carrying a sheath of
bright pink pamphlets. He set them down on a table in the staff room and proclaimed
to his colleagues: “It’s that time of year again—the annual charity walk is coming
up! The sign-up sheet is on the table here for anyone who wants to participate. The
work this group does is so important in the fight against breast cancer!”

A new oncology fellow, Dr. Wang, walked over to the table and picked up one of the
pamphlets. “These guys want to increase access to mammography for all women
under 50. That’s the opposite of the new U.S. Public Health Task Force
recommendations.” The evidence was pretty good, he thought, for their guideline
that mammography for women under 50 be limited to high-risk groups because of
the risks associated with false positive results—unnecessary biopsies, anxiety, and so
on.

Dr. Sanders replied, “Well, I think that the work the group does to help vulnerable
women avoid and treat breast cancer is really important. | have a lot of respect for
what they do.”

“But,” Dr. Wang interjected, “isn’t it problematic for you, a physician, to support a
group that promotes health care activities that go against the evidence? This seems
like bad medicine. Plus, doesn’t this group just encourage even more people to think
of evidence-based medicine as rationing? You are supposed to be a steward of our
profession and of the best evidence-supported medicine. | don’t think it’s right for
someone in your profession to support a group like this—it seems bad for medicine
and bad for patients.”

Commentary

In the vignette, Dr. Sanders and Dr. Wang disagree about what professionalism
requires of them. While “professionalism” refers to doctors’ conduct, medical
leaders have wisely avoided telling physicians how to behave and instead defined the
goals the profession should be serving. These goals are to safeguard patient welfare,
to respect patient autonomy and to promote social justice [1, 2]. In practice,
professionalism often comes down to discerning how best to meet these goals, given
that goals can conflict with each other and meet up with organizational and resource
constraints. Here, Dr. Sanders supports a patient advocacy organization that
promotes women’s health and excellence in cancer care that may be overexuberant
with regard to screening. Dr. Wang believes that physicians have a stronger, perhaps
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even absolute, obligation to reject any organization whose recommendations appear
to skirt the best evidence.

In conflicts over professionalism, a good first step is to clarify the facts. An apparent
ethical conflict can dissolve when the circumstances are better understood. Thus, we
first reflect on the nature of the evidence regarding mammography and the societal
context in which disease advocacy groups operate. Then, in the second half of our
commentary, we turn to the possibility that the doctors’ disagreement might reflect
conflicting conceptions of professional responsibility.

The Context of the Case

Let us begin by considering the evidence behind the guidelines for mammography.
As John loannidis has pointed out, many published research findings are likely to be
false [3]. All evidence is not created equal. Among the reasons for misleading
research findings are fraud, error, bias, and chance. Beyond the raw data, guidelines
produced by reputable organizations frequently disagree. In the case of breast cancer
screening, the American Cancer Society continues to recommend that women under
50 should discuss the value of mammography with their personal physicians [4],
whereas the United States Preventive Services Task Force (USPSTF) recommends
against routine screening in this age group [5]. Because scientific evidence is
inevitably context-dependent and often subjective it should not be ignored but
neither should it be worshipped.

Importantly, even if a therapeutic or preventive intervention is of limited or no
benefit for most patients, the intervention might still be worthwhile for selected
subgroups. This is what statisticians and epidemiologists call heterogeneity of
treatment effects (HTE) [6]. In the case of breast cancer, women between 40 and 49
may obtain greater-than-average benefit from mammography if: (1) they have
higher-than-average risks of developing breast cancer; (2) they have less dense
breasts, allowing easier diagnosis; or (3) they are already very worried about cancer
or are phlegmatic enough to be unperturbed by false positives and the downstream
risk of unnecessary biopsy and overtreatment.

Reflecting on the facts also includes considering the range of services provided by
the women’s advocacy group. Let’s say that, while overselling the benefits of
mammography, this advocacy organization also fights cancer-associated stigma,
educates women who need testing and might not otherwise seek it, provides crucial
support for women with breast cancer, and supports research efforts that may help
ultimately prevent or cure breast cancer. Given how little societal support there is for
people grappling with illness in our country, advocacy groups can make a profound
difference in women’s lives. Just as people frequently support political parties
without endorsing their entire platforms, perhaps physicians can ethically support a
health care advocacy organization without agreeing with everything it says and does.
Thus, Dr. Sanders might be justified in supporting the advocacy organization if he
concludes that the group does, on balance, more good than harm.
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On the other hand, supporting a group that ignores important scientific evidence can
contribute to a very dangerous “antiscience” societal trend. At a time when 40
percent of Americans don’t believe in evolution and think that humans were created
in the “last 10,000 years or so” [7], the standing of science in America is perilous.
Furthermore, as Dr. Wang implies, the rising cost of health care threatens our
national well-being but any attempt to rationalize use of medical resources is painted
by regressive forces as “rationing” or “death panels.” Under these circumstances, it
could be argued that physicians, trained in science, have a duty to defend the
scientific method. What is to be given greater priority: patient groups that support
and improve women’s health now or scientific integrity, which is critical to medical
progress in the future?

Models of Professional Responsibility

To address such questions requires analyzing our ethical as well as factual
assumptions. Note that we have already been considering the ratio of good to harm,
which suggests a utilitarian approach. Utilitarianism focuses on the outcomes of
actions and defines right actions as those that an impartial spectator would calculate
as having the greatest aggregate benefit. Should doctors attempt to guide their
professional conduct by such calculations? How could doctors accurately weigh the
long-term social costs of downplaying evidence-based recommendations against the
current benefits of supporting an advocacy group that works on behalf of women’s
health?

Not only would attending to every such issue make practicing medicine impossibly
demanding, it would distract doctors from their primary responsibility, which is to
pay attention to their patients. It is not just that, as John Rawls famously argued,
utilitarianism is blind to the individual, favoring aggregate outcomes even when this
sacrifices individual welfare and autonomy [8]. Rather, it is that doctors are not
morally positioned to be impartial social planners, as they are not independent of
particular relationships and duties. Patients trust physicians with their lives based on
the expectations that physicians are committed to them, to putting their interests first.
Recall the patient-centered focus of the principles of professionalism: physicians are
responsible for serving each patient’s welfare, and for respecting each patient’s
autonomy.

How does taking a patient-centered approach resolve the conflict between Drs.
Sanders and Wang? It reminds these physicians that practicing evidence-based
medicine is not a good in itself; it is a good when it enables better care of each

individual patient, present or future. In this case, better care includes social and
psychological support as well as the information provided by advocacy groups.

According to their roles as trusted fiduciaries, Drs. Sanders and Wang should
redirect their attention back to their patients’ lives. They might ask: how can | act
today in a way that best serves Mrs. Jones, Ms. Arquette, and Ms. Martinez? Do they
each truly depend on this health advocacy organization? Do they have other sources
of support? Can | educate them to avoid unnecessary mammograms despite the role
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of emotions in driving decision making? If not, are there other organizations that
provide accurate information as well as social support?

Additionally, doctors’ responsibilities extend beyond their known patients. The third
principle of professionalism, to promote social justice, reminds doctors that their role
responsibilities extend to broader populations. Moreover, doctors are responsible for
sustaining the public’s trust in physicians. In addition to the questions above, then,
doctors might also ask themselves: Am | considering the unmet needs of women
from disadvantaged communities? Am | upholding the scientific integrity that
sustains public trust? Am | promoting the science that may discover new treatments?

Addressing these questions reveals that in this case there is a strong link between
evidence-based care and promoting the welfare of individual women. Yet it is crucial
for women to be informed about advocacy groups that can empower them and
promote their health. The challenge for physicians is to balance both of these
obligations to best serve the goals of medical care.

Thus, while it may be fine to bring brochures to the medical staff room, we would
recommend against distributing brochures in the patient waiting room. Absent
discussion with their doctors, women might take this to be an endorsement of this
particular group’s views of mammography. Instead, Dr. Sanders should inform
individual patients about the organization and its pros and cons as part of educating
them both about the need for discernment regarding mammography and about the
health value of social support. Assuming that Dr. Wang does not know of another
comparable source of social support, we think that, despite his misgivings, he too
should inform women about this organization as one source of possible social
support even as he shares his concerns with them. Perhaps Dr. Sanders and Dr. Wang
might also support the development of more evidence-based advocacy groups
(through speaking or writing about the science, for example).

In summary, physicians’ strongest moral obligation is not to impartially protect
science, but rather to fulfill their role responsibilities to patients. Still, practicing
evidence-based medicine is one of the most powerful ways to serve individual
patients, so professionalism will most often coincide with favoring scientific
practice. The ethical issue is to see that science—as it constitutes the “evidence
base”—is a means to the end of helping real people. Good clinical practice integrates
clinical research, professional experience, and knowledge of the individual patient.
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MEDICAL EDUCATION
Teaching Critical Appraisal of Medical Evidence
Martha Carvour, MD, PhD

Teaching medical learners how to evaluate evidence for medical decision making
represents both a critical and daunting task for curriculum designers. It is, after all, a
desirable outcome for any curriculum in evidence-based medicine to produce
graduates who not only understand the medical literature, but who can appraise,
discuss, and apply what they read in a sound, thoughtful, and efficient manner [1].

When critical appraisal skills remain underdeveloped, students tend to resort to other,
less useful approaches. One of these might be called convenient appraisal, in which
the reader merely accepts, at face value, what the literature claims. Another, equally
concerning, approach might be called cynical appraisal, in which the reader simply
rejects the bulk of the literature, perhaps citing the potential for bias in all research
studies. The critical reader, by contrast, takes a balanced approach to the medical
literature, seeking to glean the most from each piece, approaching it with reason (not
reflex), and supplementing the evidence from one article with data from other
sources to build a thoughtful and defensible assessment of a study’s content.

Instruction in critical appraisal skills is sometimes deferred in favor of teaching
students what they read rather than demonstrating how to read it. Below are three
practical methods for reversing this trend—that is, for actively teaching critical
appraisal skills in an evidence-based medicine curriculum.

Teaching Critical Appraisal Skills

1. Start with what makes sense. It is hard to imagine a student who believes that
basing the practice of medicine on evidence is unimportant. There are certainly
many, however, who question whether incorporating the skills of evidence-based
medicine into clinical decision making is practicable and who doubt that they can
ever become proficient in these skills. Indeed, understanding of evidence-based
medicine concepts among medical learners tends to be lower than desired [2].

Yet, the fact is that many principles of evidence-based medicine—including some of
the most complex—mirror the way that many clinicians already think about
medicine. For instance, the likelihood that a treatment will benefit a patient often
depends on the characteristics of the patients in whom it is used. This parallels the
evidence-based medicine concepts of “effect modification” or its practice of
differentiating between effectiveness and efficacy.
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Similarly, in clinical practice, a patient’s symptoms may be mistakenly attributed to
one diagnosis when the circumstances surrounding the case conceal the genuine
cause. This is analogous to the evidence-based medicine concept of confounding.
Likewise, individual patients and their experiences are, unsurprisingly, not all the
same. This nonuniformity can be linked to discussions in evidence-based medicine
about diagnostic validity and precision or about variation and central tendency. For
instance, how might a particular diagnostic result be interpreted in a population at
high risk for disease compared to a population at lower risk? How should the concept
of error in diagnostic tests influence conversations with patients about diagnoses?
When evaluating a research study, should clinicians direct more focus to the
experience of the entire study population (the distribution or curve representing all
patients in the study) or to the average experience (indicated by a mean or similar
measure)?

Principles like these have the appeal of being both relevant and intuitive. Instruction
in evidence-based medicine should start with what intuitively makes sense (e.g., the
general principles of prognostic research) and use this context to explain more
difficult concepts (e.g., the critical interpretation of particular prognostic statistics).

2. Don't treat continuous concepts as though they were categorical concepts.
Evidence-based medical instruction should not shy away from complexity when
complexity makes more sense than simplicity. Although there may not always be a
single correct interpretation of a research article so much as several reasonable ones,
the temptation for curriculum designers is to create simplicity where it may not be
very useful in the long run—to create false dichotomies between good and bad
studies, for instance, rather than encouraging learners to critically appraise what they
read.

The problem is not that students start simple, but that they learn to think this way.
Many students have been trained, intentionally or otherwise, to evaluate study
designs, statistical analyses, and research findings reflexively.

Many students, at all levels of medical education, evaluate studies simply on the
basis of their design, perhaps by an oversimplified dichotomization of randomized
controlled trials and a lesser, nontrial, category, or by identifying the position of a
study design on a hierarchical map. These approaches fail to evaluate the content or
quality of any individual study and render students unprepared to evaluate important
subsections of the medical literature. Critical readers of the evidence should have a
basic understanding of the utility, purpose, and value of many designs, including
nontrial studies, and be able to engage in meaningful discussions about them [3, 4].

Similarly, students may reflexively evaluate a study on the basis of a single number,
such as a p-value, regardless of where that value originated, whether the design or
analysis makes any sense, or what the statistical test was meant to assess in the first
place. This kind of assessment also falls short of the standard of critical appraisal.
Instead, students should learn—from the start—how to interpret the concepts of
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evidence-based medicine, including p-values, within their appropriate contexts. For
example: What was the purpose of the study? Was it appropriately designed to
answer the question? What biases, confounding factors, and other considerations
influence the interpretation of study findings? Do these factors strengthen or weaken
the findings? Then (and only then), should they ask: How should I interpret the p-
value in the context of a medical decision?

Notably, many educators have recognized the need to expand upon knee-jerk
approaches to the medical literature by creating standardized algorithmic methods
for students to follow when they read an article from the literature. This is a step in
the right direction. But, here again, a temptation exists to conflate algorithmic
assessments of research studies with critical evaluations of their content. These are
simply not the same. Completing a checklist or calculating a score satisfies neither
the intellectual rigor nor the thoughtful independence of a critical evaluation any
more than adding Likert-based scores to a student evaluation offers a constructive
view of a student’s ability to practice medicine.

3. Adopt a SOAP approach. Admittedly, offering context-based learning
opportunities in a concept-heavy curriculum presents a considerable challenge. It
may be easier, after all, to define, even abstractly, a p-value or a statistical test and
then imagine, also abstractly, that students will eventually learn to think critically
about it. Here again, curriculum designers should start with what makes sense—that
is, with the way clinician educators already think about medical education.

Consider the way that students are taught to approach the diagnosis of disease.
Typically, the process begins with a chief concern—a problem to be solved or a
question to be answered. This must then be supported by a series of questions,
examination techniques, and laboratory or radiological analyses developed in a
thoughtful, systematic, yet patient-specific manner in order to refine a differential
diagnosis, identify a working diagnosis, and outline a plan of action together with the
patient.

This process is expressly predicated on the notion that a single laboratory value—an
international normalized ratio (INR), for instance—derives its practical meaning
from the rest of the story that precedes and encompasses it. An INR value—2.5, let’s
say—is not very useful unless the practitioner knows where it originated and how it
may influence decision making. (Is this a therapeutic INR in a patient on warfarin, or
is it too elevated to justify nonurgent paracentesis in a patient with cirrhosis?)

The process by which students learn to think about diagnosis may also be applied in
evidence-based medicine to promote contextual appraisal of the literature. One
possible approach is shown below. While this outline may be used as an example, it
does not represent an algorithm or formula for critical evaluation. Rather, just as the
process of diagnosis must be based on standards of care tailored to individual
circumstances, the process of critical evaluation should be founded on standards of
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quality adapted to the clinical question of interest and the studies designed to address
it.

Subjective
e What is the question to be answered? What information is needed to answer
the question? How does the study approach the question? Is the design well
matched with the question, and is the measured outcome relevant to it?
e What kind of information was collected? Where did the information
originate?
e What analyses were used? What are the assumptions underlying the
analyses?
Obijective
e What are the results? How are these presented (e.g., p-values, confidence
intervals, figures)?
e s all of the necessary information provided to make an assessment? What is

missing?
e How accurate or precise is the information (e.g., estimates of error, sensitivity
analyses)?
Assessment

e What are the biases, confounding factors, and other considerations
influencing appraisal of the subjective and objective information? Do these
strengthen or weaken the findings?

e What relevant contextual questions are not answered by this study? How
might these be addressed?

e Taking all of this information together, what is a reasonable interpretation of
the study findings (even if it differs from that of others who read the same
study)?

Plan

e Despite any limitations of the study, can this information be useful? If so,
how and when might it be applied? What are the limitations or alternatives of
this plan?

e What other information should be sought to aid in answering the original
question? How can this information be obtained?

Conclusion

There is no substitute for genuine critical appraisal of the medical evidence. Medical
learners who lack training in this skill may learn to rely instead on convenience (e.g.,
choosing a randomized trial to present to the group and, upon finding a low p-value,
accepting its results at face value) or cynicism (e.g., identifying a shortcoming of a
study without offering reasoned explanation about how it affects the results and
disregarding anything to be gained from the research). However, critical appraisal
skills may be successfully incorporated into evidence-based medical curricula by
starting with what makes sense and using this as a context for more challenging
concepts, by limiting oversimplification of the appraisal process, and by encouraging
students to develop a systematic, yet nonalgorithmic, approach to evidence appraisal.
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THE CODE SAYS
The AMA Code of Medical Ethics’ Opinion on Informing Patients about
Treatment Options

Opinion 8.08 - Informed Consent

The patient’s right of self-decision can be effectively exercised only if the patient
possesses enough information to enable an informed choice. The patient should
make his or her own determination about treatment. The physician's obligation is to
present the medical facts accurately to the patient or to the individual responsible for
the patient’s care and to make recommendations for management in accordance with
good medical practice. The physician has an ethical obligation to help the patient
make choices from among the therapeutic alternatives consistent with good medical
practice. Informed consent is a basic policy in both ethics and law that physicians
must honor, unless the patient is unconscious or otherwise incapable of consenting
and harm from failure to treat is imminent. In special circumstances, it may be
appropriate to postpone disclosure of information, (see Opinion 8.122, “Withholding
Information from Patients”).

Physicians should sensitively and respectfully disclose all relevant medical
information to patients. The quantity and specificity of this information should be
tailored to meet the preferences and needs of individual patients. Physicians need not
communicate all information at one time, but should assess the amount of
information that patients are capable of receiving at a given time and present the
remainder when appropriate.

Issued March 1981, updated November 2006, based on the report “Withholding

Information from Patients (Therapeutic Privilege),” adopted June 2006.
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Effective Ways to Communicate Risk and Benefit, January 2013
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JOURNAL DISCUSSION
When Research Evidence is Misleading
Chetan Huded, MD, Jill Rosno, MD, and Vinay Prasad, MD

loannidis JP. Why most published research findings are false. PLoS Med.
2005;2(8):e124.

Each year, millions of research hypotheses are tested. Datasets are analyzed in ad
hoc and exploratory ways. Quasi-experimental, single-center, before and after
studies are enthusiastically performed. Patient databases are vigorously searched for
statistically significant associations. For certain “hot” topics, twenty independent
teams may explore a set of related questions. From all of these efforts, a glut of
posters, presentations, and papers emerges. This scholarship provides the foundation
for countless medical practices—the basis for the widespread acceptance of novel
interventions. But are all of the proffered conclusions correct? Are even most of
them?

John P. A. loannidis’s now famous work, “Why Most Published Research Findings
Are False,” makes the case that the answer is no [1]. loannidis uses mathematical
modeling to support this claim. The core of his argument—that a scientific
publication can be compared to a diagnostic test, and that we can ask of it, “how
does a positive finding change the probability of the claim we are evaluating?”—has
a simple elegance.

loannidis asks us to think broadly about the truth of a claim, contemplating not only
the study in question but the totality of the evidence. He uses the concept of positive
predictive value (PPV)—that is, the probability that a positive study result is a true
positive—as the foundation of his analysis. He demonstrates that, under common
statistical assumptions, the PPV of a study is actually less than 50 percent if only 5 of
100 hypotheses relating to a field or area of study are true. This means that, under
these circumstances—which seem reasonable in many medical fields—a simple coin
flip may be as useful as a positive research finding in determining the validity of a
claim.

Bias, however, is a ubiquitous threat to the validity of study results, and testing by
multiple independent teams can further degrade research findings. As bias, such as
that resulting from the use of poor controls or study endpoints, increases, the PPV of
a study decreases. Similarly, the global pursuit of positive research findings by
multiple investigators on a single subject also decreases the likelihood of true
research findings due to a phenomenon called multiple hypothesis testing.
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From this framework, loannidis draws 6 conclusions:

1. The smaller the sample size of a study, the lower its PPV.

2. Fields with lower effect sizes (e.g., the degree of benefit/harm afforded by a
treatment or diagnosis) suffer from lower PPV.

3. The prestudy probability of a true finding influences the PPV of the study—
thus, fields with many already tested hypotheses are less likely to yield true
findings.

4. Increased flexibility in study design, endpoints, and analysis affords more
opportunities for bias and false results.

5. The greater the financial and other external influences, the greater the bias
and lower the PPV.

6. There is a paradoxical relationship between the number of independent
investigators on a topic and the PPV for a given study in that field—the
hotter the field, the more spurious the science.

The consequences of all this bad science are not felt by researchers—whose careers
may be propelled by these erroneous results—but by the patients who are subject to
medical practices the validity of which is uncertain. Certain medical practices have
risen to prominence based on false preliminary results only to be contradicted years
later by robust, randomized controlled trials. Examples from recent history include
the use of hormone replacement therapy for postmenopausal women [2], stenting for
stable coronary artery disease [3], and fenofibrate to treat hyperlipidemia [4].

We have previously called this phenomenon “medical reversal” [5]. Reviewing all
original articles published in the New England Journal of Medicine during 2009, we
found that 46 percent (16 of 35) of articles challenged standard of care and
constituted reversals. These reversals spanned the range of medical practice,
including screening practices (prostate-specific antigen testing), medications (statins
in hemodialysis patients), and even procedural interventions (such as percutaneous
coronary intervention in stable angina).

loannidis has also provided an empirical estimate of contradiction in medical
research [6]. He reviewed the conclusions of highly cited medical studies from
prominent journals over 13 years and tracked research on those same topics over
time. He found that 16 percent (7 of 45) of the highly cited papers were later
contradicted and another 16 percent found stronger effects than subsequent studies.
Observational studies were most likely to be later contradicted (5 of 6 observational
studies versus 9 of 39 randomized trials). Among randomized trials, the only
predictor of contradiction was sample size (the median sample size was 624 among
contradicted findings as opposed to 2,165 among validated findings), a finding that
supports loannidis’s conclusions 1 and 2. Sufficient sample size and statistical power
are invaluable for reproducibility.

How can we fix the problem of all of this incorrect science in medicine’s “evidence
base”? With loannidis, we have proposed [7] that trial funding for phase-3 studies—
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which test the efficacy of medical products—be pooled. Scientific bodies without
conflicts of interest should prioritize research questions and design and conduct
clinical trials. This recommendation would address several problems in medicine [8,
9] including forcing trials to address basic unanswered questions for common
diseases rather than simply advancing the market share of specific products.

Additionally, our proposal would dramatically reduce medical reversal by favoring
large-scale randomized trials over countless, scattered lesser ones [10]. Not all RCTs
are the same. When RCTs have small sample sizes and financial conflicts of interest
and there are multiple studies investigating a single intervention, they are more likely
to be in error. (For an illustration of this, look at the number of RCTs that have been
conducted for the drug bevacizumab, for which the FDA withdrew its indication for
metastatic breast cancer last year [11].)

For observational studies, careful selection of study hypotheses is crucial to
increasing the truth and durability of research findings. Hypotheses must be clearly
defined prior to data collection and analyses to minimize bias. Krumholz has
proposed that such studies document not only the final methods but the history of the
methods, accounting for how they were adjusted or changed during the study
detailing any and all exploratory analyses [12]. Registration of protocols for
observational studies currently remains optional, unlike clinical trial registration,
which is required prior to patient enrollment. We agree with suggestions to formally
establish a registry of observational analyses [13]. Bias in observational analyses
currently presents challenges in reliably basing medical practices on this type of
work alone. Only time will tell if this is surmountable.

Finally, loannidis’s conclusions pertain to concrete ethical choices that budding
physicians and researchers make, although they may not see them as such. Our
system of medical education and postgraduate medical training rewards the
accumulation of publications (abstracts, posters, presentations, and papers) rather
than the pursuit of truths. Even students who ultimately pursue private practice
careers often engage in research to build their curriculum vitae. Many educators feel
that this process is acceptable—Dbetter for physicians to gain exposure to research,
even if they don’t ultimately pursue it, and, anyway, what’s the harm? Here, we
show the harm. The current system increases the number of publications in a given
field while muddying true associations. loannidis has criticized medical conferences
for promulgating poor science by selecting—on the basis of several-hundred-word
abstracts—research that is often not published after more extensive peer review [14].
Students and trainees should consider the inevitable ethical question: if most research
findings are false—how vigorously should I advertise my own?

The prevalence of false research findings and their adoption into mainstream practice
carries heavy consequences. In our era of soaring health care costs, we cannot afford
to implement unnecessary and costly interventions in the absence of sound evidence.
More importantly, the use of unfounded interventions puts millions of patients at risk
for harm without benefit. loannidis’s piece reminds us that we have an ethical
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responsibility to adhere to high-quality clinical investigation in order to eliminate
waste and promote the health and safety of our patients.
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STATE OF THE ART AND SCIENCE
Effective Ways to Communicate Risk and Benefit
Evan A. Wilhelms and Valerie F. Reyna, PhD

Avoiding misunderstanding of health risk and benefit communications is a major
challenge in medicine and public health [1]. Everyone is capable of reading or
hearing every word presented, understanding each one, and yet grasping nothing of
the meaning of the message [2]. Thus, it is critical that health messages are designed
with an understanding of how people process health information and consequently
make medical decisions.

Here, we describe some evidence-based recommendations for communicating about
health risks. In doing so, we describe how people—even expert physicians—can
misinterpret test results and misjudge probabilities of illness or other outcome [3].
We also consider theory-driven interventions that reduce these errors.

Recommendations for Successful Risk and Benefit Communication

Don’t stop at the numbers. Consider the example of consenting to a surgical
procedure (e.g., carotid endarterectomy) that carries with it a 2 percent chance of
life-threatening complications [4]. A patient who consented to this procedure and
then later recalled a O percent risk of complication would be reflecting greater
verbatim accuracy than a patient who recalled 10 percent risk of complication,
although the former represents a fundamental misunderstanding of the risks involved
in the procedure. This misunderstanding is a demonstration of a failure to get the gist
of the message, that there is some risk involved. Compared to the patient who
recalled a 10 percent risk of complication—who understands that there is a surgical
risk—the patient who recalls no risk is unable to give a truly informed consent.

The example illustrates that getting the gist is the essential element of informed
consent. This is critical because gist representations of information—vague,
qualitative representations that capture the meaning—are relied on in reasoning and
decision making, in contrast to representations of verbatim facts that do not affect
reasoning accuracy [1]. Despite the fact that verbatim and gist representations are
understood in parallel, adults tend to rely on gist representations to make health and
other decisions. For decades, decision-support tools for patients have been developed
to guide decisions for costly and prevalent health problems [5, 6], and many
researchers have assumed that providing calculators and emphasizing calculation of
numerical values should improve health-related judgments and decisions [7].
However, even those who demonstrate the ability to understand and work with
numbers process and decide based on categorical (e.g., good/bad) or ordinal (e.g.,
high-, medium-, and low-risk) gists.
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Give reasons for facts. It is difficult to understand gists when relevant context is
unavailable, as is often the case with novice patients (who are not experts concerning
their diagnoses). For example, understanding that HIVV/AIDS is a virus may help in
understanding that, like other STIs that are viral, HIV/AIDS is also incurable. Giving
the reasons helps useful information endure in memory beyond just the verbatim
facts [8].

Begin with the message in mind. Before communicating risk to a patient, identify the
“bottom line” [1]. This can include translating numerical facts into meaningful
messages, as well as explaining the reasons behind these messages. Bearing in mind
the bottom-line message is also critical when considering the possible effects of
framing communications positively or negatively. People tend to be risk-averse when
situations are described as gains (e.g., in terms of survival or other benefits), and
risk-seeking when situations are described as losses (e.g., in terms of death or other
harms). Consequently, communications are more effective when framed as gains if
the patient is truly in a gain frame and stands to benefit compared to the status quo
(for example, if the goal behavior is health-promoting). Loss frames can be more
appropriate if the patient truly stands to lose (if, for example, there is uncertainty and
risk of negative outcome such as death or reduction of quality of life) [9].

Use graphs that highlight the gist. Where possible, use graphical presentations of
risk and benefit information with patients. Different graphical formats can be used to
highlight different relationships. For example, to illustrate a monotonic trend, such as
a survival or mortality curve or the effectiveness of a drug over time, line graphs are
typically best because the gist of the trend is automatically understood. This is so
because patients tend to ignore the numbers in favor of the relationship expressed—
that the magnitude is going up or down [1].

These same principles can be applied to other graphs. Stacked bar graphs can be used
to demonstrate absolute risks—for example, in comparing the frequencies of a given
outcome among the total of those treated—~by drawing attention to the denominator
(i.e., the total treated, in this case). Simple bar charts work better for conveying
relative risk, given that small differences can be highlighted. These emphases should
be used for specific purposes. For example, it’s better to use relative risks when the
decision is between options with everything else being equal, or to highlight
differences between options; absolute risk better conveys the essential meaning that
risks do not differ significantly. Fraenkel et al. [10] demonstrated that pie charts
could be effectively used to demonstrate frequencies of adverse drug side effects
when the risk was greater than 1 percent, and icon-based pictographs for adverse
events with a smaller than 1 percent risk, effectively communicating the essential
gist of complex information. These display methods are illustrated in figures la-1d.
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Figure 1a. Differences of relative risk (e.g., conveying that one treatment has increased
adverse effects relative to another) can be best displayed in bar charts, in which the
frequencies of disease outcomes for two treatments are indicated.
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Figure 1b. Messages of absolute risk, (e.g., conveying that there is little absolute difference
in effectiveness between two treatments) can be displayed using stacked bar charts, in which
the frequencies of disease outcomes are displayed among the total treated.
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Figure 1c. Incidents of adverse events that occur more than 1 percent of the time are
effectively communicated through pie charts.
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Figure 1d. Events that occur less than 1 percent of the time are effectively communicated
through icon-based pictographs.

Remember that even experts are susceptible to reasoning errors. Errors in

understanding among medical students, physicians, specialists and subspecialists can
cause misjudgment of probabilities of risks and benefit [11-13]. Usually, these errors
are not the result of lack of knowledge (specialized medical knowledge) or bad logic
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[14]. For example, physicians and other health care professionals in one study were
asked to predict the likelihood that a patient who tested positive for an unknown
disease actually had the disease, given that the disease had a 10 percent base rate in
the population and that the test had 80 percent sensitivity and 80 percent specificity,
which were defined for them [15]. (Sensitivity is the probability that, if you truly had
a disease, you would test positive for it, and specificity is the probability that, given
an absence of a disease, you would test negative for it.) Participants merely had to
select whether the correct likelihood was closer to 30 percent or 70 percent. Only 31
percent of physicians selected the correct answer, and the group of health care
professionals that fared best—public health experts—only scored around chance (55
percent). Moreover, high school students selected the correct answer at roughly the
same rate as physicians (33 percent [3]), demonstrating that this sort of processing
error is not related to medical expertise. However, the fact that physicians’
judgments were below the level of chance suggest that this was not merely an
inability to reason correctly; it appeared to result from a systematic bias. Now that
this susceptibility is identified, it can be addressed using verbal and visual
communications, as we describe below.

Explain all combinations of test results and disease. The same principle that explains
the previous error in interpreting diagnostic tests—that people confuse nested classes
such as sensitivity and posttest probability—applies when probabilities must be
combined to make diagnostic judgments, as in conjunction (“and”) or disjunction
(“or”) judgments. This was illustrated by a study in which physicians were required
to make diagnostic judgments of the probability that hypothetical patients had
coronary artery disease (CAD), an imminent risk of myocardial infarction (MlI), one
or the other, or both [12]. The physicians in this group were all vulnerable to
disjunction errors (ranging from 20-30 percent of judgments) in which the combined
probability that the hypothetical patient had either CAD or imminent risk of MI was
judged to be lower than the probability that the hypothetical patient had CAD or risk
of Ml individually (though specialists were better at discriminating high and low risk
based on the hypothetical patient descriptions).

An evidence-based theory of reasoning, fuzzy trace theory, explains this as a result
of confusion of overlapping classes, as in the class of having CAD but no risk of Ml,
of having risk of Ml but not having CAD, and of both being at risk of MI and having
CAD. Consequently, this is an advanced error that isn’t a reflection of lack of
knowledge. Yet, the susceptibility to this error is relevant to clinical practice.

This sort of error can be effectively addressed by using as a visual intervention a 10
x 10 grid in which each square represents a woman with potential illness. The grid
demonstrates pretest information such as the base rate chance of the potential
diagnoses (e.g., CAD and M), as well posttest information expected based on the
sensitivity and specificity of the diagnostic test [16]. This intervention is illustrated
in figure 2. Using this intervention, diagnostic errors in posttest probability
estimation were reduced. Moreover, this intervention performed better than the use
of Bayesian clinical calculators, despite the participants’ being taught how to use
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Bayes’s theorem. This contradicts the assumption that calculation of exact numbers
should improve health-related judgments [6]. This visual intervention was successful
because it represents each class discretely and accounts for all relevant classes,
allowing for visual estimation and a reduction of interference from overlapping
classes and thus accurate estimation of probability of disease given a positive or
negative test result.

+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + +

+ + + + + +

Figure 2. A sample grid indicating all posttest probabilities, indicating a base rate pretest
probability of 0.8, a test sensitivity of 0.7, and a test specificity of 0.7. Patients with disease
are represented with blue cells, while patients with no disease are represented with white
cells. Patients with a positive test are represented with a red +. (Adapted from Lloyd &
Reyna [16]).

Combining Communication Strategies for Better Patient Care

Using these evidence-based communications methods can improve judgments of
risks and benefits of illness and treatment in clinical care. The same principles have
been applied in many settings—to reduce unhealthy risk-taking in adolescence, to
plan for and mitigate cognitive declines that occur with aging, and to provide a
model of vaccination decisions in the proliferation of antivaccination messages, to
name a few examples [13, 17, 18]. In all of these settings, informed medical decision
making is dependent on communicating an essential bottom line: which option is
more likely to provide life rather than death, relief rather than suffering, mobility
rather than disability.

These conclusions about communicating health risks and benefits also illustrate that
evidence-based theory is critical to designing interventions with practical
applications. Relevant cognitive theories should be used to improve risk and benefit
communication in relevant medical contexts. Effective communication provides a
link between research and good medical outcomes.
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STATE OF THE ART AND SCIENCE
N-of-1 Trials: Individualized Medication Effectiveness Tests
Sunita Vohra, MD, MSc, and Salima Punja, BSc

Evidence-based management of chronic diseases presents a unique set of challenges.
Results from randomized controlled trials (RCTs), often considered the “gold
standard” of research evidence, are often not well suited to the realities of clinical
practice given patient heterogeneity, comorbidities, and the use of multiple
concurrent therapies. In fact, RCTs may exclude the majority of patients seen in
routine clinical practice [1]. In addition, evidence is lacking on the long-term
effectiveness, comparative effectiveness, and additive effectiveness of many
therapies for chronic conditions. This lack of relevant evidence can limit a clinician’s
ability to make evidence-based decisions.

In the absence of relevant research evidence to inform clinical care, routine clinical
decisions are often made based on informal “trials of therapy” during which a patient
tries various therapies over the course of multiple visits with a physician and
continues with the one that seems to help the most. These so-called trials are
unblinded, have no control, and involve no formal assessment of effectiveness,
making them vulnerable to invalid conclusions about treatment response. N-of-1
trials straddle the divide between RCTs and trials of therapy by providing scientific
rigor and an individualized approach to patient care simultaneously.

N-of-1 trials are multiple crossover trials conducted on single individuals [2]. They
entail making a priori decisions about when and how outcomes will be measured.
They have been widely used in psychology and other social sciences. Research on
adopting them in clinical medicine was first introduced in 1986 by Gordon Guyatt
and David Sackett [3]. Advantages of n-of-1 trials are that they:

1. Offer direct evidence about treatment benefit to a particular patient rather
than the population-level outcomes yielded by RCTs, which may or may
not be applicable to a specific individual,

2. Allow assessment of long-term therapy in chronic conditions to determine
if treatment effectiveness is continuing to be achieved;

3. Can be used to establish comparative and additive treatment effectiveness
for patients with various comorbid conditions and using concurrent
therapies; and

4. Help reduce ineffective polypharmacy and thus promote patient safety by
limiting therapies to those with demonstrated effectiveness.

N-of-1 trials allow for treatment evaluation in understudied populations, such as
those with comorbid conditions and rare diseases, and in difficult-to-study fields
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such as pediatrics or palliative care. Researchers and clinicians have used n-of-1
trials to evaluate interventions for a range of clinical conditions, including those in
the neurological [4], behavioral [5], rheumatologic [6], pulmonary [7], and
gastrointestinal [8] domains.

The success of an n-of-1 trial depends largely on the collaboration and commitment
of the patient and his or her doctor. Clinicians must explain the process to their
patients and collaborate with them to develop individualized outcome measures.
Clinicians must also monitor them at regular intervals throughout the trial period,
then evaluate and interpret what the results of the trial mean to that individual.

Generally, an n-of-1 trial involves multiple repetitions of 2 treatment options. These
options often consist of: (a) active treatment and placebo, (b) low-dose and high-dose
active treatment, or (c) active treatment A and active treatment B. The sequence of
treatments can be randomized. The number of treatment pairs a patient undergoes
does not necessarily have to be predetermined; however, conclusions of treatment
effectiveness (or lack thereof) are less subject to bias if the number is specified in
advance. Alternatively, treatment pairs can be replicated until the physician and
patient are convinced that the treatment is effective, harmful, or has no effect. The
length of treatment period depends on the amount of time it takes for a treatment to
reach full effect and to cease effect after discontinuation; therefore, interventions
with a quick onset and offset are most efficient for n-of-1 evaluation. Responses to
treatment must be measured at least once during each period.

Clinicians and patients should determine which symptoms are most relevant prior to
commencing the trial. Target outcomes form the basis of disease- and patient-
specific questionnaires. A useful questionnaire, known as the Measure Yourself
Medical Outcome Profile (MYMOP), allows patients to identify the most troubling
symptoms or problems they would like alleviated with the treatment and score how
they are feeling daily on a 7-point scale [9]. Analysis of the data can be visual (i.e.,
presented in a graph) or statistical (such as making comparisons using a paired-t
test).

Imagine, for example, the parents of a 12-year-old boy diagnosed with attention
deficit/hyperactivity disorder come into his physician’s office concerned about his
behavior. The patient has been taking 10 mg of methylphenidate daily for 2 years,
and the physician suspects that the child may no longer be responsive to this dose or,
perhaps, the drug at all. The physician decides the best course of action is to conduct
a head-to-head comparison n-of-1 trial (listed above as option 3), in which the
patient undergoes randomly alternating weeks of 20 mg/day methylphenidate and 10
mg/day dexamphetamine for 6 weeks. The physician tells the parents that neither he
nor they will be aware of which treatment the child will be on each week. The
parents and the child discuss and decide that symptoms of hyperactivity and
irritability have been the most troublesome over the past few months. The parents are
instructed to monitor these target symptoms, rate their severity each day using the
MYMOP, and, if the child complains of any side effects throughout the 6-week trial,
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to bring him into the office immediately. After the 6 weeks, the physician graphs the
results of the MYMOP, explains the results to the parents, and together they decide
how to proceed.

Despite the numerous advantages offered by n-of-1 trials and their potential to
provide the strongest evidence for individual treatment decisions, it is reasonable to
ask whether the use of randomization, blinding, and placebos requires that n-of-1
trials be considered research and therefore necessitates the various processes that this
title would imply. An ethical assessment to the use of n-of-1 trials should be based
on the trial’s purpose: Is the trial intended to be research or clinical care? In research,
the goal is to find an answer for a particular condition with the hope of having some
generalizable result, and therefore any benefit gained by individual participants is
secondary. In clinical care, however, the primary goal is to find an answer about
treatment effectiveness for the individual patient. The two activities are
fundamentally different in their intent, and therefore require different ethical
considerations. In the above example, the n-of-1 trial is being used strictly for
clinical reasons; the patient’s health and well-being are of primary interest.

N-of-1 trials provide a structured, objective, and evidence-based framework for
evaluating treatment effect on an individual. They can provide patients with optimal
clinical care—care that is personalized and evidence-based—and reduce the potential
for bias seen in routine clinical care.
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HEALTH LAW
Medicine, the Law, and Conceptions of Evidence
Valarie Blake, JD, MA

Evidence-based medicine (EBM) calls for doctors to use the best available scientific
evidence on safety, effectiveness, and cost in treating their patients [1]. While
scientific evidence is increasingly influencing physician practice, courts traditionally
have focused on physicians’ “customary practice”—defined by what most physicians
in the local geographic area or specialty usually do—in defining the legal standard
for how a physician ought to practice. EBM and clinical practice guidelines are
driving the need for a new approach in the judicial system that takes into account the
role of evidence in medical malpractice and other legal claims implicating physicians
[2]. For an analysis of the impact of EBM on medical malpractice and tort reform
specifically, see the January 2011 Virtual Mentor health law piece [3].

This article will focus on special implications of EBM for the courts more generally,
both the likelihood and challenges of widespread uptake into legal practice and the
key distinctions in how doctors and lawyers consider the meaning of evidence. How
the courts react to EBM will have great impact on how doctors use it. If courts
embrace EBM and use scientific evidence as the standard for how a physician ought
to have acted in a given case, physicians are more likely to adopt EBM practices to
avoid liability [2]. Alternatively, if courts largely ignore EBM or fail to admit it into
the court’s body of evidence, physicians who choose to practice EBM may risk
liability when their practice no longer mirrors customary practice [2]. Thus courts
must take on the challenge of defining the role and scope of EBM in legal practice,
which will consequently shape how EBM is used in medical practice.

Use of Evidence-Based Medicine in the Courts

Courts and health care have historically viewed evidence in fundamentally disparate
ways, which may confound the legal system as it moves toward adopting EBM. The
legal system is built on an adversarial model which “recognizes that evidence and
even facts are disputable, that experts may disagree, and that therefore there is a
political element to interpreting evidence” [1]. Disputes about fact are left to a jury
or judge to decide, and the goal is to ensure fair process rather than fair outcomes—
or truth [1]. Juxtaposed to this, empirical evidence in medicine seeks to define a
single unimpeachable truth that can stand on its own. Moreover, medical evidence
often focuses on populations, while at the court level, the evidence must be relevant
to the single injured patient [4].

Prior to EBM, courts often sought medical expertise in the form of expert witnesses
for four key questions in a lawsuit: the applicable standard of care or what the
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physician ought to have done, causation or the connection between the wrongful
conduct and the harm to the patient, assessment of damages or how much money is
needed to adequately compensate the patient’s injuries, and medical prognosis [5].
Such testimony has often depended on the expert’s subjective analysis, and one
lawsuit often may involve several experts who disagree and present opposing
testimony on each side. EBM presents the possibility of empirical, objective
guidance that can be used in addition to the information given by expert witnesses

[5].

One significant question is how courts will allow the admission of such information,
if at all. While traditionally plaintiffs and defendants have both been able to present
expert testimony, courts might consider allowing only one side to use EBM. It might
only be allowable by a physician or a health plan defending its decisions or,
alternatively, only by the injured plaintiff as proof that the defendant failed to meet a
standard of care [5]. Alternatively, some courts may not even allow EBM if the
judge deems it hearsay, a statement made outside of the court while the speaker was
not under oath [6]. The rationale for this is that the speaker is not available to be
cross-examined by the opposing side.

In the 2006 Hinlicky v. Dreyfuss case, a New York court allowed a guideline from
the American Heart Association and American College of Cardiology to be admitted
because, according to the court, the purpose was to show the physician’s decision-
making methodology rather than to establish the standard of care [7]. The specific
use allowed in this case says little about whether other courts would permit such
guidelines as direct evidence of a standard of care or bar it as hearsay.

Another major question is what type of legal evidence can be admitted into a court
and who should decide its quality. Courts have been critiqued in the past for allowing
“junk science” to control such cases as silicon breast implant and drug and medical
device litigation [5]. Based on the Supreme Court case Daubert v. Merrell Dow, a
trial judge must prescreen all scientific evidence that is introduced to the court and
admit only that which will inform the jury, not confound it [8]. Judges might
consider the amount, complexity, and consistency of the evidence in deciding
whether it well help or hurt the jury in reaching a decision, and the judge, through
this standard, is the ultimate arbiter of whether certain evidence gets admitted. If
admitted, there is the additional question of how much weight such evidence will
carry: Does it equal, outweigh, or carry less weight than an opposing statement made
by a single expert?

EBM and guidelines are applicable to two different types of legal cases: (1) medical
malpractice lawsuits in which the injured patient seeks to recover monetary damages
for an injury allegedly caused by a physician or other members of the health care
team and (2) cases of patients contesting insurance coverage decisions of a health
plan.
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Malpractice. Traditionally courts have looked to customary practice to determine
whether a physician fell below the standard of care in a medical malpractice case [2].
Expert witnesses may be sought from both sides to introduce evidence for the jury or
the judge about the customary norm and whether the doctor acted in accordance with
it [2].

A significant problem with a custom-based standard is that it is not necessarily good
patient care, but merely what that has traditionally occurred. Some courts have
moved away from a customary practice standard to a judicial risk-benefit analysis
[2]. In Helling v. Carey, the court found two ophthalmologists negligent for failing to
screen a patient under the age of 40 for glaucoma [9]. While such screening was not
the customary practice at that time, the court found in the patient’s favor because the
risk of the glaucoma screening was minimal compared to the benefit of prevention

[9].

Other courts have used a reasonable physician standard, which holds physicians to
the same standard as parties in nonprofessional negligence suits—did the physician
act with an ordinary or reasonable level of care in his or her dealings with the injured
party—a fact-finding issue determined by the judge or jury [2].

Will or should courts use EBM to determine whether a physician in a medical
malpractice suit has met the standard of care? Some EBM may get so well
incorporated into medical practice that it becomes the custom, and some use of EBM
in practice may satisfy either a reasonable physician standard or a risk-benefit
analysis. The real challenge comes when a doctor defends an action by saying it is in
line with EBM, even if it does not meet any of the above traditional standards.

Insurance coverage. Another potential use of EBM in the courts relates to cases
which contest the benefits covered by a given health plan [5, 10]. Here the claim is
against a health care organization or plan, rather than an individual physician.
Patients may bring suit against their health plans, arguing that a given treatment is
covered under the health plan contract, a claim that happens with frequency given
the extremely vague language that often defines coverage, e.g., defining coverage as
that which is “reasonable and necessary,” “appropriate,” “investigational,” or
“generally accepted medical practice” [10].

As in malpractice claims, EBM might provide a way to explore the empirical
questions related to some cases—for example a plan’s claim to cover only a generic
drug based on data comparing the effectiveness of the generic and a brand name drug
[11]. Other cases may involve difficult trade-offs that are normative, not empirical,
in nature—for example, a decision by a plan not to cover a mammography for
women under age 40 because, while beneficial, its benefits do not outweigh those of
treatments the plan prioritizes more highly [11].
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Challenges to Applying EBM in the Courts

Whether EBM has the potential to improve health care litigations or not, the shift in
practice towards EBM makes it an unavoidable challenge that courts must face.
Educational gaps, limitations of the evidence itself, and fundamental distinctions
between the meaning of evidence in medicine and law all raise particular challenges
for courts addressing EBM.

As the Daubert standard states, it is the role of the judge to decide whether a
particular piece of scientific evidence should be admitted. Yet, understanding
complex scientific evidence (and even more significantly, distinguishing quality
studies from poor studies) is not a skill in which judges are appropriately trained.
Because of the sheer quantity, diversity, and complexity of the evidence, adequate
interpretation has been viewed as difficult even for physicians, let alone lawyers and
juries, who frequently have less expertise than physicians in empirical questions,
research methods, and health care [12]. Moreover, while clinical practice guidelines
may serve to consolidate and apply much of the evidence, they are not always
available, may be outdated, or may conflict with each other. Such cases may place
the judge or jury in the difficult position of deciding which professional society or
research group has more sound evidence—a political hotbed that they are ill-
equipped and probably unwilling to traverse [5].

A transition by the courts to applying EBM in medical malpractice and insurance
claim cases will inevitably confront and challenge much of the tradition in both
medicine and law, but such a transition will be necessary to adapt to a changing
practice of medicine in which physicians are expected to use an evidence base in
treating their patients.
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POLICY FORUM
Evidence-Based Guidelines and Quality Measures in the Care of Older Adults
Erika Ramsdale, MD, and William Dale, MD, PhD

Discussion of health care utilization, costs, and quality continues to pervade the
public and political discourse. The basic message is that we have an unsustainable,
dysfunctional system, with costs spiraling out of control and a poor return on our
investment. Among 19 industrialized countries, the United States has the highest rate
of preventable deaths despite the highest per capita expenditure on health care,
mostly attributable to poorly controlled chronic conditions [1]. Health care reform
initiatives aim to simultaneously increase access, improve quality, and contain costs.
The most recently enacted iteration, the Patient Protection and Affordable Care Act
of 2010, extends insurance coverage, promises to lower costs through the work of the
Independent Payment Advisory Board, and (beginning in 2015) to cut payments to
providers who do not report on selected quality measures.

In any year, approximately 10 percent of Americans account for more than two-
thirds of health care costs [2]. Forty percent of this group are older than 65, and
many of them have multiple chronic conditions. For these older patients with
complex conditions and multimorbidity, how should “quality care” be defined? Is it
possible to standardize quality measures for these patients based on the best current
evidence? Should the measures be linked to provider incentives? Will taking these
steps improve outcomes and quality of life for this group of patients?

What Counts as Evidence?

The dominant paradigm guiding current medical practice is evidence-based medicine
(EBM) [3]. The gold standard for “evidence” in EBM is the blinded, prospective
randomized clinical trial (RCT), which eliminates bias by: (1) random assignment of
participants to interventions to control for confounding variables, and (2) concealing
outcomes from data evaluators to allow them to assess the efficacy and effectiveness
of interventions objectively. EBM based on RCTs has largely supplanted other forms
of clinical evidence, such as individual expertise, anecdotal case series, case-control
studies, and observational cohort studies. Ideally, EBM advocates the “conscientious,
explicit, and judicious use of current best evidence in making decisions about the
care of individual patients” [4]. Indeed, guidelines are preferentially based upon
evidence from prospective RCTs and represent a systematic application of EBM to
practice.

Detractors maintain that this approach encourages a defensive, algorithmic medical

practice in an attempt to adhere to overly standardized, reductive guidelines [5]. In
many cases, clinical trials fail to enroll subjects representative of patients seen in
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practice. In fact, the most complex patients—elderly patients with multimorbidity—
are typically excluded from RCT participation. Even when older patients are
included, trials tend to enroll only the healthiest, generally excluding those with
significant numbers of comorbid conditions, functional impairments, and cognitive
dysfunction [6]. In cancer therapeutic trials, for example, elderly patients represent
only 25 percent of trial participants, despite comprising greater than 60 percent of
cancer cases overall [7], and rigorous exclusion criteria permit only the healthiest
older patients to enroll.

Can EBM Be Used to Individualize Care for Older Patients?

This process of developing EBM-based guidelines and applying them to clinical care
highlights the tension between generating unbiased knowledge based on statistical
aggregation and the application of this information to individual patients. RCTs are
designed to eliminate the “noise” of population heterogeneity from the measurement
of true effects between an intervention and an outcome. Clinical practice, however,
must respond to the specificity of the individual patient’s condition, and clinical
heterogeneity increases with age and multimorbidity.

Many older adults remain robust and clinically similar to their younger counterparts,
but others are more vulnerable to stressors and still others are frail, generating a
broad spectrum of older patients. Applying data from narrowly defined clinical trials
that enroll mostly younger and healthier patients to the entire spectrum of older
patients is inappropriate and possibly even harmful in many situations.

What about Quality Measures?

Should EBM-based clinical practice guidelines form the basis for quality and cost
containment measures for older adults with complex conditions? Attractive as it
might be for standardizing health care, there are pitfalls to this approach. Such a
strategy both fails to account for the uniqueness of older individuals and dismisses
the role of the physician as a judicious user of evidence. Encouraging defensive and
algorithmic medical practice diminishes the “art of care” that has been a cornerstone
of medicine. EBM-based practice was never intended to be a static, one-size-fits-all
mandate, but a highly dynamic process that includes a trained physician’s judgment
in applying multiple sources of evidence to complex, emergent systems (i.e., the
irreducible totality of the patient). Linking EBM to quality measures and pay-for-
performance threatens to co-opt this process, eliminating the step between the
measuring of population-based evidence and the weighing of its merit for specific
individuals.

Furthermore, there is no definitive evidence that using EBM clinical guidelines as
quality measures improves outcomes. Most quality measures focus on structures or
processes, rather than directly on outcomes [8]. Outcomes are what really matter, but
they can be heavily influenced by factors outside the health care system (e.g.,
poverty, education level, lifestyle choices). Processes, such as screening for cancer,
giving aspirin after a heart attack, or giving adjuvant chemotherapy to stage Il colon
cancer patients, are easily measured and directly ascertain what is being done to the
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patient in the health care setting. Processes are then “linked” to outcomes based on
RCTs showing, for example, that aspirin improves mortality when given after an Ml
[9], or that adjuvant chemotherapy improves survival following resection of a stage
I11 colon cancer [10]. Still, these linkages between process and outcome may not be
generalizable, particularly to complex clinical situations. Little data exist showing
that process measures definitively improve outcomes in many cases, and they may
prove quite harmful for many older patients.

Furthermore, using aggregate evidence may lead to denial of reimbursement for the
treatments deemed most useful for a particular patient. The debates that have raged
the last few years over the use of mammography (especially in women ages 40-50)
and prostate-specific antigen (PSA) screening for men illustrate this point; using
these guidelines as a basis for insurance reimbursement, under the rubric of “quality
care,” often ignores individual risk-benefit ratios.

Conclusions

The substitution of overly simplistic guidelines for nuanced clinical judgment
attuned to individual patient complexity can be dangerous. Unless we focus more on
clinical judgment, care cannot be said to be “individualized” or “patient-centered.” It
is often said that we are shifting toward a “patient-centered” model of health care,
one that involves patients in medical decision making and treats the “whole patient”
[11]. The reality for many physicians can be very different: hemmed in by
decreasing payments, increasing demands for reporting and documentation, and
growing interference by insurers, doctors can scarcely afford to educate patients
during their increasingly abbreviated clinic visits, elicit their opinions and insight, or
have conversations about their goals.

The patients who account for the largest share of our health care dollars—older
adults with multiple chronic diseases—are also those for whom EBM guidelines
least often apply. In fact, applying EBM guidelines to such individuals can be an
onerous or impossible challenge [12]. Our older patients with chronic conditions are
the most vulnerable in a health care model driven solely by EBM-based quality
measures, and perhaps have the most to gain from a truly patient-centered model of
health care. Algorithmic guidelines sufficiently flexible to account for the wide
heterogeneity of older adults are unlikely to be created. Bluntly applied guidelines
may cause as much harm as good. Instead, we need to find better ways to support
thoughtful, well-trained clinicians in applying evidence in a shared decision with
patients. Reimbursing physicians for spending more time with and thinking harder
about these patients, rather than checking off “quality” boxes, is one genuine way to
improve quality in health care. This approach is more likely to produce more
ethically sound, as well as more individualized, outcomes for older adults.
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POLICY FORUM
Public Deliberation in Decisions about Health Research
Joanna E. Siegel, ScD, Jessica Waddell Heeringa, MPH, and Kristin L. Carman, PhD

The idea of “patient-centeredness” receives much attention in today’s health care
environment. Increased patient engagement in health care decision making is posited
as a promising path toward better quality, efficiency, and health. Importantly, this
emphasis has extended beyond the setting of patient care to medical and health
services research. Many, if not most, health research agencies and organizations have
developed new ways to include patients and other members of the public in
developing research agendas, identifying research priorities, and evaluating research
proposals, and to support their involvement in all steps of the research process (e.g.,
the National Cancer Institute Director’s Consumer Liaison Group, the Department of
Defense Congressionally Directed Medical Research Programs, the Food and Drug
Administration’s Patient Representative Program, and the Agency for Healthcare
Research and Quality Stakeholder Support [1]).

The views, preferences, and values of the public shape many of the most important
determinants of health and the effectiveness of health care. Public perceptions
determine the impact of programs ranging from obesity prevention to the success of
immunization programs and cancer screening and from the use of new technologies
to the design of insurance. Recently, interest has increased in the use of structured
forums for eliciting public input on specific health care issues, particularly when—as
is often the case—the problems faced cannot be resolved by technical information
alone and involve values-based or ethical tensions. Public deliberation, a form of
public consultation, is often central to these forums.

The literature on public deliberation offers a rich set of ideas and chronicled
experiences about its goals, benefits, uses, and expected outcomes. This paper
provides a brief overview of public deliberation and describes its emerging role in
health and health care research.

Overview of Public Deliberation

Public deliberation is based on the premise that many of the important decisions
faced by a society—particularly those that involve competing values and complex
trade-offs—are best made by decision makers in partnership with the public [2-6]. In
the practice of public deliberation, citizens are brought together to engage in a
process of learning about, debating, and discussing an issue. Throughout the process,
participants have the opportunity and are encouraged to describe their perspectives
and articulate the reasoning behind their views [2, 5, 6, 7-12].
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Deliberative methods encompass a range of approaches including citizens’ juries or
councils, deliberative focus groups, issues forums, deliberative polling, and others.
These methods vary considerably in intensity, with sessions lasting anywhere from a
few hours to several days; they may convene once or periodically over the course of
a term. However, all of these methods contain four core elements of public
deliberation. First, a sponsor convenes a group of people, either in person or using
online technologies that connect people in remote locations [8, 13]. The active
interest of the sponsor is essential for framing the questions of interest, motivating
participants, and ensuring the effective implementation of the deliberative sessions.

Second, participants are informed about the relevant issue(s) through educational
materials and/or the use of content experts. Education is critical to the thoughtful
discussion that is central to deliberative methods [7, 10, 11]. Third, participants
deliberate the issues presented. Participants are asked to give reasons for their
opinions and preferences with the goal of clarifying underlying values; they are
encouraged to listen and respond to the perspectives of others [2, 6, 8-10, 12].

Finally, the content of the deliberation is reported to assist a sponsor in
understanding public perspectives and incorporating them into decisions. Public
deliberation thus assembles a diverse group of people who learn about and debate
issues surrounding a social topic and describe their perspectives and reasoning to one
another. The result is a record of underlying values and ethics, public reasoning, and
options for consideration by decision makers.

Public deliberation is on one end of a continuum of public consultation methods that
is defined by the intensity of participants’ engagement. Information obtained through
public deliberation differs from that collected through public surveys, polls, and
other public opinion research methods that obtain *“top-of-mind” responses and
reactions to public issues [4, 14]. Similarly, public deliberation methods differ from
town hall meetings, which focus on informing the public and answering questions
but do not require participants to examine and clarify their values.

The fundamental attributes that characterize public deliberation and distinguish it
from other methods stem from its roots in theories of deliberative democracy.
Democracy is predicated on the idea that an informed public shapes the policies and
decisions that affect citizens’ lives and well-being. The ideal of public deliberation,
in use since ancient Greece, is grounded in philosophies of the social contract and
bonds among individuals and institutions that shape political and social life. Such
deliberation is a means to bolster democratic life, include underrepresented groups,
and promote moral reasoning and mutual understanding.

Amy Gutmann and Dennis Thompson define deliberative democracy as “a form of
government in which free and equal citizens (and their representatives) justify
decisions in a process in which they give one another reasons that are mutually
acceptable and generally accessible, with the aim of reaching conclusions that are
binding in the present on all citizens but open to challenge in the future” [5].
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Deliberative democracy is distinguished from a “minimalist democracy,” which
relies solely upon traditional voting and tallying of votes in service of electing a
leader. As Robert E. Goodin describes,

All [that a minimalist democracy] asks of citizens is to cast a ballot
from time to time: in most places, if and only if they feel like it... [it]
does not ask them to pay attention to public debates on the issues of
the day. It does not ask them to get together with others to discuss the
issues. It does not ask them to justify their voting decision to anyone
else. Still less does it ask people to... persuade others that they should
vote the same way [11].

Public deliberation has a number of outcomes, the relative importance of which
depend on the goals of the sponsor. These range from changes in the individual
participant’s knowledge and civic-mindedness to increased public acceptance of
policy decisions and improved societal decision making [2, 4, 5, 13, 15-17].
Deliberation can uncover, articulate, and foster shared values as well as diverging
perspectives. Further, public deliberation aspires to give voice to underserved groups
by providing a shared forum in which majority and minority perspectives are equally
encouraged—a goal dependent on the sponsor’s commitment and willingness to
support and engage participants from diverse backgrounds. This goal ultimately
reinforces deliberative outcomes involving both individual participants and social
decision-making [4, 5, 13, 18, 19]. Finally, deliberation is an inherently
transformative process—designed to alter not only participants who go through the
process but also the sponsors and other decision-making entities that seek public
input.

Use of Public Deliberation in Health care

The literature describes five general tasks for which deliberation has been used in
health care applications. These include (1) developing policy guidance or
recommendations, (2) setting priorities, (3) providing guidance on ethical or values-
based dilemmas, (4) assessing risks, and (5) determining who should have decision-
making authority. Although emphasis varies, these objectives are consistent in U.S.
efforts as well as internationally.

In the U.S., recent deliberation projects have included efforts to explore and develop
guidance on such topics as childhood obesity, health care reform, health insurance
coverage for the uninsured, coverage priorities for Medicare and Medicaid plans, and
state-level pandemic planning. For example, in June 2012, potential users of the
California Health Benefits Exchange participated in deliberations in seven California
locations regarding how to establish fair cost-sharing to address the health needs of a
broad population [20]. The primary purpose of the deliberations was to learn how the
public prioritizes health needs for affordable coverage in order to inform the design
of the health benefits offered through the exchange [20]. Participants prioritized
chronic illness and catastrophic losses for higher levels of coverage.
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In 2008, Washington, D.C. residents participated in a deliberative exercise,
prioritizing socioeconomic and health interventions as part of a hypothetical benefit
package of social programs for the purposes of maximizing health. Participants gave
priority to health insurance, housing, job training, and dental care [21]. Community
members in Michigan were engaged in a deliberative process about pandemic
planning to inform public health officials about the courses of action, such as closing
schools and workplaces, that would be acceptable responses [22].

In several other countries, deliberative processes have become a more widespread
and sometimes institutionalized approach to incorporating public input into health
care decisions. In Canada, citizen engagement exercises have taken place in all
provinces as well as at a national level and have been used to address a variety of
concerns. In New Brunswick, a provincewide initiative engaged the public in
establishing priorities for primary care, acute/supportive care, and systemwide
concerns [23]. In Ontario, public consultation was used to prioritize services at a
community hospital that was facing budget deficits, with citizens acting to identify
core services to be maintained at the hospital as well as noncore services (including,
for example, a diabetes complication prevention clinic, complex continuing care, and
outpatient rehabilitation) that would be closed [24, 25]. In Quebec, a consultation
forum met over a 3-year period to provide input about the performance of the health
care system and to discuss specific social and ethical dilemmas submitted to it by the
Health and Welfare Commissioner [26].

In the United Kingdom, the National Institute for Health and Clinical Excellence
(NICE), an independent “arm’s length body” funded by the Department of Health,
founded a standing 30-member Citizens Council to assist with its work, which
includes developing guidance for public health and health care, evaluating new
technologies, and establishing quality standards, among other activities [27]. NICE’s
Citizens Council represents possibly the most formalized version of a deliberative
panel in health care, with ongoing governmental support, in contrast to more local
and ad hoc efforts. The explicit role of the Citizens Council is issuing social value
judgments—judgments that “take account of the ethical principles, preferences,
culture and aspirations that should underpin the nature and extent of the care
provided by a health service” [14].

The first Citizens Council convened in 2002 to discuss NICE’s top priority topic—
identifying the factors NICE should consider when making decisions about clinical
need of patients with a particular disease or condition. NICE asked the council to
think specifically about the most important features of conditions and of patients
(apart from their conditions) that should be considered and the weight to give the
views of various stakeholders (e.g., patients, health care professionals, family and
caregivers, or patient advocates) in determining clinical need. Some of the important
features the participants generated included the severity of the pain caused by a
condition, whether a condition was potentially fatal or contagious, the availability of
alternative treatments, and the patient’s age and ability to undergo treatment [28].
Since this initial report, the Citizens Council has deliberated and released reports on
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15 topics. Citizens Council reports summarize the social values and principles that
are involved in each topic they consider; NICE’s advisory committees and guideline
development groups are expected to adopt the public’s principles in issuing guidance
[14].

Deliberation and Health Care Research

Public deliberation in the area of health research is as yet quite limited. Deliberation
has been used to (1) address principles for the conduct of research, (2) explore
priorities for research, and (3) consider how research evidence should be applied in
health decisions.

In addressing research principles, deliberative projects have focused on consent and
the use of health information. For example, participants in southeastern Michigan
deliberated on whether society should allow surrogate consent for research
participation for persons with dementia [9]. Participants supported development of a
societal policy covering surrogate consent. A citizens’ jury in New Zealand
deliberated on the use of personal health data for studying drug safety, concluding
that identifiable health data could be used for research purposes without consent as
long as relevant laws and ethical principles were followed [29]. Similarly, a citizens’
panel in Denmark deliberated about using data derived from electronic health records
(EHR) in research [30]. The panel recommended that patients be informed of the
uses of their data and that a formal policy governing the use of EHR data be
developed.

One of the first deliberative projects to address priorities for research took place in
Bristol, England, where a 20-member citizens’ jury identified broad areas important
for research and then priority questions in each area [31, 32]. For example, in the
area of prevention, high-priority research questions included whether preventive
measures provided through local primary care (immunizations, mental health,
lifestyle advice) were effective and how to maximize the impact of preventive health
strategies for high-risk groups. A citizens’ jury in Alberta, Canada identified 13
criteria for setting priorities for health technology assessment [33]. Among the
criteria they identified were a technology’s potential to benefit many people, to
extend length of life while maintaining quality, and to improve quality of life.

Addressing the application of health research, deliberative initiatives have engaged
the public to elucidate ethical and social values related to the introduction of new
technologies into health care practice. A 14-member Citizens’ Reference Panel on
Health Technologies in Ontario developed a set of social values and ethical
principles that should be taken into account in technology assessments of such health
technologies as colorectal and breast cancer screening [34]. In the U.S., Gold and
colleagues explored the acceptability of cost-effectiveness information as a
supplement to evidence on medical effectiveness in determining the priority for
Medicare’s coverage of treatments [35]. Currently, the U.S. Agency for Healthcare
Research and Quality (AHRQ) is sponsoring a large demonstration of public
deliberation to obtain public input regarding the appropriate ways to use medical
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evidence to guide health care practice. Findings from the demonstration are expected
in 2013, and will be used to inform the comparative effectiveness research enterprise
in AHRQ’s Effective Healthcare (EHC) Program.

Conclusions

The role of health care research in health care decisions is complex. Evidence from
medical research is often less than conclusive, and policies based on evidence may
imply tradeoffs regarding the distribution of risks and benefits across society,
tensions between short-term and long-term outcomes, and a range of effects on
quality of life, among other considerations and consequences [15, 36].
Recommendations and guidelines designed to improve health care based on research
may conflict with public perceptions of quality care and meet with suspicion [37].
Effective use of health care research depends on understanding and consideration of
public values and perceptions, in addition to the development of scientifically valid
research results.

Public deliberation aims to facilitate meaningful and inclusive public engagement in
policy and social issues. As efforts to include patients in the design and execution of
research studies continue to expand, public deliberation offers a means for the
general public to become involved with the broader social context that determines
the impact of research, from the identification of research priorities to the use of
research results to shape health care policy and practice. As a result, deliberation
offers a means to enhance the value of research in improving the health of the public.
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MEDICINE AND SOCIETY
Paradigms, Coherence, and the Fog of Evidence
Dien Ho, PhD

It is wrong always, everywhere, and for anyone, to believe anything upon insufficient
evidence.
William Clifford, “The Ethics of Belief”

In the great boarding-house of nature, the cakes and the butter and the syrup seldom
come out so even and leave the plates so clean. Indeed, we should view them with
scientific suspicion if they did.

William James, “The Will to Believe”

The idea that the practice of medicine should be based on evidence strikes most
laypersons as trivially true. An expert’s claims differ from the opinions of a
nonexpert precisely because the former enjoy a certain evidential support that the
latter lack. In this respect, the emergence of evidence-based medicine (EBM) circa
1992 as a “new paradigm” implies a worrisome question to most people: If medical
professionals are now encouraged to make claims (diagnoses, prognoses, therapeutic
recommendations, etc.) on the basis of evidence, what were they doing before 1992
[1]? Of course, upon a closer examination, one learns that EBM is less of a
revolution than an urging that medical practitioners guide their clinical judgments on
the basis of the best available clinical research—most often, the results of
randomized clinical trials (RCTSs) representing the “gold standard” [2].

Throughout the discussion on the nature and merit of EBM, the questions of what
constitutes evidence and how it relates to how we should act and think remain
largely unexplored. Indeed, both advocates and opponents of EBM have assumed
that we have a relatively unproblematic understanding of evidence. Critics of EBM
have argued that EBM places too great an emphasis on data derived from RCTs
while ignoring non-RCT evidence that can be clinically useful [3]. But the
disagreement here concerns the scope of clinically relevant evidence and not the
nature of evidence per se. From a philosophical point of view, however, evidence
and its logical relationship to theories and judgments represent one of the most
perplexing puzzles in the philosophy of science.

An Abbreviated History of Evidential Reasoning

David Hume’s argument against the rationality of inductive reasoning arguably
marks the start of a critical examination of evidential reasoning—that is, forming
beliefs on the basis of evidence—in the modern era [4]. Hume argued that empirical
generalizations on the basis of past observed evidence must rely on the principle that

www.virtualmentor.org Virtual Mentor, January 2013—Vol 15 65



nature behaves in a uniform fashion; that is, all else being equal, future events will
resemble past instances of the similar sort. The problem, however, is that if we
attempt to justify this principle of uniformity of nature by appealing to evidence of
its past success, we risk justifying induction inductively. To put it another way, if
one questions the rationality of inductive reasoning, appealing to inductive reasoning
to answer that worry can hardly bring any reassurance. It is analogous to allaying
one’s concern of someone’s trustworthiness by asking the person if he can be trusted.

Hume left empiricists and admirers of science with a challenge: Make sense of the
apparent success and superiority of evidential reasoning in the face of the argument
that it is not rationally justifiable.

Impressed by advances made in mathematics, logic, and physics in the early
twentieth century, logical positivists such as Rudolf Carnap and Carl Hempel
attempted to formalize the logic of confirmation and the logic of science in general.
The implicit assumption behind the logical positivists’ project was that observations
supply theory-neutral evidence that can adjudicate scientific disagreements. The
burst of scientific progress in the early twentieth century, the positivists believed,
was the product of rigorous adherence to the scientific method. Rather than
addressing Hume’s fundamental challenge to the rationality of induction, the
positivists focused on explicating the logic of induction. They argued that the success
of modern science should provide prima facie justification for evidential reasoning.

The logical positivists were followed by theorists like Karl Popper, who agreed that
there is a logic to the scientific method but argued that this logic was not about
confirming theories by collecting confirming evidence—rather it was about
attempting to falsify theories. In Popper’s view, what distinguished Einstein’s
general relativity from Marx’s theory of history was not that the former enjoyed
evidential support while the latter did not. Popper argued that proponents of Marx’s
theory of history could find evidence wherever they looked; supporting evidence, it
turns out, can be acquired too easily. The real separation between these two theories
was that Marx’s theory of history was not falsifiable; there was no possible evidence
one could find to refute the theory. Therefore, it was unscientific. Popper’s view of
what constituted scientific evidence depended on a clear concept of falsification, on
the ability to logically refute a hypothesis on the basis of a contrary piece of
evidence.

Most philosophers today believe that evidence provides support for theories. One
might define confirming evidence as follows:

P(H/e+) > P(H)

That is, the probability of a hypothesis H being true given evidence e+ is greater
than the probability of the hypothesis alone being true.
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Moreover, a piece of evidence can also be used to disconfirm a hypothesis. Contrary
evidence in this case would lower the probability that the hypothesis is true. More
precisely, if e- is a piece of disconfirming evidence, the relationship can be
represented as:

P(H/le-) < P(H)

These two conditions appear to be necessary for any full analysis of the concept of
evidence. However, the crucial question for those who are interested in the logic of
confirmation (and disconfirmation) regard the conditions under which these
definitions are true.

The optimistic belief that philosophers would eventually uncover the logic of
evidential reasoning began to wane in the second half of the twentieth century. As
reasons for this change, a number of philosophers have offered a variety of
arguments challenging the possibility of an objective logical relationship between
evidence and theories. Below are two well-known arguments.

Thomas Kuhn’s Paradigms

In The Structure of Scientific Revolutions, Kuhn combined a rigorous examination of
the history of scientific revolutions with a critical analysis of the logic of science.
According to Kuhn, normal science consists of attempts to solve specific problems in
accordance with the accepted paradigm of the time. A paradigm specifies among
other things what constitutes well-formulated puzzles, acceptable solutions to those
puzzles, and properly ignorable abnormalities. Puzzle-solving exemplars identified
by the paradigm provide the models that practitioners of science should emulate.
Moreover, as scientific revolutions replace one paradigm with another, the criteria
that practitioners use to evaluate the support an observation offers for a theory also
change.

Take, for example, Newton’s concept of gravitational attraction, which entails action
at a distance. Lack of an explanation that involved direct physical contact would
have rendered it a nonstarter in a pre-Newtonian paradigm. But as Newtonian
mechanics became the dominant paradigm, explaining action at a distance ceased to
be a puzzle that demanded attention. The failure to explain away action at a distance
no longer represented a defect in a proposed solution to a research problem or
counted as a piece of evidence against the plausibility of the solution. What
constituted acceptable evidence changed based on the new paradigm. Other
examples of such “paradigm shifts” include Copernicus’ postulation that the sun,
rather than the Earth, is at the center of our solar system and Einstein’s theory of
relativity.

Most Western medical professionals subscribe to roughly the same paradigm:
Diseases and disabilities stem from morphological, chemical, or genetic causes.
Furthermore, there is a general agreement in terms of what qualifies as evidence
(e.g., RCTs, cell biology, organic chemistry, and so on). The supportive strength of a
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given piece of evidence is also largely uncontroversial. RCTs, for instance, are
generally thought to provide more support than other types of studies designed to
answer the same question.

Nevertheless, across different paradigms, the evidential support of a particular
observation can vary significantly. A Chinese physician who explains diseases and
disabilities in terms of improper flow of gi would not look at a tumor mass as
evidence of cancer. Indeed, the very description of the observation would be
different. There is no way of defining qi without a fairly robust acceptance of an
entirely different medical approach. In other words, there is no way to incorporate qi
into Western medical paradigms without a fundamental change in the accepted
paradigm. I am not endorsing here the soundness of Chinese medicine, to be sure.
However, this example demonstrates that the idea of evidence serving as neutral
arbiter of choosing theories is simply incompatible with Kuhn’s view that evidence
cannot be evaluated in a paradigm-independent manner. The appearance of
irrationality or quackery can only be measured from the point of view of one’s
accepted paradigm. There is, in other words, no appeal to evidence that does not rely
on an accepted paradigm.

Willard Van Orman Quine and the Role of Psychology

No other philosopher played as important of a role in the Anglo-American analytic
philosophy tradition in the latter half of the twentieth century as did Quine. In “Two
Dogmas of Empiricism,” Quine argued forcefully that logical truths and empirical
truths differ only in degree [5]. The picture that Quine paints is essentially this: Our
understanding of the world is based on an interconnected web of beliefs. Sitting in
the core of this web are firmly held beliefs such as the law of noncontradiction (i.e.,
contradictory claims are never true), some fundamental claims of physics (e.g.,
gravity), and so on. As one extends to the periphery of the web, beliefs become less
significant in the sense that a rejection of one of these beliefs requires only a minor
revision in the web to restore logical consistency.

Suppose one observes that a patient receiving benzodiazepine to treat anxiety has
instead become more anxious. How would one reconcile that against one’s
expectation? According to Quine, when there is a disturbance to our web of beliefs,
we revise our web in the least cognitively taxing manner. In other words, we revise
our peripheral beliefs before we revise our core beliefs.

In the case of the unexpected effect of benzodiazepine, one might choose to abandon
one’s belief that the pharmacokinetics of the drug is fully known. Alternatively, one
could revise a core belief to accommodate the observation. For example, one might
conclude that anxiety (and perhaps other psychobehavioral disease) is not caused by
biochemical processes affected by benzodiazepine—but this latter revision strikes us
as implausible. The cognitive price it would require, its effect on so many other
beliefs, would be much higher than merely believing that the drug’s function is not
fully known. Nevertheless, Quine insists that such a revision would not be
impossible or necessarily incorrect.
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In the history of science, there have been numerous occasions when core beliefs have
been revised (e.g., the Copernican revolution). Why and when individuals and the
community decide to make the deep revision is a matter of sociology and
psychology—is an individual or a society ready to make the cognitive leap it takes to
believe something new? It is perhaps here that Kuhn’s insight into scientific
revolutions becomes relevant. The important point is that the relationship between
evidence and theory may hinge more on psychology than on logic or the pursuit of
objective truth.

Why Defining Evidence Matters for Clinicians

I have selected these arguments from the tradition of analytic philosophy to raise
some doubts that anyone can rely on an unproblematic concept of evidential support.
Medical professionals ought to appreciate the complexity of the concept of evidence
as outlined by philosophers in the past 50 years.

It is important to remember these arguments when acting on various types of
evidence in clinical settings. Insisting like William Clifford, who is quoted at the
beginning of this article, that no judgment be made without sufficient evidence
constitutes the adoption of a principle that relies on deeply problematic concepts [6].
Rather, clinicians would be wise to remember that evidence rarely comes out so even
or clean.
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HISTORY OF MEDICINE
Evidence-Based Medicine: A Short History of a Modern Medical Movement
Ariel L. Zimerman, MD, PhD

On a cold morning in October 1993, Gordon Guyatt, a young faculty member at
McMaster Medical School in Hamilton, Ontario, found a brochure published by the
American College of Physicians (ACP) in his mailbox bearing this title: In This Era
of Evidence-Based Medicine! (personal communication). For Guyatt, who had
coined the term nearly 3 years earlier in a short editorial for the ACP Journal Club,
the copywriter’s blunt assertion proved not to be an exaggeration [1]. Over a short
period, evidence-based medicine, defined as “the conscientious, explicit, and
judicious use of current best evidence in making decisions about the care of
individual patients” [2], had evolved into an emblem for an entire generation,
becoming synonymous with the practices of quantification and statistics that
pervaded the medical milieu at the end of the twentieth century. Indeed, an era of
evidence-based medicine (EBM) had been ushered in.

It is difficult to exaggerate the impact of EBM on the medical world. A PubMed
bibliometric search for the string “evidence-based medicine” reflects the term’s
meteoric rise in popularity (see figure 1). In 1992, only two article titles included the
phrase. These were followed by a virtual avalanche of publications; in just 5 years,
by 1997, more than 1,000 articles had used the new phrase. A similar picture
emerges when considering medical textbooks, dedicated journals, and web sites. A
survey in 2004 found 24 dedicated textbooks, nine academic journals, four computer
programs, and 62 Internet portals all dedicated to the teaching and development of
EBM [3].
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Despite the wide use of evidence-based methods in medicine and the interest it
generated in the fields of clinical methodology, medical sociology, bioethics, and
public health, an account of the history of the creation of the methods of EBM is
lacking. Here, the development of EBM until its appearance in JAMA in 1992 is
explored.

North American Clinical Epidemiology

Evidence-based medicine and modern epidemiology share common roots. The
history of modern epidemiology and its methods of quantification, surveillance, and
control have been traced back to social processes in eighteenth- and nineteenth-
century Europe and the introduction of statistics and probability methods. Toward
the middle of the twentieth century doctors began to apply these tools to the
evaluation of clinical treatment of individual patients mainly in North America and
England.

In North America, this took place within the new field of clinical epidemiology, the
name of which was coined by John R. Paul in 1938 while working at the Yale School
of Medicine. For Paul, clinical epidemiology comprised a multifaceted observation
of disease including its social and environmental factors. The primary focus was not
entire populations but rather the study of individual patients and their close
entourage (“medical ecology”) [4]. His concepts were further developed by Alvan R.
Feinstein, one of his followers at Yale, who later became the central figure of North
American clinical epidemiology. Having studied mathematics prior to studying
medicine, Feinstein introduced the use of statistical research methods and Boolean
logic into the quantification of clinical practices and study of the medical decision-
making process.

Two developments at the end of the 1960s were instrumental for creating the
crucible in which evidence-based medicine took shape. The first was the
development of new methods in medical education in North America, and the
second, the move toward universal coverage of medical costs in the Canadian health
system. The reorganization of the Canadian Health System in 1964 by the newly
elected liberal party of L. B. Pearson led to the establishment of four new medical
schools committed to new ways of integrating public health into medicine [5]. One
of these, McMaster University, was founded in 1968. The new school introduced an
integrative curriculum it called “problem-based learning” that combined the study of
basic sciences and clinical medicine using clinical problems in a tutorship system.

David Sackett and the Department of Clinical Epidemiology and Biostatistics at
McMaster

The clinical epidemiology methods developed in North America became a central
element in the McMaster curriculum. The new medical school established the
world’s first department of clinical epidemiology and biostatistics, which was
directed by David Sackett. Alvan Feinstein, who proposed the creation of the
department, was invited as a visiting professor for the first 2 years of the program.
The combination of Sackett’s dominant role in preparing the curriculum and the new
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department and Feinstein’s presence ensured the inclusion of the most novel ideas of
clinical epidemiology into McMaster’s problem-based learning method. The
influence worked in both directions: the McMaster version of clinical epidemiology
began to reflect the methods of its problem-based learning curriculum, including an
interest in practical clinical problem solving and the analysis of medical decision
making.

In 1978, Sackett presented a compilation of the different strategies developed at
McMaster in a short course entitled “Critical Appraisal” and later “Critical Appraisal
of the Literature.” In accordance with the problem-based learning methodology, the
courses employed specific clinical problems as a platform for inquiry and discussion
in small group tutorial sessions. Sackett’s short course was described in a way that
easily fits today’s EBM:

using problem solving and small group format, these courses consider
the critical assessment of clinical information pertaining to the
selection and interpretation of diagnostic tests, the study of etiology
and causation, the interpretation of investigation of the clinical course
and natural history of human disease, the assessment of therapeutic
claims and the interpretation of studies of the quality of clinical care

[6].

In 1981, the critical appraisal courses were followed by the first publication of the
methods behind them in a seminal nine-article series in the Canadian Medical
Association Journal (CMAJ), later known as the “Readers’ Guides” and the opening
of McMaster’s summer workshop, which would be instrumental for future
dissemination of the methods [7]. Over the next 15 years, Sackett and the department
undertook five publications of the critical appraisal method in journal series and
books under different approaches and names until its final publication under the
name “evidence-based medicine” by Gordon Guyatt in 1992 [8].

Table 1. Major publications of the McMaster methods by David Sackett and
colleagues by year.

Year

Content

Format

Location

1978

Critical Appraisal Courses

10-week course

McMaster Medical School

1981

“Clinical Epidemiology Rounds”
series

article series

Canadian Medical Association
Journal (CMAJ)

1985

Clinical Epidemiology

book

1986

“How to Keep Up with the
Medical Literature” series

article series

IAnnals of Internal Medicine

1986,
1990

n-of-1 trials

articles

New England Journal of
Medicine (NEJM) and Annals
of Internal Medicine

1992

“The User’s Guides” series

article series

JAMA
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The Publication of Evidence-Based Medicine: The JAMA Users’ Guides

The appropriate forum for republication of the McMaster methods appeared in 1990,
when Drummond Rennie, a JAMA deputy editor, approached David Sackett and the
McMaster clinical epidemiology and biostatistics department. Sackett’s and Rennie’s
plan was to publish an updated version of the 1980 CMAJ “Readers’ Guides” divided
into two series. The first, entitled “The Rational Clinical Examination,” would be
edited by Sackett and would deal with the evaluation of clinical measurements. The
second series, entitled “The Users’ Guides,” would be directed by Gordon Guyatt, a
young faculty member from Sackett’s department, and would update the critical
appraisal methods with greater emphasis on applicability.

Around the same time that Rennie approached the McMaster Group, Gordon Guyatt
organized a new medical residency program at McMaster based on the extensive
application of the critical appraisal methods, christening it “evidence-based
medicine.” Guyatt, who in his residency years had been co-founder of the Medical
Reform Group, a Canadian medical activist group composed of young doctors and
nurses based in Toronto, brought a radical approach to the McMaster critical
appraisal methods. The first article of the JAMA series appeared on November 4,
1992, using the new name “evidence-based medicine” and language closer to a
political manifesto, called for a far-reaching change in the practice of medicine—a
“paradigm shift”—in order to turn it into an objective and scientific enterprise. It
opens accordingly: “A new paradigm for medical practice is emerging. Evidence-
based medicine de-emphasizes intuition, unsystematic clinical experience, and
pathophysiologic rationale as sufficient grounds for clinical decision making and
stresses the examination of evidence from clinical research” [9].

Working with JAMA editor Drummond Rennie, Guyatt devised a publication
strategy to ensure the approach would have the greatest possible impact on the
literature [10, 11]. The first article was written by a new anonymous Evidence-Based
Medicine Working Group, giving it the authority of a consensus paper. The working
group, Drummond Rennie, and JAMA remained the main advocates of the EBM for
the first critical years: out of 22 articles on EBM published in the first 3 years, 12
were published by JAMA, reflecting Rennie’s and JAMA’s remarkable commitment
to the new methods. The series was initially planned to comprise 10 articles over the
span of 3 years; in the end, they were continued for 8 more years and 32 articles. The
result was a remarkably complete presentation of the method in a top-tier medical
journal, comprising the latest developments in clinical epidemiology encapsulated
under the new term “evidence-based medicine.”

The new series also become an enterprise of the McMaster Department of Clinical
Epidemiology. The influential summer workshop had been renamed using the new
term, and McMaster faculty members began publishing articles using that term in
other journals.

In 1995, the number of articles with the words “evidence-based medicine” in the title
authored by researchers outside the McMaster circle surpassed those by the
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McMaster faculty; out of 77 articles published that year, only 23 were related to
McMaster members. The rise in articles authored by researchers unconnected to
McMaster signaled that the term and the approach had been integrated into the
medical discourse.

Conclusion

When the first article on evidence-based medicine was published in November 1992,
the methods were not new; they were nearly a quarter-century old. Like its earlier
iteration in 1978, the 1992 version of evidence-based medicine was developed and
presented in the immediate context of medical education at McMaster. This intimate
relation between medical education and medical methodological reforms should be
no surprise; as exemplified by Abraham Flexner’s report and the changes it
conveyed to the North American medical world, reforms in medical education and
medical practice in North America have been closely related.

But why did these methods become so widely accepted in the 1990s? There appear
to be several reasons to explain the meteoric rise of evidence-based medicine. First,
the name itself was indeed a good choice; it was catchy, and it conveyed an intuitive
message about the nature of the method. Most physicians did not need to read an
entire article series to understand more or less what the name denoted. Second, the
support of the McMaster department and JAMA’s Drummond Rennie were critical
for advancing the methods and their introduction to medical discourse. Finally, the
social and cultural milieu of North American medicine in the early 1990s, into which
EBM made its debut, was on the whole ripe for the new methods. Quantification
practices, the use of statistics and epidemiology, the introduction of computers and
online digital databases, and new clinical research methodology saturated the
medical environment of the time.

Thus, the universal scope that EBM preached, its encyclopedic inclusion of
quantification techniques, and its cadre of unconditional supporters served as a
crystallization point and name for the practices of statistics, epidemiology,
bioinformatics and clinical research that had already saturated the medical milieu at
the turn of the century. Moreover, EBM provided a rejoinder not only to questions
regarding the nature of medical knowledge, the evaluation of medical literature, and
the use of the new information technologies in the medical field—but also to broader
questions of medical authority, relations inside the medical profession and relations
between the medical profession and society. As these questions and their answers
continue to be examined, it is insightful to understand how EBM, as both a method
and a medical movement, entered this discourse.
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MEDICAL NARRATIVE
The Median Isn’t the Message
Stephen Jay Gould, PhD

Editors’ note. This personal essay is reprinted from Bully for Brontosaurus:
Reflections in Natural History by Stephen Jay Gould (c) 1991 by Stephen Jay Gould.
Used with permission of the publisher, W. W. Norton & Company, Inc.

My life has recently intersected, in a most personal way, two of Mark Twain’s
famous quips. One | shall defer to the end of this essay. The other (sometimes
attributed to Disraeli) identifies three species of mendacity, each worse than the one
before—Ilies, damned lies, and statistics.

Consider the standard example of stretching truth with numbers—a case quite
relevant to my story. Statistics recognizes different measures of an “average,” or
central tendency. The mean represents our usual concept of an overall average—add
up the items and divide them by the number of sharers (100 candy bars collected for
five kids next Halloween will yield twenty for each in a fair world). The median, a
different measure of central tendency, is the halfway point. If I line up five kids by
height, the median child is shorter than two and taller than the other two (who might
have trouble getting their mean share of the candy). A politician in power might say
with pride, “The mean income of our citizens is $15,000 per year.” The leader of the
opposition might retort, “But half our citizens make less than $10,000 per year.”
Both are right, but neither cites a statistic with impassive objectivity. The first
invokes a mean, the second a median. (Means are higher than medians in such cases
because one millionaire may outweigh hundreds of poor people in setting a mean,
but can balance only one mendicant in calculating a median.)

The larger issue that creates a common distrust or contempt for statistics is more
troubling. Many people make an unfortunate and invalid separation between heart
and mind, or feeling and intellect. In some contemporary traditions, abetted by
attitudes stereotypically centered upon Southern California, feelings are exalted as
more “real” and the only proper basis for action, while intellect gets short shrift as a
hang-up of outmoded elitism. Statistics, in this absurd dichotomy, often becomes the
symbol of the enemy. As Hilaire Belloc wrote, “Statistics are the triumph of the
quantitative method, and the quantitative method is the victory of sterility and
death.”

This is a personal story of statistics, properly interpreted, as profoundly nurturant and
life-giving. It declares holy war on the downgrading of intellect by telling a small
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story to illustrate the utility of dry, academic knowledge about science. Heart and
head are focal points of one body, one personality.

In July 1982, I learned that | was suffering from abdominal mesothelioma, a rare and
serious cancer usually associated with exposure to asbestos. When I revived after
surgery, | asked my first question of my doctor and chemotherapist: “What is the
best technical literature about mesothelioma?” She replied, with a touch of
diplomacy (the only departure she has ever made from direct frankness), that the
medical literature contained nothing really worth reading.

Of course, trying to keep an intellectual away from literature works about as well as
recommending chastity to Homo sapiens, the sexiest primate of all. As soon as |
could walk, I made a beeline for Harvard’s Countway medical library and punched
mesothelioma into the computer’s bibliographic search program. An hour later,
surrounded by the latest literature on abdominal mesothelioma, | realized with a gulp
why my doctor had offered that humane advice. The literature couldn’t have been
more brutally clear: Mesothelioma is incurable, with a median mortality of only eight
months after discovery. | sat stunned for about fifteen minutes, then smiled and said
to myself: So that’s why they didn’t give me anything to read. Then my mind started
to work again, thank goodness.

If a little learning could ever be a dangerous thing, | had encountered a classic
example. Attitude clearly matters in fighting cancer. We don’t know why (from my
old-style materialistic perspective, | suspect that mental states feed back upon the
immune system). But match people with the same cancer for age, class, health, and
socio-economic status, and, in general, those with positive attitudes, with a strong
will and purpose for living, with commitment to struggle, and with an active
response to aiding their own treatment and not just a passive acceptance of anything
doctors say tend to live longer. A few months later | asked Sir Peter Medawar, my
personal scientific guru and a Nobelist in immunology, what the best prescription for
success against cancer might be. “A sanguine personality,” he replied. Fortunately
(since one can’t reconstruct oneself at short notice and for a definite purpose), I am,
if anything, even-tempered and confident in just this manner.

Hence the dilemma for humane doctors: Since attitude matters so critically, should
such a somber conclusion be advertised, especially since few people have sufficient
understanding of statistics to evaluate what the statements really mean? From years
of experience with the small-scale evolution of Bahamian land snails treated
quantitatively, | have developed this technical knowledge—and | am convinced that
it played a major role in saving my life. Knowledge is indeed power, as Francis
Bacon proclaimed.

The problem may be briefly stated: What does “median mortality of eight months”

signify in our vernacular? | suspect that most people, without training in statistics,
would read such a statement as “I will probably be dead in eight months”—the very
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conclusion that must be avoided, both because this formulation is false, and because
attitude matters so much.

I was not, of course, overjoyed, but I didn’t read the statement in this vernacular way
either. My technical training enjoined a different perspective on “eight months
median mortality.” The point may seem subtle, but the consequences can be
profound. Moreover, this perspective embodies the distinctive way of thinking in my
own field of evolutionary biology and natural history.

We still carry the historical baggage of a Platonic heritage that seeks sharp essences
and definite boundaries. (Thus we hope to find an un-ambiguous “beginning of life”
or “definition of death,” although nature often comes to us as irreducible continua.)
This Platonic heritage, with its emphasis on clear distinctions and separated
immutable entities, leads us to view statistical measures of central tendency wrongly,
indeed opposite to the appropriate interpretation in our actual world of variation,
shadings, and continua. In short, we view means and medians as hard “realities,” and
the variation that permits their calculation as a set of transient and imperfect
measurements of this hidden essence. If the median is the reality and variation
around the median just a device for calculation, then “I will probably be dead in
eight months” may pass as a reasonable interpretation.

But all evolutionary biologists know that variation itself is nature’s only irreducible
essence. Variation is the hard reality, not a set of imperfect measures for a central
tendency. Means and medians are the abstractions. Therefore, | looked at the
mesothelioma statistics quite differently —and not only because | am an optimist
who tends to see the doughnut instead of the hole, but primarily because | know that
variation itself is the reality. | had to place myself amidst the variation.

When | learned about the eight-month median, my first intellectual reaction was:
Fine, half the people will live longer; now what are my chances of being in that half?
I read for a furious and nervous hour and concluded, with relief: damned good. |
possessed every one of the characteristics conferring a probability of longer life: |
was young; my disease had been recognized in a relatively early stage; | would
receive the nation’s best medical treatment; | had the world to live for; | knew how
to read the data properly and not despair.

Another technical point then added even more solace. | immediately recognized that
the distribution of variation about the eight-month median would almost surely be
what statisticians call “right skewed.” (In a symmetrical distribution, the profile of
variation to the left of the central tendency is a mirror image of variation to the right.
Skewed distributions are asymmetrical, with variation stretching out more in one
direction than the other—Ileft skewed if extended to the left, right skewed if stretched
out to the right.) The distribution of variation had to be right skewed, | reasoned.
After all, the left of the distribution contains an irrevocable lower boundary of zero
(since mesothelioma can only be identified at death or before). Thus, little space
exists for the distribution’s lower (or left) half—it must be scrunched up between
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zero and eight months. But the upper (or right) half can extend out for years and
years, even if nobody ultimately survives. The distribution must be right skewed, and
I needed to know how long the extended tail ran—for | had already concluded that
my favorable profile made me a good candidate for the right half of the curve.

The distribution was, indeed, strongly right skewed, with a long tail (however small)
that extended for several years above the eight-month median. | saw no reason why |
shouldn’t be in that small tail, and | breathed a very long sigh of relief. My technical
knowledge had helped. I had read the graph correctly. | had asked the right question
and found the answers. | had obtained, in all probability, that most precious of all
possible gifts in the circumstances—substantial time. | didn’t have to stop and
immediately follow Isaiah’s injunction to Hezekiah—set thine house in order: for
thou shalt die, and not live. | would have time to think, to plan, and to fight.

One final point about statistical distributions. They apply only to a prescribed set of
circumstances—in this case to survival with mesothelioma under conventional
modes of treatment. If circumstances change, the distribution may alter. 1 was placed
on an experimental protocol of treatment and, if fortune holds, will be in the first
cohort of a new distribution with high median and a right tail extending to death by
natural causes at advanced old age.*

It has become, in my view, a bit too trendy to regard the acceptance of death as
something tantamount to intrinsic dignity. Of course | agree with the preacher of
Ecclesiastes that there is a time to love and a time to die—and when my skein runs
out | hope to face the end calmly and in my own way. For most situations, however,
I prefer the more martial view that death is the ultimate enemy—and I find nothing
reproachable in those who rage mightily against the dying of the light.

The swords of battle are numerous, and none more effective than humor. My death
was announced at a meeting of my colleagues in Scotland, and | almost experienced
the delicious pleasure of reading my obituary penned by one of my best friends (the
so-and-so got suspicious and checked; he too is a statistician, and didn’t expect to
find me so far out on the left tail). Still, the incident provided my first good laugh
after the diagnosis. Just think, I almost got to repeat Mark Twain’s most famous line
of all: The reports of my death are greatly exaggerated.**

*So far so good.
**Since writing this, my death has actually been reported in two European
magazines, five years apart. Fama volat (and lasts a long time). | squawked very

loudly both times and demanded a retraction; guess | just don’t have Mr. Clemens’s
savoir faire.
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Stephen Jay Gould, PhD, (1941-2002) was a evolutionary biologist and natural
historian, professor at Harvard University and New York University, and acclaimed
author of essays and popular science books.
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MEDICAL NARRATIVE
The Message Isn’t as Mean as We May Think
Thomas W. LeBlanc, MD, MA

As medical knowledge grows in scope and complexity, so does the challenge of
applying it to individual patients. This is perhaps the single most difficult task for
twenty-first-century clinicians, and yet it remains among the most important to
patient outcomes.

“How much time do | have, doc?” This is a question | hear almost daily as an
oncologist. Although | know what the literature says about the 5-year survival for a
particular disease, | struggle with how to discuss statistical predictors with my
patients; it is often unclear how statistical data applies to a particular person and
situation, or how a patient might use and interpret it. Along with clinical experience,
statistical information is a key type of “evidence” that facilitates clinical decision
making, but we are far from certain in our predictions of individual patients’
outcomes. Stephen Jay Gould’s remarkable story, retold in this issue of Virtual
Mentor, is ultimately about this challenge. How does one “prognosticate,” as
physicians call this practice, and how does one do so accurately? How does
prognostication help patients with their decision making and improve their lived
experience?

Truthfully, there are two distinct challenges here: One is prognostication itself, and
the other is communication of these predictions. As difficult it is to get the former
correct, physicians are perhaps worse at the latter. For example, older patients with
acute myeloid leukemia (AML) tend to grossly overestimate their likelihood of cure,
despite extensive discussions with their physicians about survival. In one study, 74
percent of patients expected cure rates above 50 percent, while 89 percent of
physician estimates were at 10 percent or less [1]. What remains unclear, however, is
why this “prognostic discordance” between patients and their doctors persists. Is it a
problem of patients’ “numeracy,” their ability to understand statistical and numerical
information and then contextualize it with regards to their diagnosis? Or is it a
problem regarding the ways in which doctors communicate this information to
patients? Perhaps is it both.

To date, physicians are still learning how best to provide prognostic information to
patients, at least in terms of how specific communication behaviors translate into
patient understanding. Published literature does, however, offer some hints about
what factors might be important, along with evidence of several shortcomings in
current practice. For example, an analysis of recorded conversations about prognosis
found a positive correlation between the number of pessimistic statements made by
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oncologists and the likelihood of patients exhibiting prognostic concordance with
them [2].

For prognoses to be understood and be useful, though, they must actually be
rendered. Unfortunately, several studies suggest that physicians provide prognostic
estimates less frequently than one might hope, particularly in cases of terminal
disease. This has been shown in a large population-based study in Europe [3], a large
survey study of U.S. oncologists [4], and a study of physicians at several Chicago
hospices [5]. The latter is particularly surprising, since prognoses in the hospice
setting are poor by definition; one cannot even enroll without a reasonable likelihood
of dying within 6 months.

When physicians do attempt to convey prognostic information, poor numeracy and
lack of statistical understanding stand as well-recognized barriers to comprehension
for patients and families. One study about prognostic understanding in patients with
early-stage breast cancer showed that 73 percent lacked adequate understanding of
the term “median survival” and that 33 percent believed their oncologist could
actually predict their individual outcome [6]. There were also significant differences
in patients’ preferences for information; 43 percent preferred positively framed
messaging (“chance of cure”) whereas 33 percent preferred negatively framed
phraseology (“chance of relapse”). How should an oncologist communicate
prognosis then, if many patients cannot understand our standard ways of
conceptualizing it numerically, and when each person has different preferences and
needs with regards to framing?

I wish I had the answers to these questions; it would make me a better oncologist and
help me better address the needs of my patients.

In oncology, in particular, there is a palpable tendency to think that the role of a
physician is to “maintain hope.” However, many oncologists equate brutal
prognostic honesty with the notion of “taking away hope.” Hope is essential, no
doubt. Patients’ outlook and attitude is of utmost importance when facing a cancer
diagnosis, as Gould so eloquently demonstrates for us in his essay. Thus, it comes as
no surprise that Gould’s oncologist was somewhat evasive in discussing the literature
on mesothelioma.

Hope is not the only important consideration for patients, though, and the emphasis
on maintaining hope raises several important questions. Does a positive outlook
allow patients to live better or easier? Does it somehow result in different or better
decisions? Or does it actually make things worse, leading patients to choose
aggressive therapies that significantly impair quality of life, even when these
treatments are overwhelmingly unlikely to result in significant benefit? Does it affect
patients’ decisions about transitions to palliative care? Might this result in more
aggressive care at the end of life, including hospitalization, intubation, and
resuscitation? | worry that prognostic avoidance as a strategy to “maintain hope”
yields many of these negative results. As a palliative care fellow, | saw this happen
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countless times; a well-intentioned avoidance of giving bad news can lead to much
misery at the end of life.

James Tulsky, a palliative care physician who studies patient-doctor communication,
encourages us to think differently about hope [7]. Our tendency is to think of hope in
terms of an expectation about a specific desired outcome, such as cure. This
definition creates the tension we feel between prognostic disclosure and the
maintenance of hope in oncology practice. Tulsky suggests that both patients and
doctors should reimagine hope in terms of “trust” and “reliance,” an older definition
of “hope” that can still be found in many dictionaries [8]. This conceptualization
realigns the interests of the patient and oncologist such that frank prognostic
disclosure is not only acceptable but also likely to facilitate more informed decision
making and perhaps even better planning for the future. Indeed, this is what patients
say they want.

In one survey study of patients with incurable cancer, 98 percent said they wanted
their doctor to be realistic [9]. And when asked about hope, they associated
hopefulness with 3 specific physician behaviors: offering the most up-to-date
treatment, being very knowledgeable about their diagnosis, and providing
reassurance that pain will be controlled regardless of outcome. Notice that none of
these involves an expectation of cure or a desire for “false hope.” These behaviors
very much mirror Tulsky’s conception of hope, relating to issues of trust and reliance
in the patient-doctor relationship.

In this sense, the prognostic message is not as awful as we might think. Frank
prognostic disclosure hardly squelches hope, if hope is about the journey and the
process rather than any particular expected outcome, and it may be better for helping
patients make informed choices consistent with their values and preferences.

As Gould warns, “the median isn’t the message.” | wholeheartedly agree. But the
message isn’t as mean as we may think.
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OP-ED
A Call to Integrate Ethics and Evidence-Based Medicine
Ross E.G. Upshur, MD, MSc

It is generally accepted that medicine, and indeed all health care, should be based on
or informed by evidence. Yet this truism belies the complexities and nuances
involved in understanding what we mean by evidence and how it serves as a base to
medicine. How evidence and ethics interrelate is an often neglected and overlooked
dimension of evidence-based approaches to health care. While the laudable aim of
evidence-based medicine (EBM) is to avoid biased and arbitrary decisions in medical
care, the more important task is to manage the inherent uncertainty that is
constitutive of the practice of medicine—a task that calls for considering how ethics
should be integrated with evidence.

What Is Evidence-Based Medicine?

It seems obvious to expect that medicine be based on evidence; otherwise it would
rely on caprice, whim, or arbitrary authority. Yet EBM established itself as the
dominant approach to clinical medicine only in the late twentieth century. It has been
rapidly taken up in all clinical fields and has been regarded as revolutionary by some
and, by others, as the unrivaled standard by which medicine is to be practiced [1].
The descriptor “evidence-based” is now ubiquitous, but there are multiple claims to
approaches being evidence-based, and these show considerable heterogeneity [2].

EBM emerged in the early 1990s as an approach to clinical medicine that sought to
orient clinician decision making away from reliance on experience, authority, or
pathophysiological inference to reliance on rigorously designed, clinically based,
research [3]. The practice of EBM consists of five sequential steps [4].
1. Asking a focused question,
2. Finding the research evidence relevant to that question through a systematic
search of the literature,
3. Critically appraising the results of the search for its validity and applicability
to the question,
4. Applying the results of this search in practice and integrating it with patient
preferences and values, and
5. Evaluating the impact of this decision in the care of the patient and in terms
of performance.

Supporting this process is a graded hierarchy of evidence that is supposed to link to
the strength of clinical recommendations. This hierarchy gives preference to
systematic reviews, meta-analysis and randomized controlled trials for most
therapeutic decisions.
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What Is “Evidence”?
Proponents of EBM seldom define what they mean by “evidence.” The closest
approximation to a definition is provided by Brian Haynes. He writes:

...itis hardly surprising that the term evidence-based medicine is
confusing to many, who do not appreciate that its evidence is
narrowly defined as having to do with systematic observations from
certain types of research. The very name has been an impediment to
getting across its main objective, namely, that healthcare research is
nowadays producing important results that, if applied, can benefit
patients more than the treatments that clinicians are experienced in
recommending. Using the technical definition of EBM, evidence
from healthcare research is a modern, never-before-available
complement to traditional medicine. Perhaps a better name would be
""certain-types-of-high-quality-and-clinically-relevant-evidence-
from-health-care-research-in-support-of-health-care-decision-
making"...an accurate but mind-numbing descriptor [5].

It is important to be clear on just what emerges from *“systematic observations from
certain types of research” and what it means to base treatment decisions on this type
of evidence. Most research studies provide estimates of measures of effect expressed
in statistical terms with ranges of uncertainty associated with these estimates. They
are claims to truth, but not necessarily true, nor inevitably applicable in any
individual case. Evidence has probative status, but can be overturned, displaced, or
superseded in light of new findings. The probabilistic demonstration of an effect
does not translate into the necessity of this effect occurring in any particular case at
hand.

In essence, evidence—narrowly defined or not—is a provisional departure point in
the consideration of whether or not a particular course of action is to be taken in any
clinical context.

There are other properties of evidence worth considering. Access to evidence is not
equally available to all specialties in medicine and health care. Ethical considerations
dictate that certain types of evidence never be available (an idea most famously
captured by R.A. Fisher’s assertion that no randomized controlled trial could be
performed to assess the harm due to cigarettes) [6]. There will always necessarily be
significant swaths of uncertainty and large “grey zones” in practice [7, 8].

Integrating Evidence and Ethics

In my interpretation, evidence-based approaches are one manner by which to manage
uncertainty. Uncertainty has various dimensions. One dimension stems from lack of
knowledge when knowledge is available, and EBM seeks to inculcate lifelong
learning strategies to reduce this. The more significant sense of uncertainty relates to
incomplete knowledge. Research attempts to fill or reduce this incompleteness—
however, this is an eternal undertaking.
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At the time when clinical decisions are required, appropriate evidence may not be
available or there may not be agreement on the interpretation of existing evidence.
These points illustrate why integrating ethics and evidence-based approaches is
essential.

That EBM has significant ethical implications has been well described in the
literature. | direct readers to two particularly insightful accounts, one by lan Kerridge
and colleagues and another by Mona Gupta [9, 10]. Kerridge et al. point out that, in
the practice of EBM, certain outcomes that are poorly measured or cannot be
measured are either neglected or lessened in significance. Measurement may crowd
out meaning. They also note that EBM is poorly adapted to explicating and
mediating conflicting values and interests in the creation and dissemination of
evidence. Gupta carefully examines the ethical assumptions of EBM and notes that
EBM assumes following the five steps outlined above is the optimal method to
securing the best course of action for a particular decision. It presumes that there
exists a moral imperative to practice these five steps. However, as Gupta
demonstrates, there are good reasons to question this moral imperative.

EBM may give the false impression of its own value neutrality, an interpretation
reinforced by a critical reading of the steps of EBM. The values of those posing a
clinical question and the manner in which these values can influence the
interpretation of the evidence are not considered. In a value-neutral view of EBM,
the research literature is regarded as a set of accumulated “facts.” This is very likely
a naive conceptualization, particularly in light of a wide range of influences on the
published literature, some of which (e.g., ghostwriting) can easily escape the most
sophisticated critical appraisal tools. In much discussion of EBM, values appear as
something only relevant to patients (alongside “preferences”) to be integrated with a
seemingly value-free clinical judgment informed by evidence. That the facts
themselves contain claims about desired human states of affairs seems to have
escaped notice. Indeed, the distinction between facts and values is often “collapsed”
in clinical research [11].

Thus, the relationship between ethics and EBM is by no means straightforward or
unproblematic. It deserves attention for the educators who have avidly introduced
EBM in medical curricula at the undergraduate and postgraduate level, but seldom
include discussions of its ethical dimensions. In my view, there is much to be gained
by countering this divorce and taking steps for greater integration. This would entail
a more explicit focus on the implications of uncertainty for clinical practice and time
spent exploring reflexivity with respect to the values of the clinician in the steps of
EBM. A promising direction that may resonate with practitioners is emerging from
virtue theory, in which virtues such as curiosity, courage, honesty, and humility
leading to prudence and practical wisdom are seen as promoting excellence in
practice [12]. Within this framework, attention to evidence, however conceived, is
linked to commitment to care. Rather than being seen as distinct spheres, ethics and
evidence become part of an integrated whole.
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