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THE EVIDENCE FOR EVIDENCE-BASED MEDICINE
Robert H. Imrie and David W. Ramey

Abstract. In recent years the claim that only 20% or less
of standard Western medicine is evidence-based has
been repeated widely by health professionals and others.1
This assertion is perhaps most often made by proponents
of unproven (“alternative” and “complementary”) therapies with the implication that, if true, it might
somehow justify the integration of any number of unconventional modalities with a similar dearth of supporting scientific evidence into mainstream medical
practice. It should be immediately noted that this line of
reasoning is an example of the logical fallacy tu quoque
(“you did it too”): One party cannot criticize another because both parties are guilty of the same “sin.” While this
argument may be without merit, it is often made and
widely held to be valid. Therefore, the authors of this
paper have attempted to identify the sources of, and examine the evidence for, the “20% or less” claim. They
also document the investigations into real-world use of
methods established through clinical trials and “evidence-based” medicine (EBM), and find that such investigations establish the evidence basis for methods in
use in modern medicine.
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ORIGIN OF THE CLAIMS

L

AMENTS ABOUT THE STATE OF CONVENTIONAL MED-

icine are nothing new. In 1861, Oliver Wendell
Holmes wrote: “I firmly believe that if the whole materia
medica as used now, could be sunk to the bottom of the
sea, it would be all the better for mankind—and all the
worse for the fishes.”2 The original claim that “it has
been estimated that only 10 to 20% of all procedures currently used in medical practice have been shown to be efficacious by controlled trial” first appeared in print in a
document published by the U.S. Congressional Office of
Technology Assessment (OTA) in 19793 and was repeated in 1983.4 The claim stems from the comments of
OTA advisory panel member and noted epidemiologist
Kerr White. Dr. White based his informal “10 to 20%”
estimate on a 1963 paper that reported on two surveys of
the prescribing practices of 19 family doctors in a
northern British town for 2 weeks (one conducted in
December 1960, and another in March 1961).5 Interestingly, the paper was never intended to evaluate the science of medical practice; rather, its purpose was to look
toward controlling prescribing costs in terms of standard
(i.e., “generic”) versus “proprietary” drugs. The “intent”
of each prescription was analyzed according to how specific it was for the condition. Intent was “specific” for the
condition for which it was prescribed only about 10% of
the time; “probable” in about 22%; “possible” in 26%;
“hopeful” in 28%; “placebo” in 10%; and “not stated” in
3.6%. From these data White estimated that “specific
measures” accounted for 10 to 20% of the benefits of pa-
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tient care; that the combined placebo and other nonspecific effects accounted for another 20 to 40%; and the
rest (which he referred to as a “mystery”) account for 40
to 70%.6 In 1995, Dr. White stated:
Some 20 years ago, as a member of the original Health
Advisory Panel to the U.S. Congressional Office of Technology Assessment I ventured the 10–20% figure again
and invited anyone to provide more timely data. No one
could. The figure was immortalized in OTA circles and
publications for almost a decade. In countless addresses
and conferences I often challenged others to provide
better evidence but none was forthcoming. So the
northern industrial town “arm-chair” assessment persisted.3

Little about these surveys was relevant to medical
practice across the board when they were first published
nearly four decades ago, and they are almost certainly
even less relevant today. Dr. White himself has noted
that his assessments were never intended to be applied
generally.7 Nevertheless, even more gloomy pronouncements as to the evidential basis for medical practice have
subsequently turned up in the medical literature.8,9 In
1991, Dr. David Eddy, at a conference in Manchester,
England, claimed that only 15% of medical practice was
based on any evidence at all. He apparently based this
sweeping conclusion entirely on his studies of treatments
for just two specific conditions: arterial blockage in the
legs and glaucoma.10 Subsequently, Dr. Eddy’s claim,
rather than the much more conservative OTA “armchair estimate,” has been widely cited as a criticism of
mainstream medicine.

IS MEDICAL PRACTICE EVIDENCE-BASED?
Regardless of the origin or intent of the original assessments, critics of the “10 to 20%” claims were originally
unable to refute them because no solid evidence existed
either in favor of or against them. That situation has
changed in recent years. A growing body of evidence
now exists regarding the extent to which medical practice is evidence-based. Still, in order to fully respond to
either claim, one must ask, “What constitutes acceptable
scientific evidence of efficacy, and how might one establish the relative ‘weight’ to be ascribed to different
types of evidence?” Various rating systems have been devised, some describing levels of evidence ranging from I
to V, with evidence from randomized, controlled trials
(RCTs) being generally given a rating of level I, and the
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lowest grade being generally assigned to interventions
performed without substantial evidence. Interventions
other than level I that are nonetheless considered compelling evidence include evidence from prospective
and/or comparative studies, and evidence from follow-up
studies and/or retrospective case series.11 One category of
evidence that appears to be unique to science-based
medicine, and the occasional subject of criticism from
those who wish to criticize the concept of evidencebased practice,12 are so-called self-evident interventions.
These are incidences of treatment without compelling
evidence obtained from RCTs and are considered as evidence in discussions of the extent of evidence-based
practice. Examples of such interventions include blood
transfusions, starting the stopped hearts of victims with
heart attacks, antibiotics for meningitis, or a tourniquet
for a gushing wound. Such interventions would not require RCTs to demonstrate proof of efficacy; indeed,
such trials would most likely be considered unethical.
There appear to be no comparable situations of the obvious necessity for and benefit from the interventions of
“alternative” medicine. Consequently, it would appear
that “compelling evidence” may occasionally be obtained from uncontrolled case series in science-based
medicine, but probably not in “alternative” medicine.
Evaluations of published studies suggest that Dr. White’s
and the OTA’s figures substantially underestimate the
extent to which clinical decisions are or could be made
on the basis of evidence from randomized trials only. Evaluations of those same studies suggest that Dr. Eddy’s pronouncements wildly underestimate the extent to which
standard medical practice is based on any evidence. Contrary to the claims, evidence-based practice appears to be
prevalent, and it appears to be widely distributed geographically. Evidence for evidence-based practice includes those listed below.
• 96.7% of anesthetic interventions (32% by RCT,
UK)13
• approximately 77% of dermatologic out-patient
therapy (38% by RCT, Denmark)14
• 64.8% of “major therapeutic interventions” in an
internal medicine clinic (57% by RCT, Canada)15
• 95% of surgical interventions in one practice
(24% by RCT, UK)16
• 77% of pediatric surgical interventions (11% by
RCT, UK)17
• 65% of psychiatric interventions (65% by RCT,
UK)18
• 81% of interventions in general practice (25.5%
by RCT, UK)19
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• 82% of general medical interventions (53% by
RCT, UK)20
• 55% of general practice interventions (38% by
RCT, Spain)21
• 78% of laparoscopic procedures (50% by RCT,
France)22
• 45% of primary hematology-oncology interventions (24% by RCT, US)23
• 84% of internal medicine interventions (50% by
RCT, Sweden)24
• 97% of pediatric surgical interventions (26% by
RCT, UK)11
• 70% of primary therapeutic decisions in a clinical
hematology practice (22% by RCT, UK)25
• 72.5% of interventions in a community pediatric
practice (39.9% by RCT, UK)26

Thus, published results show an average of 37.02% of interventions are supported by RCT (median = 38%).
They show an average of 76% of interventions are supported by some form of compelling evidence (median =
78%). There appear to be some areas of medical practice
where interventions are less frequently based on level I
evidence than others. Published surveys of ENT
surgery,27 burn therapy,28 retinal breaks and lattice degeneration,29 and pediatric surgery30 have concluded
that there is not a strong foundation of evidence obtained from RCTs on which to base practice in these
areas. However, in the studies of burn therapy and pediatric surgery, it was noted that the number of RCTs has
grown dramatically in the past decade. This suggests that
those practicing in these fields are aware of the need to
generate unbiased data in support of clinical practice
and that they support the effort to develop effective
practice guidelines. Calls for the evidence-based practice
of “complementary” medicine have also been issued,31
and established scientific methodologies have been
deemed “quite satisfactory” for addressing the majority of
study questions related to “alternative” medicine by the
United States Office of Alternative Medicine.32

DOES EVIDENCE-BASED PRACTICE
BENEFIT PATIENTS?
Basing medical practice on the best available scientific
evidence does have its critics. Some, for instance, assert
that this philosophy of practice has major limitations
when considering the care of individual patients. Others
have argued that “science” and “objectivity” are themselves merely arbitrary “social constructs,” and therefore

anecdote, testimony, and clinical (personal) experience
should be afforded equal weight to ostensibly more objective scientific lines of evidence. Still other critics of
EBM note that the data available under its framework
may not apply to many treatments offered to patients in
clinical practice or to subgroups of various diseases, nor
may it be applicable to various types of prophylactic interventions, diagnostic decisions, or psychosocial factors.33 Notwithstanding such criticisms or claims regarding the prevalence of evidence-based medical
practice, health professionals must address the essential
question: “Does providing evidence-based care improve
outcomes for patients?” Unfortunately, no pertinent data
is currently available from randomized controlled trials,
most likely because no investigative team or research
granting agency has yet overcome the problems of
sample size, contamination, blinding, and long-term
follow-up that such trials would entail. Moreover, such
trials pose serious ethical questions and concerns: For instance, would it be ethical to withhold evidence-based
treatment from the control arm? On the other hand,
“outcomes research” has documented that patients who
receive evidence-based therapies often have better outcomes than those who don’t. For example, myocardial
infarction survivors prescribed aspirin34 or betablockers35 have lower mortality rates than those who
aren’t prescribed those drugs. Where clinicians use more
warfarin and stroke unit referrals, stroke mortality declines by >20%.36 For a negative example, patients undergoing carotid surgery, despite failing to meet evidence-based operative criteria, when compared with
operated patients who meet those criteria are more than
3 times as likely to suffer major stroke or death in the
next month.37

CONCLUSION
Dr. White has stated that the “10 to 20%” figure was
used heuristically to stimulate the search for more accurate information. To some extent, he has succeeded in
attaining that goal. However, Dr. White also notes that
he had no control over the fact that the OTA used his
“arm-chair estimate” in its final report, and that neither
he nor the OTA can be blamed for the abuse of the
statement. Clearly the intent of the OTA report was to
strengthen the scientific basis for medical care, not to
promote an “open door policy” for unproven alternative
and complementary therapies.38 In 1995, Dr. White
stated that he suspected the proportion of interventions
based on evidence was higher than 20%.3 Even if Dr.
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Eddy’s estimates were accurate with regard to the 2 conditions he studied a decade ago, they appear to be clearly
inapplicable to many conditions and therapeutic interventions that have been evaluated more recently. Whatever the merits or faults of evidence-based medicine, a
growing body of evidence demonstrates that the practice
is widespread and becoming more so. More importantly,
there is emerging evidence that, when EBM is practiced,
patients benefit. Clearly, demanding rigorous evidence
in evaluating the effectiveness of medical interventions
is a good thing. One may quibble with bits of evidence
provided in individual studies: For example, the figures
cited above are lower when only the results of RCTs are
considered as “evidence,” although they are still higher
than the “10 to 20%” figure. In any case, while the evidence for evidence-based medicine may be held, for
good reason, to exclude anecdotal and subjective personal experience, it is not restricted to randomized trials
and meta-analyses. Rather, it involves tracking down
the best objective evidence in order to answer clinically
relevant questions.39 Claims that conventional medicine is not widely based on evidence should be rejected,
as should logically fallacious arguments based on such
claims. The evidence fails to support them.
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IN BRIEF
Prince of Wales Calls for More Research into Homeopathic Treatments
LONDON—In December 2000, Great Britain’s Prince
Charles called for a national program of complementary
and alternative medicine research, saying that if the effectiveness of such treatments can be proven, they
should be made available in the country’s national
health service.
“A potentially powerful resource is at our fingertips,
but its benefits will be limited and often those who can
least afford to pay for complementary medicine are the
ones who would most benefit, unless somewhere,
somehow, the purses are open and funds dedicated to its
systematic study,” he wrote in London’s Times news
paper. He went on to offer the services of his Foundation
for Integrated Medicine to assist with research into alternative therapies.
Britain’s national health service currently spends 8%
of its budget on research into alternative and complementary medicine. Prince Charles, who has had herbal
treatments, aromatherapy, and osteopathy in the past,
described the amount of research funding as “pitiful”
and argued that the increasing popularity of alternative
therapies justifies spending more money on research.
“It makes good sense to evaluate complementary
and alternative therapies. For one thing, since an estimated £1.6bn [about $2.3 billion US] is spent each year

on them, then we want value for our money,” wrote the
prince. “The very popularity of the nonconventional approaches suggests that people are either dissatisfied with
their orthodox treatment, or they find genuine relief in
such therapies.”
If advantages were to be found, the benefits should
not be limited to those who could afford to pay for them,
the prince said, calling for proven alternative treatments
to be made widely available through Britain’s national
health system.
A spokesperson for the Department of Health told
the Times the department welcomed the prince’s views,
and said that there is a role for complementary and alternative medicine within the national health system,
and that the system provides many such treatments, but
that their use is left to the discretion of individual practitioners.
Leading medical figures criticized the prince’s action, pointing out the scarce proof of the effectiveness of
homeopathy.
“I think he is completely wrong,” Patrick Bateson,
professor of ethology at King’s College, Cambridge, told
the Times. “Prince Charles asserts things in the face of a
complete lack of evidence.”

