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During the past 20 years, integrative medicine centers that promote the use of alternative therapies were established in
more than 70 medical and nursing schools. A survey of hospital websites and interviews with physicians, hospital
administrators, and staff revealed that 15 research-intensive medical schools in the United States provide alternative
therapies in their integrative medicine centers and affiliated hospitals (1). The treatments are claimed to provide benefits
for a broad spectrum of diseases, including heart disease, cancer, digestive disorders, pain, autism, and autoimmune
disorders. Duke Integrative Medicine offers acupuncture for treatment of 21 conditions, including rheumatoid arthritis,
stroke, and essential hypertension. Johns Hopkins offers reiki therapy in which “the practitioner seeks to transmit
Universal Life Energy to the client” (1). Hospital administrators state that they provide alternative therapies in response to
consumer interest and that, even if those services don’t generate profits, they build the hospitals’ market share (1). A
recent article addressed the challenges of medical education in the era of alternative facts and the increasing use of
social media to obtain information (2). It noted that medical educators should be “guiding our students past the barrage of
misleading signals.” Unfortunately, some of those misleading signals about the safety and efficacy of alternative therapies
are coming from medical educators in integrative medicine centers. Alternative/integrative medicine There is no generally
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During the past 20 years, integrative 
medicine centers that promote the use of 
alternative therapies were established in 
more than 70 medical and nursing schools. 
A survey of hospital websites and inter-
views with physicians, hospital administra-
tors, and staff revealed that 15 research-in-
tensive medical schools in the United 
States provide alternative therapies in their 
integrative medicine centers and affiliated 
hospitals (1). The treatments are claimed 
to provide benefits for a broad spectrum 
of diseases, including heart disease, can-
cer, digestive disorders, pain, autism, and 
autoimmune disorders. Duke Integrative 
Medicine offers acupuncture for treatment 
of 21 conditions, including rheumatoid 
arthritis, stroke, and essential hyperten-
sion. Johns Hopkins offers reiki therapy in 
which “the practitioner seeks to transmit 
Universal Life Energy to the client” (1). 
Hospital administrators state that they pro-
vide alternative therapies in response to 
consumer interest and that, even if those 
services don’t generate profits, they build 
the hospitals’ market share (1).

A recent article addressed the chal-
lenges of medical education in the era of 
alternative facts and the increasing use of 
social media to obtain information (2). It 
noted that medical educators should be 
“guiding our students past the barrage of 
misleading signals.” Unfortunately, some 
of those misleading signals about the safe-
ty and efficacy of alternative therapies are 
coming from medical educators in integra-
tive medicine centers.

Alternative/integrative 
medicine
There is no generally accepted definition 
of alternative therapies. The National 
Center for Complementary and Integra-
tive Health (NCCIH), a unit of the NIH, 

defines them as “health care approaches 
developed outside of mainstream West-
ern or conventional medicine” (3). That 
descriptive definition lacks a conceptual 
basis and is uninformative concerning 
the basic difference between alternative 
and conventional therapies. The defining 
characteristic of alternative therapies is 
that their health claims do not meet evi-
dence-based standards, and many, such 
as naturopathy, homeopathy, and ener-
gy healing, are scientifically implausible. 
Moreover, integrative centers further con-
fuse consumers by laying claim to thera-
pies that are supported by sound evidence, 
such as exercise and mindfulness.

What is the rationale for alternative/
integrative medicine? Its advocates claim 
that evidence-based medicine is incapa-
ble of providing care for the whole person 
because advances in medical science have 
led to an algorithmic, impersonal model of 
medical practice (4). They also state that 
biomedicine overlooks the importance of 
a healthy lifestyle, preventive medicine, 
and mind-body interactions. The mission 
of integrative medicine is to compensate 
for these deficiencies by introducing safe, 
evidence-based alternative therapies into 
medical education and training.

It is remarkable that this misrepresen-
tation of medical education and practice 
is a declaration that is not supported by 
any substantiating data, such as analy-
ses of medical school curricula. Rather 
than being “algorithmic,” evidence-based 
medicine integrates the best research 
evidence available, the experience of the 
physician, and the wishes of the patient in 
making decisions about treatment. It is a 
flexible and powerful approach to making 
clinical decisions (5). In a 2007 poll con-
ducted by the British Medical Journal, evi-
dence-based medicine was included in the 

15 most important advances in medicine 
since 1840. The biopsychosocial model 
of medical training and the importance 
of a healthy lifestyle in preventing disease 
have been tenets of medical education for 
decades (6). Evaluation of the humanistic 
attributes of students, residents, and fac-
ulty has long been required by medical 
schools and by accrediting agencies and 
medical boards (7).

Efficacy and safety of 
alternative therapies
According to a National Health Statistics 
Survey, the most popular alternative ther-
apies are chiropractic, acupuncture, and 
herbal remedies, which are misleadingly 
labeled dietary supplements. In 1994, US 
Congress enacted the Dietary Supple-
ment and Health Education Act (DSHEA). 
Without any scientific basis, DSHEA arbi-
trarily classified herbal remedies and oth-
er medicinal products as dietary supple-
ments, a category that previously included 
only vitamins and minerals. Plant extracts 
are used worldwide as medicines and not 
for their nutritional value. DSHEA pre-
vents the FDA from effectively regulating 
dietary supplements and leads consum-
ers to mistakenly believe that herbals are 
safe, like multivitamins. The consequence 
was a rapid increase in sales of herbal and 
other medicinal nonvitamin, nonmineral 
“supplements.”

Claims for efficacy of alternative ther-
apies are based primarily on clinical trials 
funded by commercial sources and profes-
sional organizations of alternative practi-
tioners. Reviews of those trials concluded 
that they are uninterpretable because of 
their positive bias and poor quality (8, 9). 
An analysis of trials of glucosamine treat-
ment of osteoarthritis revealed that all pos-
itive trials were funded by manufacturers, 
but no efficacy was noted in studies fund-
ed by independent, noncommercial sourc-
es. Likewise, rigorous trials supported by 
NIH and other noncommercial sources 
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dents and graduate physicians in training. 
Although supportive of patients’ desire to 
play a meaningful role in managing their 
health care, physicians should adhere to 
standards of professionalism. The tenets 
of medical professionalism include a 
commitment to maintaining medical 
knowledge, a duty to uphold scientific 
standards, and a contract with society to 
provide expert advice on matters of health 
(21). Offering therapies that are not sup-
ported by evidence-based standards is a 
failure to adhere to professional tenets. It 
deceives patients and prevents them from 
making informed decisions about treat-
ment options. Academic medical centers 
should be a source of sound advice for 
the public, instead of promoting unproven 
health practices.

Science is under unprecedented attack, 
at present. Biomedical scientists should 
speak up to support evidence-based health 
care. They should remind the public and 
members of US Congress that the remark-
able advances in health care during the last 
70 years were made possible by scientific 
research. Integrative medicine centers per-
sist because of a lack of oversight by medi-
cal school faculty and administrators. Pro-
fessional societies and individual scientists 
should urge medical schools to review the 
educational material in integrative med-
icine curricula and to establish ongoing 
oversight. Advocates for integrative med-
icine could argue that academic freedom 
gives them the right to express their beliefs. 
However, as educators and role models for 
learners, their primary responsibility is to 
uphold professional standards of integrity 
and science-based practice.
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tional grants to health profession schools 
to integrate evidence-based complemen-
tary and alternative therapies into their 
curricula. A review of the integrative 
curricula revealed that they were outdat-
ed, were biased, and failed to meet evi-
dence-based standards (18).

Academic integrative medicine cen-
ters have also received millions of dollars 
from private foundations whose donors 
believe in alternative therapies. The Osher 
Centers for Integrative Medicine provide 
funds to a number of centers, including 
those at UCSF, Harvard Medical School, 
Brigham and Women’s Hospital, and Van-
derbilt University School of Medicine. The 
University of California at Irvine received 
a gift of $200 million from the Henry and 
Susan Samueli Foundation for a new build-
ing to house the Samueli College of Health 
Sciences (19). The College will emphasize 
integrative medicine throughout the cur-
riculum. A portion of the gift will endow 
up to 15 chairs for faculty with “expertise 
in integrative health” (19). The Sidney 
Kimmel College of Medicine of Thomas 
Jefferson University recently created a 
new academic Department of Integrative 
Medicine and Nutritional Sciences (20). 
The initiative is supported by a $20 million 
grant from the Marcus Foundation. The 
curriculum of the department will include 
“novel mechanisms of healing and emerg-
ing therapies.” The role of philanthropy 
in creating new and expanded integrative 
medicine programs in medical schools 
raises concerns about the distortion of 
medical education.

Promotion of alternative therapies 
has also had economic consequences. 
Out-of-pocket expenditures in the United 
States for alternative products and ser-
vices in 2012 were $30.2 billion, which 
was approximately 24% of out-of-pocket 
expenditures for prescription drugs. Sales 
of nonvitamin, nonmineral supplements 
— mostly herbal remedies — were $12 bil-
lion in 2012, approximately 39.7% of all 
expenditures for complementary health 
approaches.

Conclusions
Integrative medicine centers undermine 
evidence-based medical practice and 
education. They promote unsound and 
potentially hazardous therapies and pro-
vide flawed curricula to health care stu-

have failed to substantiate specific efficacy 
beyond a placebo effect for popular herbal 
supplements (10, 11), chiropractic manip-
ulation for back pain (12), or acupuncture 
for knee osteoarthritis or back pain (13). 
Recent analyses of “all-natural” herb-
als revealed their lack of quality control 
and frequent adulteration by prescription 
drugs or analogs of hormones and stim-
ulants (10, 11). In summary, expenditure 
of approximately $2.2 billion by National 
Center for Complementary and Alterna-
tive Medicine (NCCAM)/NCCIH during 
fiscal years 1999–2017 for clinical trials 
produced no sound, consistent evidence 
for the efficacy of any alternative thera-
pies. However, the grants lent academic 
credibility to integrative medicine.

Data about the frequency of adverse 
events caused by herbal “dietary sup-
plements” are limited because DSHEA 
did not initially require manufacturers to 
report problems to the FDA. Based on data 
from Poison Control Centers, the FDA has 
estimated an annual incidence of 50,000 
adverse events, many of which are serious 
(14). During 2004–2013, 23,005 visits to 
emergency departments were attributed 
to adverse events related to dietary sup-
plements (15). Herbal or complementary 
nutritional products accounted for 65.9% 
of the events. A prospective study of hos-
pital admissions for drug-induced acute 
hepatic inflammation found that 20% of 
cases were caused by dietary supplements 
(16). Other concerns are that herbal reme-
dies may alter the activity of conventional 
medications and that alternative thera-
pists without medical training may over-
look a serious, treatable condition.

In theory, alternative treatments are 
used only to complement conventional 
treatment or by patients whose conditions 
have not responded to conventional thera-
py. However, some people choose alterna-
tive therapies as initial treatments, based on 
misleading claims for the safety and effica-
cy of “natural healing.” Patients with four 
common cancers who chose alternative 
treatments as their sole initial therapy had a 
greater risk of death than matched controls 
who had conventional therapy (17).

Education
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ing evidence-based medical education. 
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