
Research into complementary and alternative medicine:
problems and potential
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The growing use of unsubstantiated complementary
and alternative medicine therapies by people in the
United States1 along with its increasing coverage by
third party payers2 encouraged Congress to create the
National Center for Complementary and Alternative
Medicine (NCCAM) at the National Institutes of
Health. The centre’s mission is “to explore comple-
mentary and alternative healing practices in the
context of rigorous science; to educate and training
CAM researchers; and to disseminate authoritative
information to the public and professionals.”3 To com-
plete this mission, NCCAM supports publicly relevant
and scientifically rigorous research to identify those
complementary and alternative medicine practices
that are safe and effective.

The centre’s resources, although generous
($68.3m (£46m) for fiscal year 2000), are not sufficient
to study all complementary and alternative medicine
practices. NCCAM therefore developed criteria to
help prioritise the many possible research opportuni-
ties (box). As part of the evaluation process, NCCAM
seeks advice from its national advisory council,
complementary and alternative medicine and conven-
tional clinicians, members of the scientific research
community, the public, sister federal agencies, and
other stakeholders.

Allocation of resources
Staff at the centre are often asked why limited
resources are being spent on research that is perceived
as replicating previously published work, especially
when other western countries have already integrated
some of these practices into standard care. Unfortu-
nately, many of the studies have been small, their
results variable or inconsistent, and their research
designs inadequate. Systematic reviews have found that
many clinical trials testing complementary or alterna-
tive medicine have major flaws, such as insufficient sta-
tistical power, poor controls, inconsistency of treatment
or product, and lack of comparisons with other
treatments, with placebo, or with both. These reviews
typically conclude that larger, well designed studies are
necessary before making authoritative recommenda-
tions. Specific examples of such reviews include the use
of Hypericum perforatum (St John’s wort) to treat depres-
sion4; Ginkgo biloba to delay cognitive decline in
patients with Alzheimer’s disease5; Serenoa repens (saw
palmetto) to relieve symptoms associated with benign
prostatic hyperplasia6; and glucosamine and chondroi-
tin sulphate to treat osteoarthritis.7 NCCAM is
currently supporting randomised controlled trials for
these four dietary supplements that have been
designed with the scientific rigour demanded by expe-
rienced scientists and the American public.

One reason for investing so much in research into
dietary supplements is that their use is growing rapidly
in the United States. Although consultations with com-

plementary and alternative medicine practitioners
(acupuncturists, chiropractors, naturopathic physi-
cians, etc) remained stable on a percentage basis from
19938 to 1998,1 use of dietary supplements greatly
increased. Billions of dollars are spent on dietary sup-
plements in the United States every year. The Dietary
Supplement Health and Education Act, which was
passed in 1994, made it easier to obtain these natural
products. The act also loosened the federal control
over dietary supplements, with the result that most
commercially available products are not well character-
ised or standardised. Another issue is that the optimal
dose, schedule, and route of administration of most
dietary supplements have not been determined
systematically; nor are the frequency and extent of
drug reactions and interactions known. NCCAM
therefore believes that most dietary supplements are
not yet ready for large, expensive trials despite their
wide use by patients. At a minimum, preclinical studies,
pharmacokinetics testing, and developmental phase I
and II trials are necessary before these products can be
launched into definitive clinical trials. NCCAM is
vigorously encouraging research in these areas
through a series of focused initiatives.9

Problems with research design
Although many people in the United States self medi-
cate with dietary supplements, many others seek care
from practitioners of traditional systems of medicine,
including Ayurveda (from India), Kampo (from Japan),
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Many early clinical trials investigating
complementary and alternative medicine have
had serious flaws

Clinical investigations of complementary and
alternative medicine are made difficult by factors
such as use of complex, individualised treatments
and lack of standardisation of herbal medicines

Other problems include difficulties in accruing,
randomising, and retaining patients and in
identifying appropriate placebo interventions

Despite these complexities, rigorously designed
clinical trials are possible, including pragmatic
studies of complete complementary and
alternative medicine systems

Strong commitment is required from the research
community to provide information about
complementary and alternative medicines to the
public and health professionals
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traditional Chinese medicine, Native American medi-
cine, and more recently developed systems such as
naturopathy and chiropractic.1 10–12 Despite the diverse
cultures, geographical locations, and beliefs from
which these systems developed, they share several
common characteristics such as the use of complex
interventions often including botanical medications;
individualised diagnosis and treatment of patients; an
emphasis on maximising the body’s inherent healing
ability; and treatment of the “whole” patient by
addressing their physical, mental, and spiritual
attributes rather than focusing on a specific pathogenic
process as emphasised in western biomedicine.

Despite this emphasis on multimodality treatment
regimens, most research investigating traditional
systems of medicine have examined only one, or
perhaps two, interventions taken from a whole
treatment system. For instance, there are hundreds of
small studies examining the efficacy of acupuncture
needling alone for treating asthma, pain, hypertension,
or nausea. Yet in real practice, acupuncture needling
would be just one of an arsenal of interventions used
by a licensed acupuncturist including botanical
potions, cupping, dietary changes, exercise therapy
(such as Tai Chi or Qi Gong), moxibustion, and
Chinese massage. Similarly interventions such as yoga,
a single botanical medication, or meditation are just
single components of complex systems of medicine. So
investigators are faced with either designing a trial of a
single intervention that does not accurately reflect true
clinical practice or undertaking a multifaceted
intervention trial that is complicated to design and
implement.

Research design is further confounded by the wide
variation in how many forms of complementary and
alternative medicine are practised. For instance, there
are multiple approaches of chiropractic medicine and
acupuncture practised in the United States. Within
these approaches the treatment may vary for
individual patients presenting with the same conven-
tional diagnosis because practitioners often focus on
the symptoms of the disease rather than a primary
pathology. Furthermore, the number and length of
treatments and the specific treatment used may vary
both between individuals and for an individual during
the course of treatment. For example, when designing
a randomised controlled trial for acupuncture, the
investigator is faced with choices concerning the selec-
tion of points, the depth of needle insertion, and the
frequency and scheduling of treatment. Unless these
choices are made in an evidence based fashion, the
trial will be compromised.

Difficulties in accruing, randomising, and retaining
patients are other potential areas of concern. Some
issues common to all clinical trials, such as the use of
broad exclusion criteria and inadequate outreach to
underserved populations, can limit patient participa-
tion and reduce generalisability. We also know that
patients with a strong preference for a particular treat-
ment will refuse randomisation.13–15 Moreover, should
patients accept randomisation, the easy access of
dietary supplements and other complementary inter-
ventions in the open market greatly increases the likeli-
hood of “cheating” by the control group. This problem
has also been found in trials of dietary and behavioural
interventions used in conventional medicine.16

Finding appropriate placebos or shams for
treatments such as acupuncture, chiropractic, massage
therapy, or complex herbal mixtures is challenging.
Complementary and alternative treatments typically
involve extended and intensive interactions between
the patient and the practitioner, which greatly increase
the possibility of a placebo effect.17 18 Double blinding
of the interventions may not be possible because the
experienced practitioner will know which treatment is
sham and which the intervention. The practitioner, in
turn, may consciously or unconsciously convey this
information to the patient. The variability of practice
also affects the choice of a placebo.19 For instance,
superficial insertion of acupuncture needles at valid
acupuncture points has been used as a control in many
acupuncture trials.20 21 Yet, the Japanese school of acu-
puncture advocates that such superficial needling is
effective, and some research supports this view.22

Approaches to good design
Given the complex nature of diagnosis and treatment
in traditional systems of medicine, how should we
design clinical trials? Approaches vary from that of the
typical pharmaceutical drug trial, in which strict, stand-
ardised diagnostic criteria are used with a defined and
standardised treatment, to the other extreme, in which
investigations of a whole system are undertaken in its
proper context so that both the diagnosis and
treatment may be highly individualised.

In studies of a system of traditional medicine to
treat a specific disease the investigators consider the
system as a whole, instead of a single core modality.

Criteria for prioritising research opportunities
• Quantity and quality of available preliminary data to
help determine the most appropriate type of research
(basic versus clinical research; phase I or II clinical trial
versus phase III trial)
• Extent of use by the US public (greatest weight given
to interventions in wide use)
• Public health importance of disease being treated
(greatest weight to diseases associated with highest
mortality or morbidity or for which conventional
medicine has not proved optimal)
• Feasibility of conducting the research
• Cost of research
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These full spectrum studies can be done without
identifying the underlying mechanism of action for
each intervention, provided there is a clear, clinically
relevant end point. For example, NCCAM is currently
supporting a phase II randomised trial comparing
three approaches to treating women with temporo-
mandibular disorder: naturopathic medicine, tra-
ditional Chinese medicine, and usual conventional
care. Patients randomised to receive either naturo-
pathic or Chinese medicine are diagnosed and treated
in the traditional manner. The end points for the study
include validated measures of temporomandibular dis-
ease as well as reassessment of the naturopathic or
Chinese medicine diagnosis, with all variables being
analysed on an intention to treat basis.

A second approach is to study a specific modality
adapted from a traditional system of medicine for
treating a specific disease. NCCAM currently supports
several such trials, including a double blind ran-
domised controlled trial of acupuncture using tra-
ditional Chinese medicine needling points specific for
depression. The treatment is compared with acupunc-
ture at points that are used to treat other conditions
and a waiting list control. The acupuncture treatments
are individualised and based on the Chinese medicine
diagnosis. Blinding is maintained by having different
practitioners diagnose, treat, and evaluate the patients.
Monthly assessment by the diagnosing acupuncturist
allows for modifications of the treatment plan as
needed. The outcome measures include both standard
measures of depression (such as the Hamilton rating
scale for depression) and reassessment of the Chinese
medicine diagnosis, with all analysis done on an inten-
tion to treat basis.

A third approach is a trial of a single intervention,
such as a herbal medicine to treat a conventionally
diagnosed disease. This is the most common approach
currently used to investigate complementary and alter-
native medicine, and ongoing trials are studying
hypericum for depression; acupuncture for sympto-
matic relief of osteoarthritis; G biloba for preventing
dementia; shark cartilage as an adjunctive therapy for
non-small cell lung cancer; and glucosamine and
chondroitin for osteoarthritis.

All of the above examples are randomised control-
led trials. They show that despite increases in complex-
ity and possibly cost, it is possible to design high quality
trials investigating complementary and alternative
medicine. However, the trials require much more
preparation than trials of conventional medicine and
individual trial components (blinding, placebo, consist-
ency of intervention even if individualised, etc) often
need extensive piloting before the trial.

Although randomised controlled trials are the
accepted standard of clinical research, NCCAM values
other types of high quality research, including careful
observational studies. For many complementary and
alternative therapies, there is no reliable information
concerning the types of practices used for particular
diseases or conditions; the numbers and types of
patients who use them; how the practices are delivered
(including dose used); how well patients respond to
treatment; and relevant side effects. These issues can be
investigated in observational studies. In addition,
observational studies afford pragmatic ways of answer-
ing some types of questions, such as the evaluation of

rare adverse events, as well as being a viable research
option when randomisation of patients might be con-
sidered unethical or unacceptable.

The conduct of high quality research on
complementary and alternative medicine requires a
commitment by the research community, as well as
sustained financial support from governments and
industry. This commitment is essential if the public
and healthcare providers are to have sufficient
information on safety and efficacy to make informed
decisions concerning use of complementary and
alternative medicine. We envision that compelling
data will facilitate meaningful interactions between
conventional and complementary practitioners and
ultimately lead to the development of interdisciplinary
partnerships that incorporate validated complemen-
tary practices into patient care.
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Lessons on integration from the developing world’s
experience
Gerard Bodeker

It is now recognised that about half the population of
industrialised countries regularly use complementary
medicine. Higher education, higher income, and poor
health are predictors of its use.1 This growth in
consumer demand and availability of services for com-
plementary medicine has outpaced the development
of policy by governments and health professions.

As Western governments grapple with policy issues
entailed in integrating complementary medicine into
national health services, many developing countries
have long since addressed these issues. Their
experience constitutes a valuable, although largely
unexplored, pool of policy data.

Traditional medicine
Almost 20 years ago the World Health Organization
estimated that “In many countries, 80% or more of the
population living in rural areas are cared for by
traditional practitioners and birth attendants.”2

The WHO has since backed away from the 80%
estimate, settling for the safer position that most of the
population of most developing countries regularly use
traditional medicine. Whereas most people use
traditional medicine in developing countries, only a
minority have regular access to reliable modern medi-
cal services. Hence the formalisation of the traditional
sector has implications for equity, coverage of primary
health care, and financing.

Key policy issues in integration have been outlined
by Commonwealth health ministers.3 Ministers estab-
lished the Commonwealth Working Group on
Traditional and Complementary Health Systems to
promote and integrate traditional health systems and
complementary medicine into national health care,
giving consideration to several areas (box). Although it
is not within the scope of this article to address all of
these areas, several can be addressed by considering
consumer trends, response from governments, and
cost issues.

Consumers
Medical pluralism—the use of multiple forms of health
care—is widespread. Consumers practise integrated
health care irrespective of whether integration is
officially present. In Taiwan, 60% of the public use

multiple healing systems, including modern Western
medicine, Chinese medicine, and religious healing.4 A
survey in two village health clinics in China’s Zheijang
province showed that children with upper respiratory
tract infections were being prescribed an average of
four separate drugs, always a combination of Western
and Chinese medicine.5 The challenge of integrated
health care is to generate evidence on which illnesses
are best treated through which approach. The Zheijang
study found that simultaneous use of both types of
treatment was so commonplace that their individual
contributions were difficult to assess.

Integration
Asia has seen the most progress in incorporating its
traditional health systems into national policy. Most of

Summary points

Integration works best when based on self
regulation in relation to standards of practice and
training

This needs to be matched by a central or regional
system for drug control and evaluation and
maintenance of good manufacturing practice; this
system should also generate and support a
comprehensive programme of research

When conventional medicine dominates
complementary medicine, loss of essential
features of complementary medicine can occur,
and professional conflicts can arise

Policy should aim to keep fees for complementary
medicine affordable and within reach of all levels
of society

Major sectoral investment is a prerequisite for the
development of effective services for
complementary medicine; underinvestment risks
perpetuating poor standards of practice, services,
and products
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