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FORUM: REVITALIZATION OF ACADEMIC MEDICINE

“Complementary and Alternative” Medicine – A Measure of Crisis in Academic
Medicine

Matko Marušiæ

Croatian Medical Journal, Zagreb University School of Medicine, Zagreb, Croatia

Academic medicine integrates three of the most honorable human activities: treating the ill, teaching, and research.
The quality that all three share is persistent quest for truth. However, there is reluctance of academic medicine today to
openly defend scientific truth by challenging the arguments and the very existence of “complementary and alternative
medicine” (CAM). There is no sound proof of CAM effectiveness, no hypotheses on the mechanisms of their action, nor
scientific reports testing them. The fact that patients are charged for these “healing” activities makes CAM a plain fraud.
With these facts in mind, the name “complementary and alternative medicine” is undeserved and misleading. CAM
advocates maintain that CAM should be recognized precisely because it is widely practiced and very promising, that it
has a special holistic/human approach, and works at least as a placebo in situations where medicine can do nothing
more. As it seems that the public interest in paramedicine will only grow stronger before it grows weaker, scientists
must raise their voice and question the truthfulness of CAM more openly. N of 1 randomized controlled trials (RCTs)
should be used to test effectiveness of CAM, just as they are used to test any other treatment. Irrespectively of the noble
principles of human rights and political correctness, academic medicine must discuss paramedicine equally openly
and on the basis of the same criteria as it discusses its own activities, results, and plans.
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Whoever having undertaken to speak or write on
Medicine, have first laid down for themselves some
hypothesis to their argument, such as hot, or cold, or
moist, or dry, or whatever else they choose (thus re-
ducing their subject within a narrow compass, and
supposing only one or two original causes of diseases
or of death among mankind), are all clearly mistaken
in much that they say; and this is the more reprehensi-
ble as relating to an art which all men avail them-
selves of on the most important occasions, and the
good operators and practitioners in which they hold
in especial honor. For there are practitioners, some
bad and some far otherwise, which, if there had been
no such thing as Medicine, and if nothing had been
investigated or found out in it, would not have been
the case, but all would have been equally unskilled
and ignorant of it, and everything concerning the sick
would have been directed by chance.

On Ancient Medicine
By Hippocrates,

Written 400 BCE
Translated by Francis Adams (1)

Contemporary academic medicine may have its
problems (2), or may even be in a crisis (3), but we
must always keep in mind that it is one of the greatest

human achievements. It integrates three honorable
human activities: treatment of the ill, systematic
teaching, and rational research (4). Regardless of a
burden it may present to a physician (4) and even con-
tribute to the crisis of the profession (3,5), academic
medicine requires special sort of people who can re-
spond to extraordinary high demands. The qualities a
person needs to face these demands are many, from
diligence, devotion, and humanism to intelligence,
endurance, and above all – morale, in the broadest
sense of the word. Morale is indispensable in treating
patients, teaching students, and doing research.

Academic Medicine and Truth

In all three activities of academic medicine, the
required morale primarily implies the devotion to
truth, which also includes openness and sincerity. We
search for truth in diagnosing a disease and treating
patients, in knowledge and attitudes we transfer to
students, and in research data acquisition, analysis,
and interpretation.

Scientists are aware that scientific truth is imper-
fect – it is human (6). But they continue to reveal it,
through great efforts and many obstacles and mis-
takes, aware that the truth is never final. That is why
scientific conclusions are only tentative. That is why
they always must be testable. A common denomina-
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tor to all scientific conclusions is the statistically cal-
culated probability that the observed (difference)
could have been a product of chance. Scientific truth
is reached by the consensus of competent experts (7).

Two facts stand firmly in face of all imperfections
of scientific work. The first one is that science has pro-
foundly changed our everyday life, from food produc-
tion to extension of human life. The second one is that
at any given moment scientists know the difference
between right and wrong, between what can and
what cannot be done. Evidence-based medicine con-
cept (8) is the consequence of this medical certainty
and a product of permanent advancement of medi-
cine according to the rules of science.

Academic Medicine and Politics

Rightfully and decisively, scientists keep politics
and religion out of their world, as politics often over-
rides or misuses scientific proof, and religion neglects
it. However, new social concepts enter the arena of
human life every day and science, either unprepared
or afraid, seems to be reluctant to face them. Political
correctness and human rights concepts, for example,
have affected modern medicine (9) without its ade-
quate response (10). The fact that scientific truth is
changeable and reached through argument leading to
a consensus gives room for suspicion. Some people
question specific scientific paradigms as well as very
foundations of science, either by maintaining that
“science itself is insecure” or by insisting that their
“vote” be considered in consensus building (11). A
person to whom we do not dare to deny expertise
may thus, on the basis of the consensus principle,
endlessly thwart the birth of a new paradigm, or
undermine the existing one.

The concepts of political correctness and human
rights have become so sacred that they inhibit aca-
demic medicine to speak openly about and confront
alternative and complementary medicine (CAM).
Otherwise, what is it that prevents us from saying
openly that some centuries-long traditional medicine
of a great culture is clearly outdated, futile, and even
damaging? Is it possible that only a few dare to tell ea-
ger students of medicine that they should stop dwell-
ing over acupuncture (12,13) and instead deepen
their understanding of membrane potentials? Is it pos-
sible that only few have courage or honesty enough to
say openly that 99% of healthy diets are just vanity of
the rich (14)? These facts are known to every learned
medical worker, but it seems that discussing the rela-
tionship of human rights and political correctness
with science has become as unpleasant as discussing
the relation of science and religion in Middle Ages.

“Complementary and Alternative Medicine”

The activities called “complementary and alter-
native medicine” (CAM) are culturally shaped (15)
and thus very heterogeneous (16,17), which makes
them difficult to address as a single issue. Although
most of them are not accepted as official medical
treatments (18), they are widely practiced and ac-
cepted (19) among both the patients and the doctors
(20). CAM is surprisingly widespread and still prolifer-

ating (21) despite the lack of any sound proof of its ef-
fectiveness (22). Furthermore, there are no hypothe-
ses on the mechanisms of action of CAM, nor the pro-
posed mechanisms can be scientifically tested (23-25).

Unproved but practiced, unintelligent but ag-
gressive, useless but charged, CAM is waiting for aca-
demic medicine to confront it. The due encounter
should deal with the following problems concerning
the CAM.

Problem 1: Evidence

There is practically no scientific evidence for the
effectiveness of CAM (11,15,17,20,22,26,27). Given
the rising faith in it and its use (19,21), there should be
some evidence in favor of CAM. The absence of evi-
dence is surprising because its documentation would
significantly contribute to the professional success of
CAM practitioners.

Problem 2: Name

The name “Complementary and Alternative
Medicine” (21) suggests that the practice of CAM can
be complementary or an alternative to scientific med-
icine. However, it is, at best, misleading. Until the ef-
fectiveness of CAM is proven, these attributes are
undeserved.

Also, the word “conventional”, often used as a
name for scientific medicine, is not appropriate.
There is only one medicine, and thus there is no need
to call it conventional. After all, in this context, the
term “conventional” carries a slightly derogative con-
notation.

We should call “medicine” all substances and
procedures which experts recommend for treating
diseases, based on the scientific evidence reported
and published in peer-reviewed medical journals. Ev-
erything else belongs to and should be called “para-
medicine” (28). Practitioners of the so-called “Com-
plementary and Alternative Medicine” ought to docu-
ment the effects of their treatments and publish their
results before they can claim to practice medicine.

Problem 3: Fraud

Although there are no proofs of CAM’s therapeu-
tic effects, patients who seek and receive CAM treat-
ment are charged for the service. Such a transaction is
a sort of fraud, and should not be overseen either by
the science or by the law. If CAM practitioners cannot
provide proof of the effectiveness of their service,
they basically cheat patients out of their money.
Moreover, they are depriving them of faith in the best
medical treatment they could have – however unsat-
isfactory that treatment may be (20).

Problem 4: Blurring the Picture

There are at least four arguments that advocates
of paramedicine (CAM) use to discredit application of
scientific way of thinking to CAM.

1. Attraction vs rejection. The proponents of
paramedicine often complain, explicitly or implicitly,
that medicine is prejudiced to CAM (29). However,
the very essence of medicine is to be open for new
treatments: to improve human health by finding new
treatments is what has shaped medicine from its be-
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ginnings. Medicine is in favor of CAM treatments just
as much as it is in favor of any new, yet undiscovered
pharmacological, surgical, biotechnological, or any
other treatment. It would be a great achievement to
use, for example, acupuncture as a means for alleviat-
ing chronic pain, as an anesthetic tool for surgery, or
as an aid in quitting smoking (11). It is not true that
medicine rejects new or old treatments out of hand,
regardless of how peculiar or intellectually awkward
they may seem. What medicine requires is the proof
of their effectiveness (27). The strict ways of proving
have been well known for centuries and are followed
by thousands of scientists every day.

2. Physician vs patient. Patients have the right to
choose any kind of treatment they want. However,
the mere attraction of patients to paramedicine is nei-
ther a proof of its effectiveness, nor the reason for its
application. Physicians are in a different position:
they are required to administer only the therapies that
have been proven effective. Expertise in effective
treatment is, after all, the most important measure of
physician’s competence. In the times of evidence-
based medicine (8), not a single physician, let alone
lay person, should treat any patient without consult-
ing sources that offer respective evidence and evi-
dence-based advice. Moreover, if the evidence gath-
ered and integrated at the global level show that some
treatment has no effect, who should dare to apply it?
(And charge for it?)

3. Potential vs real effectiveness. Somebody’s
belief that a paramedical treatment may potentially be
effective does warrant research into that treatment
(11), but does not warrant its application and certainly
not charging patients for the service.

4. Holistic/human approach vs charging. Para-
medicine often emphasizes its “holistic” or “human”
approach in the treatment of patients (25,29). Altho-
ugh it is a seemingly reasonable approach, without
proof of its effectiveness, it is nothing but naíve. After
all, charging patients for treatment that has no proven
effectiveness cannot be called – human.

Besides, it is unclear in which aspect(s) CAM is
more holistic than medicine, and what the term “ho-
listic” actually means in medical sense (29).

Problem 5: Where Are the Hypotheses?

Paramedical treatments are mostly supported by
irrational hypotheses on the causal mechanisms be-
hind their alleged effects or do not use hypothesis at
all (30). For example, the “meridians” proposed with-
in the framework of acupuncture practice (11) are ab-
sent from anatomy and physiology textbooks. Why? Is
it discrimination by the science, or lack of respective
proofs? Research cannot be done without hypothesis
(1), and hypothesis should be founded on the existing
knowledge (6,7).

There is some basic research into the causal
mechanisms behind CAM treatments, but they are far
behind the CAM’s clinical application. Also, this re-
search is mostly inadequate and poorly performed
(29), probably because well-trained investigators are
hesitant to do research without rational hypotheses.
The concept of a meridian would, for example, allow

for experiments on animals that could bring out the
causal efficacy of acupuncture (11). Still, such experi-
ments are neither performed nor cited (11).

Problem 6: Placebo Effect as Excuse

It is often claimed that CAM can be used as a pla-
cebo, especially when “conventional” medicine can-
not do much anymore (28). However, is it so? Firstly,
it is questionable at which moment medicine really
gives up. This should not be mistaken (as is often
done) for inevitability of disease, disability, and
death. Secondly, using CAM always deters patients to
some extent from medical treatments, especially
when they are unpleasant. Thirdly, although some ad-
vocate it strongly (30), placebo cannot be used as a
mode of treatment (27). It has variable effects, if any,
and affects patients’ subjective symptoms, not the
pathophysiology of disease. Fourthly, placebo use al-
ways implies lying to the patients. Although a form of
a lie that the patients may not recognize was seriously
considered by Brown (31), lying is not acceptable in
medicine. One reason is that lying would be techni-
cally impossible, especially in the era of evidence-
based medicine, where patients can find relevant in-
formation on the Internet as easily as physicians. The
other reason is Hypocratic morale (Besides, if, by
some chance, placebo proved effective and entered
the realm of accepted methods would the lie become
a routine medical method?). The third reason is in-
formed consent, the patient’s right to know what ther-
apeutic possibilities are available. Finally, the use of
placebo, which may be effective in a (relatively small)
proportion of patients with a given disease, would re-
quire that all “treated” patients be left without the real
treatment, ie, receive only placebo. To use Brown’s
example (31), if placebo was effective in 30% of pa-
tients with moderate hypertension, then all patients
(100%) would be deprived of effective drug therapy.
Thus, to let the 30% react to placebo, we would still
have 70% of patients intentionally left without treat-
ment. Not only that it would be unacceptable, but
who would dare to charge patients for placebo treat-
ment?

Problem 7: There is More from Where It
Comes From

Paramedicine goes far beyond chiropractice,
acupuncture, and holistic approaches to cancer treat-
ment by macrobiotic diets (15-17). Cases that are not
only contrary, but insulting, to common sense are nu-
merous: TV shows in which “experts” treat cancer by
waving their hands around a patient, the explanation
being that energy (“bioenergy”) emanates from the
“experts” fingers, enters the patient’s body, and alleg-
edly cures the cancer! Or live TV shows where a
healer in the studio uses a little pendulum to diagnose
the problem for the person on the telephone line on
the basis of chain movements.

Promotion of paramedicine is not only unwise,
unlearned, and unscientific, but it is deeply anti-sci-
entific and anti-intellectual, which means detrimental
for culture and health care. The Di Bella scandal in It-
aly (32), when an arbitrary cancer therapy was pro-
posed, and, under the public pressure accepted by
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the government (and proved futile), illustrates how
devastating the association of public pressure and
anti-scientific behavior can be for the culture.

Academic Medicine and Paramedicine

If the crisis of academic medicine exists (2,3), it is
not caused, enhanced, or precipitated by the prolifer-
ation of paramedicine. However, the tolerance that
academic medicine shows towards paramedicine
(12,13,19) may indicate its weakness, or crisis. Our
reluctance to speak openly against the activities that
endanger our patients and arrogantly insult our be-
liefs, including the very basic principles of our work,
indicates our insecurity, carelessness, or – defeat.

When it comes to the question of scientific truth,
democracy must yield to data and political correct-
ness to honesty; need for pluralism should not blur
the conclusions. If we believe in medicine, laws of
science, and the value, honesty, and nobility of the
world in which we work and which gives us the right
to cut open patients’ bellies, give them cytostatics,
and drill into their skulls on everyday basis, we are
obligated to tell the truth – there is no complementary
and alternative medicine.

I believe that, in a symbolical way, the relation-
ship of academic medicine to paramedicine will mark
the depth of crisis in academic medicine – either be-
cause we do not believe in our knowledge, or we
have forgotten it.

Telling the Truth
Women and men of contemporary Western civi-

lization find it difficult to accept aging, disability, and
death. With religion, which has lost most of its influ-
ence, and science, which demands more that the
most conservative religion, paramedicine is the resort
for all those who cannot face religious or scientific
messages and demands. Paramedicine will continue
to proliferate. This will automatically increase its pres-
sure upon science to incorporate it or accept it within
the world of rational thought (12,13,19). It will occur
under the cover of tolerance, multiculturality, human
and patient rights, and respect for public opinion
(19,21). Here, the scientists should defend their pain-
fully built world of objectivity and honesty. In sci-
ence, things are counted, measured, and weighted;
statistical analysis protects reasoning from gross mis-
takes; and openness is the main tool for work. In other
words, unless ready to accept scientific rules, para-
medicine should not even be given a grace of dia-
logue. With respect to paramedicine, scientists must
assume firm attitude and become more open, clear,
and honest in their relation to the public (33).

Any paramedical activity advocated without the
support of all available scientific reasoning and meth-
ods should be considered damaging and dangerous.
Any paramedical practice charged to the patients
should be considered fraud and grant adequate legal
action.

Possible Compromise
A possible way to compromise I find in the re-

cent type of clinical study design – the N of 1 random-
ized controlled trial (RCT). N of 1 study is performed

on a single patient with his or her informed consent,
with treatments applied randomly, and in a double-
blind manner (34-36). The sum of the results of all ap-
plications of a treatment is compared with the other,
and conclusion on the effectiveness of the treatment –
for the given patient – is drawn. This approach is not
only suitable for the analysis of the effectiveness of
paramedicine treatments, but could also be an ac-
ceptable form of therapeutic application of paramedi-
cal treatments. First, the patient self-empowerment
would, rightfully, be both respected and put in func-
tion (19,21). At the same time, other patients, physi-
cians, and even paramedicine practitioners would be
protected by the very patients’ right to chose the ther-
apy regardless of the scientific facts, advice or adver-
tisement, and – at one’s own risk and expense. Sec-
ond, the patient would have a direct and clear-cut in-
sight into the effectiveness of both paramedical and
medical treatments. This would bring about the de-
sired triad (21) of pluralism (mutual respect for con-
trasting systems), harmonization (CAM and conven-
tional medicine working together with no predeter-
mined outcomes or biases), and integration (selective
incorporation of elements of CAM and conventional
medicine). Placebo effect of paramedicine (CAM), ex-
istent or not, testable or not, would be applied,
sparing patients from missing to use (conventional)
therapy, and sparing physicians (CAM therapists)
from lying to patients.

Instead of a Conclusion

With great conviction, I predict that N of 1 RCTs,
if ever performed, would reveal the ineffectiveness of
CAM. Unfortunately, CAM practitioners will con-
tinue to refuse any kind of rational approach to their
practice. In turn, we, academic medicine workers,
should find strength to speak up for our patients, stu-
dents, and beliefs.

References

1 On ancient medicine. Available from: http://classics.
mit.edu/Hippocrates/ancimed.1.1.html. Accessed: No-
vember 22, 2004.

2 Gamulin S. Academic approach to academic medicine.
Croat Med J. 2004;45:245-7.

3 Tugwell P. The campaign to revitalize academic medi-
cine kicks off: we need a deep and broad international
debate to begin. Croat Med J. 2004;45:241-2.

4 Marušiæ B. Academic medicine: one job or three? Croat
Med J. 2004;45:243-4.

5 Fatoviæ-Ferenèiæ S. Free the dinosaurus into butterfly
gardens: in a serach for changing the profile of aca-
demic professional. Croat Med J. 2004;45:375-7.

6 Eccles JC. Facing reality. Berlin-Heidelberg: Springer
Verlag; 1970.

7 Mohr H. Lectures on structure and significance of sci-
ence. New York (NY): Springer Verlag; 1977.

8 Sackett DL, Rosenberg WM, Muir Gray JA, Haynes RB,
Scott Richardson W. Evidence based medicine: what it
is and what it isn’t. BMJ. 1996;312:71-2.

9 Hall P. The importance of human rights to health.
StudentBMJ. 2004;12:351.

687

Marušiæ: “Complementary and Alternative” Medicine Croat Med J 2004;45:684-688



10 Marušiæ M. Health and human rights: not so simple [let-
ter]. StudentBMJ. 2004;12:431.

11 NIH Consensus Development Panel on Acupuncture.
Acupuncture. JAMA. 1998;280:1518-24.

12 Brooks PM. Undergraduate teaching of complementary
medicine. Med J Aust. 2004;181:275.

13 Owen D, Lewith GT. Teaching integrated care: CAM fa-
miliarisation courses. Med J Aust. 2004;181:276-8.

14 Bjelakoviæ G, Nikolova D, Simonetti RG, Gluud C. An-
tioxidant supplements for prevention of gastrointestinal
cancers: a systematic review and meta-analysis. Lancet.
2004;364:1219-28.

15 Graham DM, Blaiss MS. Complementary/alternative
medicine in the treatment of asthma. Ann Allergy
Asthma Immunology. 2000;85:438-49.

16 Cassileth BR, Schraub S, Robinson E, Vickers A. Alterna-
tive medicine use worldwide. The International Union
Against Cancer survey. Cancer. 2001;91:1390-93.

17 Mills SY. Regulation in complementary and alternative
medicine. BMJ. 2001;322:158-60.

18 Fontanarosa PB, Lundberg GD. Alternative medicine
meets science. JAMA. 1998;280:1618-19.

19 Lewith GT, Bensoussan A. Complementary and alterna-
tive medicine – with a difference. Med J Aust. 2004;
180:585-6.

20 Ernst E, Siev-Ner I, Gamus D. Complementary medi-
cine – a critical review. Isr J Med Sci. 1997;33:808-15.

21 Coulter ID, Willis EM. The rise and rise of complemen-
tary and alternative medicine: a sociological perspec-
tive. Med J Aust 2004;180:587-589.

22 Linde K. Report on the systematic review of systematic
reviews of complementary therapies. Cochrane Collab-
oration Complementary Medicine Field Newsletter.
March 2000, Number 6.

23 Lowe M, Kerridge I. Alternative ethics: challenge of com-
plementary medicine. StudentBMJ. 1997;5:146-9.

24 Rosa L, Rosa E, Sarner L, Barret S. A close look at thera-
peutic touch. JAMA. 1998;279:1005-10.

25 Bambridge A. Approaching myopia holistically: a case
study and theoretical exploration. The Journal of Alterna-
tive and Complementary Medicine. 2002;8:371-7.

26 De Smet PA. Herbal remedies. N Engl J Med. 2002;347:
2046-56.

27 Miller FG, Emanuel EJ, Rosenstein DL, Straus SE. Ethical
issues concerning research in complemantary and alter-
native medicine. JAMA. 2004;291:599-604.

28 Marušiæ M. Frauds of paramedicine. Acta Facultatis
Medice Zagrabiensis. 1986;27:57-75.

29 Nahin RL, Straus SE. Research into complementary and
alternative medicine: problems and potential. BMJ.
2001;322:161-3.

30 Zhou J. Composite recipe of Chinese medicine, the nat-
ural combination of chemicals and mechanism of multi-
-target action. Chin J Integrated Trad West Med. 1998;
18:67.

31 Brown WA. The placebo effect. Sci Am. 1998;278:
68-73.

32 Cassileth BR. Alternative and complementary medi-
cine: separating the wheat from the chaff. Cancer.
1999;86:1900-2.

33 Angell M, Kassirer JP. Alternative medicine – the risks
of untested and unregulated remedies. N Engl J Med.
1998;339:839-41.

34 Guyatt GH, Keller JL, Jaeschke R, Rosenbloom D,
Adachi JD, Newhouse MT. The n-of-1 randomized con-
trolled trial: clinical usefulness. Our three-year experi-
ence. Ann Intern Med. 1990;112:293-99.

35 Backman CL, Harris SR. Case studies, single-subject re-
search, and N of 1 randomized trials: comparisons and
contrasts. Am J Phys Med Rehabil. 1999;78:170-6.

36 Hart A, Sutton CJ. N-of-1 trials and their combination:
suitable approaches for CAM research? Complement
Ther Med. 2003;11:213-4.

Correspondence:

Matko Marušiæ

Croatian Medical Journal

Zagreb University School of Medicine

Šalata 3

10000 Zagreb, Croatia

mmarusic@mef.hr

688

Marušiæ: “Complementary and Alternative” Medicine Croat Med J 2004;45:684-688


