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Acupuncture Is All Placebo and Here Is Why
Brian E. McGeeney, MD, MPH
recommending acupuncture. Safe treatment modalities are
needed to coax along clinical improvement, and that may include
acupuncture, particularly if patients desire this approach.
However, there is no role for the cruel practice of acupuncture on
children (at least below the age of understanding) or on animals.5
Disturbing numbers of physicians advocate for acupuncture with
the belief that there is an effect above placebo.
In explaining why acupuncture is just placebo, it is important to
go further than just stating reasons why. One should explain how
to deconstruct the arguments from acupuncture proponents. The
following logical traps may help to achieve both these aims.

Background.—Alternative and complementary medicines such
as acupuncture remain popular with the general public and many
clinicians. The term “integrative medicine” is often now used to
describe this type of non-science-based medicine, which has
become more of a faith-based method of practice, making it
harder to challenge. Acupuncture is commonly used to treat
headache along with just about any other symptom and
condition known to man.
Discussion.—Physicians regularly fall into many
misunderstandings when erroneously believing a real effect from
acupuncture, when there is none. A perfunctory and poorly
informed media contribute to the misinformation. Sixteen logical
traps are identified which together explain most of the false
reasoning behind the alleged effect of acupuncture.
Conclusion.—Practitioners need to do a better job of discerning
truth from information and data available on acupuncture.

DISCUSSION OF LOGICAL TRAPS
Scientific Basis for Acupuncture
The acupuncture explanatory narrative is focused on linear pathways on the body known as meridians where life energy, known
as Chi, flows.2 This is prescientific gobbledygook. There is no
scientific rationale from which meridians and Chi arise, so one
cannot attempt to refute as a true scientific hypothesis. Such
theory becomes an issue of faith, which has no place in science.
The logical trap, then, is to be at least undecided on meridians
and Chi, when it does not deserve even an agnostic position.
Unfortunately, this lack of biological plausibility is often lost in
assessing the meaning of acupuncture clinical studies.
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Despite over 3500 clinical studies on acupuncture, there is still
debate over a true effect.1,2 That factor alone should alert the reader
to the shaky ground upon which acupuncture rests. The term
acupuncture covers not just needling, but may also refer to the
application of pressure, electrical stimulation, heat, laser, and,
possibly, more variations in the future. Colquhoun and Novella
discuss why acupuncture is theatrical placebo in their 2013 article
and provide a much-needed critique.2 An earlier editorial in Pain
concludes similarly.3 There is now a wasteful and alarming trend of
subjecting many alternative medicine disciplines with no scientific
rationale to randomized controlled trials, the results of which are
of little value.4 Much federal tax money has been spent on acupuncture studies because of popularity, despite the absence of a
good scientific rationale. An uncritical and sensationalist media
only furthers the misinformation with regular specious reporting.
Practitioners should adjudicate acupuncture by the totality of
evidence, and not with isolated clinical studies.
Acupuncture works by placebo mechanisms only.2,4 What is
left to decide is whether this effect is large enough to be clinically
useful and whether there are ethical barriers for clinicians when

POPULARITY
Argument From Antiquity
Protean arguments and manuscripts on acupuncture are quick to
voice the argument from antiquity, namely that acupuncture has
been around for thousands of years. Although this is a fascinating
historical point, it does not constitute an argument for proof of
a true effect at all. Blood-letting was the most common medical
practice performed by surgeons from antiquity until the late 19th
century, when it went out of favor. Interestingly, acupuncture was
in decline for 1000 years in China, and even banned from the
Imperial Medical Academy by Emperor Dao Guang in 1822.2
We are familiar with it today because of Chairman Mao Zedong’s
revival of acupuncture from 1966 on, instigated primarily for
nationalistic reasons and to address a physician shortage.2
Personal Testimony
Individual subject experiences are useful to generate hypotheses,
always taking into account prior probabilities. The mistake is to
interpret individual responses as constituting a strong argument in favor of acupuncture. Further, the prior probability
of a true effect is negligibly low. No matter what treatment is
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administered, it is impossible in individual cases to separate
natural history and the placebo influences from any purported
medical benefit.
Argument From Popularity
There is no doubt that acupuncture has been very popular for a
number of decades and may be increasingly popular. Acupuncture is available in many academic medical centers, alongside
science-based medicine. In no way does availability constitute
evidence of effectiveness, just of popularity. Natural history and
placebo mechanisms will do the rest.
More Patient Centered
The argument that acupuncture is more “holistic” or patient
centered, and therefore inherently better and more likely to work
than traditional medicine, is false. As Colquhoun and Novella
point out, this is an insult to good physicians everywhere who are
always empathetic and patient centered.2

STUDY INTERPRETATION
Many clinicians have limited ability to scrutinize and interpret
scientific articles, a problem increasingly important in the acupuncture debate. Factors responsible for a clinical outcome
beside a true biological effect of an intervention are underappreciated. This challenge pervades science, as readers of manuscripts
are often unable to properly balance study strengths and weaknesses and recognize unwarranted assumptions and conclusions.
Unctuous complementary and alternative medicine academic
journals have also proliferated. Only properly controlled studies
can legitimately be considered as evidence. All else does not
constitute proof but may be hypothesis generating. Within the
controlled studies, there remain many potential biases and
random effects that can obfuscate truth.6 Opinion should be
drawn from the totality of evidence about acupuncture and not
selected studies.
Particularly in recent years, proponents of acupuncture have
used positive controlled studies as their main evidence of true
effect, where a necessary understanding of biases and random
effects are needed for refutation.1 Furthermore, misinterpretations of null hypothesis significance testing (NHST) tend to
favor the therapy under investigation.7 Strictly NHST cannot
prove that an effect from acupuncture is precisely zero, but can
only demonstrate non-significant results.
Underestimating the Placebo Response
A clinical outcome is the summary result of any direct true
physiological effect of an active intervention, natural history of
what would have happened without the intervention (including
regression to the mean), and the influence of expectations and
conditioning, along with biases on the part of physicians and the
subjects/patients. The term placebo response is often used to
collectively refer to effects other than the direct biologically active
mechanism. The placebo effect generally refers to the outcome
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due to the meaning of the intervention, that is, the expectations
and conditioning in a subject who is aware of the intervention,
and excludes natural history. The scope and extent of these
mechanisms is underappreciated.6 Of note, many authors do
interchangeably use the terms placebo effect and placebo
response.6 Outcome in uncontrolled and controlled but not
properly blinded studies can all be explained by these mechanisms. Linde and colleagues performed randomized controlled
trials with acupuncture in migraine and tension-type headache,
as well as other pain studies.8 Subjects with higher expectations
from acupuncture had larger clinical improvements, regardless of
their allocation to real or sham acupuncture. In 2005, Linde and
colleagues published a high-quality randomized controlled trial
with acupuncture, sham acupuncture, or no acupuncture for
prevention of migraine.9 Sham acupuncture involved needling
non-acupuncture sites. Both acupuncture groups had a robust
decline in migraine frequency and were not significantly different. The hefty improvement with acupuncture can be put down
to placebo factors. This study has been replicated.10 Acupuncture
proponents will point out that there are similar studies where real
acupuncture was better than sham, both improving notably, such
as Li and colleagues, but when differences were found, they were
minor only.11 The outcomes here are placebo also.12
Recently, Zheng and colleagues in their article “Is acupuncture
a placebo therapy?” published in Complimentary Therapies in
Medicine concluded that current research data convincingly show
that most of acupuncture’s observed clinical benefit is mediated
by placebo effects.13 They regard placebo effects as clinically
relevant, possibly due to the elaborate and invasive nature of
acupuncture.
Not Appreciating That Procedures Have a Superior
Placebo Effect
Various studies demonstrate that on average, placebo responses to
procedures are larger than placebo responses to oral medications.
Famous examples include ligation of the internal mammary
arteries for angina, and arthroscopic surgery for osteoarthritis
of the knee.14,15 Both procedures eventually had sham surgerycontrolled trials demonstrating robust improvement in both the
true intervention and sham intervention. Without the properly
controlled trials, few physicians would believe that such a beneficial effect could be the result of a placebo intervention. The
placebo response in subcutaneous sumatriptan trials for migraine
was higher than the placebo response in trials of oral medications,
and this difference was statistically significant in a meta-analysis of
22 clinical studies.16 Comparing acupuncture to non-procedure
therapies in clinical studies is not useful, as blinding is absent.
Not Appreciating the Extra Biases in Subjective Outcomes
Subjective outcomes such as headache are notoriously vulnerable
to influence, whereas harder clinical outcomes such as death or
blood test parameters are more stable.
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The Blinding Problem
Randomized placebo-controlled studies attempt to hide assignment status from subjects. If a participant can guess more likely
than not their assignment, then outcomes can and are driven in
part, at least, by patient expectations and conditioning, in addition to any biological effect of the active intervention.17 A positive controlled study of an inert intervention such as acupuncture
may purely be the result of less than perfect blinding. To address
this, investigators should be required to assess participants’ perceived assignment, and analyze based on perceived assignment
and not just allocated assignment. Concealment of assignment is
assessed in some of the better acupuncture studies. Even with
that, the practitioner administering the acupuncture may not be
blinded, depending on the sham used, and that alone can influence results. Procedures are harder to properly blind, although
there are plenty of techniques now used in acupuncture.
“P” Worship
Those unaccustomed to statistical methods tend to gravitate to
the P value as the determinant in a study, de-emphasizing the
effect measure and methods, oblivious of prior probabilities,
wrongly interpreting the P value as a measure of the strength of
the relationship, and not least wrongly interpreting the P value in
a positive study as the probability that the association is incorrect
(in order to calculate the P value the probability of the null
hypothesis is taken as 1).7,18 The seductive false certainty of
significance draws attention away from more fundamental concepts and gives a positive result more meaning than it deserves.
This point ties in with the next logical trap.
Misinterpretation of Positive Acupuncture Studies
The logical trap here is to believe that if acupuncture has no true
effect, there cannot be positive controlled studies. There are many
positive studies with acupuncture, and many negative. The more
scientifically rigorous the study, the more likely it is not to favor
acupuncture. Practitioners are trained to take the results of
studies in isolation, and the importance of prior probability is
minimized, when the best approach is to compute the known
information collectively. It is critical and vastly underappreciated
that practically all positive studies of improbable events are
false.19 The reasons are a mixture of biases and random effects,
powerfully explored in the Ioannidis paper “Why Most Published Research Findings Are False.”19
Meta-Analysis Shortcomings
Summarizing large amounts of varied clinical data is controversial
but can be helpful.20 A worthy goal of meta-analyses is to produce
a more precise and reliable result, as random effects are reduced.
Unfortunately, non-random variation or bias contained in
included studies (favoring one direction) can become statistically
significant in the summary result. Sun and Gan meta-analyzed 14
sham-controlled studies of acupuncture for chronic headache
after careful selection of the best quality studies.21 Only 3 of those
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studies were positive, but adding the results together resulted in
a positive (statistically significant) outcome. The relative risk of
1.19 (confidence interval: 1.08-1.30) is not impressive and can
be accounted for by small biases in favor of acupuncture. Vickers
performed separate meta-analyses of acupuncture for various
chronic pains including chronic headache, again with careful
inclusion of only the best quality studies.22 The results of interest
compare acupuncture with sham, which was positive in favor of
real acupuncture (acupuncture vs non-acupuncture studies are
meaningless). The effect measure used is uninterpretable to the
general reader and familiar only to statisticians; hence, one is not
able to gauge how much of an effect is demonstrated.
Surrogate Outcomes
The logical trap here is to accept the surrogate outcome as a proxy
for true acupuncture beneficial effect. Examples include functional magnetic resonance imaging (fMRI) changes, endorphin
release, or connective tissue changes in the region of acupuncture
sites among many others. A study will demonstrate that acupuncture is associated with one of these changes (true), as if this was
proof that acupuncture has a real clinical beneficial effect. Many
interventions can result in such changes, such as slapping you
hard across the face. So do placebos! Surrogate outcomes are
pointless in the absence of evidence that acupuncture works. This
fundamental point is unfortunately lost on many clinicians, as
surrogate outcome studies now flow into the literature like a
raging torrent.
In recent years, there have been greatly increasing numbers of
fMRI studies characterizing changes with acupuncture, some
controlled with sham acupuncture. Huang and colleagues
reviewed this very heterogeneous literature, involving multiple
comparisons (brain regions), demonstrating some variable differences between acupuncture and sham acupuncture.23 Brain
response to acupuncture is identified in somatosensory, affective,
and cognitive processing regions. The variability and inconsistent
results limit conclusions. Further, a sham with a different sensory
or physiological experience or with imperfect blinding can be
expected to have differences in fMRI characteristics. Studies
using fMRI are used by acupuncture proponents as evidence for
a real effect of acupuncture. These surrogate outcomes are not a
proxy for a clinical effect.

ECONOMIC
Funding
It is a mistake to think that if a study or investigators have
external funding, especially federal government funding, they
must be doing true science. The National Center for Complementary and Alternative Medicine (NCCAM, a National Institutes of Health Center), formed by advocates for alternative
medicine and not for scientific need, has managed to squander
over a billion dollars of tax money with practically nothing to
show for it.24,25 The NCCAM was created by a few proponents
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who believed in implausible or disproved health claims and felt
that the scientific “establishment” was unfairly silencing them.
NCCAM is, in effect, an advocacy organization at the taxpayers’
expense. In comparison, the Alliance for Headache Disorders
Advocacy helps physicians and patients lobby for increased
National Institutes of Health funding for headache medicine,
which is underfunded. As an example, cluster headache research
has received no federal funding.
Investigators
Most researchers are dispassionate pursuers of truth. Unfortunately, this is often not the case for acupuncture researchers.
Acupuncture is not just a discipline but also a faith, a cultural
identity, and a career. These reasons, and possibly the need to
challenge skepticism, often result in pervasive bias in acupuncture study manuscripts, such as in the discussion and conclusions. Vickers looked at acupuncture trials from Medline 19661995, and 99% of Chinese acupuncture trials showed
acupuncture superior to controls!26 A 1996 report by the World
Health Organization on acupuncture periodically rises from the
dead by acupuncture proponents and needs to be staked.27,28 The
report was positive and uncritical. Those trusted with writing the
report were notably biased Chinese acupuncture proponents,
heavily influenced by the Chinese research.

FINAL TRAP
Hidden Giant Cognitive Leap
Despite what we know about acupuncture, clinicians still have a
shocking proclivity to accept that for some people, acupuncture
works above and beyond just placebo mechanisms. Possibly
intended as a conciliatory stand, it is not appreciated that such a
position is an enormous cognitive leap, turning the points mentioned above on their head. Reaching a conclusion about the
effectiveness of acupuncture should be based on the totality of the
evidence as stated. Acceptance of a true biological effect, however
small, would be like saying that most sightings of fairies at the
end of the garden are false, but uncommonly there are true
sightings.

CONCLUSIONS
Practitioners continue to fall into logical traps, believing that
acupuncture has a real effect. Further reasons why practitioners
would be favorably disposed to acupuncture include consumerism, giving patients what they want, and magical thinking, where
one believes that science is not the only explanatory narrative of
the world. This problem is not unique to acupuncture and is seen
in other non-scientific alternative medicine therapies which can
ride on the coat tails of real science in clinical practice, conferences, and academic journals, the epitome of quackademic
medicine.
Responsible clinicians need to speak up and not allow nonscientific medicine to go unchallenged. Journal editors need to
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insist on more equitable acupuncture manuscripts. On a conciliatory note, acupuncture research has broadened our understanding of the placebo response. It has been nearly 60 years since
Henry Beecher warned of the powerful placebo, which can have
“remarkable therapeutic power.”29 The general population, unaccustomed to the discipline of clinical study and of science itself,
will continue to pursue alternative therapies, especially for
chronic pain conditions, for which scientific medicine often has
limited offerings.
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