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Today we're going to delve into the world of Alternative Medicine. In fact we are 
going to distil the sometimes bewildering complexities of this world down to 
answering one crucial question...

How can we know if a particular Alternative Medicine actually works?

We'll begin by defining our terms.

We will then examine how clinical testing evolved to become the best tool we have to
help us decide on which medical therapies work and which therapies don't work.

We'll then take a deeper look at one fascinating component of clinical testing, namely
the powerful placebo effect.

Then we'll go on to explore the application of clinical testing to a number of 
Alternative Therapies including...

Homeopathy, Acupuncture and Chiropractic, highlighting the all-important 
conclusions.

Lastly I'll list the questions we should ask of any therapy – alternative or 
conventional – to help us decide on whether it is likely to be helpful or not.

So, let's begin with a couple of definitions...

For the purposes of today's talk I'll be defining “Alternative Medicine” as any therapy
that is not accepted by the majority of mainstream doctors and which generally have 
mechanisms that lie outside the current understanding of modern medicine.

In other words, in the language of modern science, many alternative therapies are said
to be scientifically implausible.

The term “Conventional Medicine”, on the other hand, refers to therapies that have 
been generally accepted by mainstream doctors and which have mechanisms that are 
scientifically plausible and at least partly understood by modern biology. The major 
distinction of Conventional Medicine, however, is that its effectiveness is based on 
the evidence gathered through testing using the scientific method. Another term for 
such conventional medicine is “Evidence-Based Medicine”.

Between these two extremes... Alternative Medicine on the one hand and Evidence-
Based Medicine on the other, lies a huge number of therapies, pills and potions that 
don't fall neatly into either camp. In this No-Man's Land of therapeutic uncertainty 
lies many of the vitamins, supplements, wellness diets, exercise regimes and food 
fads that invariably promise improved health. Some of these have been tested and 
some, especially vitamins, have even been shown to work - but usually only in very 
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specific circumstances. Many, however, have never been tested or, if they have been, 
the tests were often of low quality or the conclusions were uncertain.

So, what is the scale of Alternative Medicine usage in Australia?

Last year more than half of us sought out some form of Alternative Medicines. 
Together we spent about ten billion     dollars   on vitamins, supplements, over-the-
counter painkillers and other unsubsidised drugs. This is roughly a third of what we 
spent on health and is more than the combined sum we spent on dental care and 
hospitals. It is even more than we spent on prescription drugs.

At last count there were well over 12,000 Alternative Medicine products on the 
market... with more appearing all the time. This proliferation is mainly due to the fact
that they are subject to very little regulation. While a conventional medicine has to 
undergo many years of expensive, rigorous testing, most alternative medicines 
undergo next to no regulatory scrutiny, and need little more than an online 
application form and a good Marketing Department.

Last year, Australians also spent an estimated four billion dollars on alternative 
therapies such as acupuncture, chiropractic, naturopathy and Traditional Chinese 
Medicine as well as on Homeopathic and Aromatherapy products.

It is startling to consider that this alternative medicine industry is thriving despite a 
lack of scientific evidence to suggest it works, as we shall soon see. It is clear that 
plenty of people are happy to spend more money on hype and hope than they do on 
health.

So before we examine the specific claims of a few of these alternative therapies, let's 
have a look at how this crucial “scientific evidence” is obtained and how important it 
is in determining an answer to our question...

“How can we know if a particular therapy actually works?”

The answer to this question is actually quite simple. It is the same answer to the 
question asked in courtrooms every day... namely,

“How do we know if someone is guilty or not?”. The answer is, of course, we look at 
the EVIDENCE. Of course, not all evidence is of equal quality... at one end of the 
evidence spectrum we have personal opinion, closely followed by hearsay, anecdote 
and personal observation. At the other end of the evidence spectrum we have the 
higher quality, less subjective evidence yielded by rigorous scientific testing.
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Over 2,000 years ago the father of medicine, Hippocrates, clearly recognised this 
range in the quality of evidence when he stated:

There are, in fact, two things, science and opinion; the former begets knowledge, the 
latter ignorance.

For medical therapies the best application of the scientific test is the Clinical Trial. 
And the best kind of Clinical Trial – the so-called Gold Standard – is a Clinical Trial 
that involves large numbers of participants, and is randomised, placebo-controlled, 
double-blinded, published, peer-reviewed and independently replicated.

Only quite recently has medicine been subjected to such systematic scientific 
scrutiny. Only recently have we been able to use Clinical Trials to reliably distinguish
between those therapies that work and those that don't.

So let's now “unpick” these components of the Clinical Trial so we can understand 
why it has become such a powerful tool. We'll begin with the one thing that all 
clinical trials must have... they all must have a “control”.

What do we mean by this? Perhaps a hypothetical example will help illustrate this 
important concept...
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Let's assume I have a nasty cough. A friend recommends a particular herbal 
concoction. I take the herbal medicine and soon my cough disappears. Based on this 
observation alone I could conclude that the medicine got rid of my cough, but how 
can I be sure? One way would be to have an identical twin, suffering from the same 
cough who is treated in exactly the same way as me except he is denied the medicine.
I could then compare my progress with his. If my cough got better and his didn't then 
my conclusion about the worth of the herbal cough medicine would be much more 
reliable. If we both lost our cough then I could conclude that the medicine probably 
had no effect... that something other than the medicine cured the cough.
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In this hypothetical example you can easily see that the quality of the evidence has 
been greatly enhanced merely by treating two similar people in identical ways except 
for the application of the particular variable you are testing. Since very few people 
have identical twins for comparison, in the real world we compare groups of people 
where the make-up of each group is similar. You can see this in this diagram. Such a 
test is called a controlled clinical trial... where all of the factors that might affect the 
outcome are controlled between the groups, except for the one factor you are testing.
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It is thought that the world's very first controlled clinical trial was performed by the 
Scottish Naval surgeon, James Lind. Suspecting that the debilitating and deadly 
disease scurvy was probably related to the diet, in 1747 on board the HMS Salisbury, 
Lind divided twelve sickly patients into six pairs and treated each pair of patients 
with one of six suspected dietary cures. One pair drank cider, another sulphuric acid, 
another vinegar, another sea water, a fifth was given a mixture of mustard and 
horseradish and the sixth pair was given oranges and lemons. Apart from the 
differences in diets, Lind made sure that all 12 were similarly sick and were all 
treated similarly, even down to the direction their bunks were facing.

Within a short time the results were obvious. Even though the sample number was 
small the results were spectacular. Lind published his results but unfortunately they 
were so obscure that it wasn't until 1780 that they were rediscovered, and citrus fruits,
mainly in the form of limes, were introduced into the diets of British sailors, 
dramatically decreasing the death rate. British sailors, by the way, have been called 
“Limeys” ever since.

Other examples of early controlled clinical trials can be found when we explore the 
fascinating history of bloodletting.
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Ever since the days of the Ancient Greeks, long before we knew about the existence 
of microorganisms and the composition and circulation of blood, people thought of 
disease as a sort of imbalance in your bodily fluids... and the most obvious of all 
bodily fluids was the blood. Believing that “bad blood” caused disease they reasoned 
that draining it from sick people would make them better. This practice was common 
right up into the 19th Century... originally performed by monks and later by barbers...
who were the surgeons of their day. As the practice became more and more 
“sophisticated” they employed a variety of fearsome machines and even leeches to 
drain the offending blood.
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The popularity of bloodletting made its way to America where, in 1799, it was 
employed on George Washington who had little more than the symptoms of a bad 
cold. His three doctors all diagnosed “bad blood” and proceeded to drain him of the 
very fluids that we now know were needed by his body to fight off the infection. 
They were so enthusiastic about their bloodletting that they drained half of his blood 
in less than a day. Not surprisingly, he died - of dehydration. His widely publicised 
death encouraged those few maverick doctors who suspected that bloodletting was 
doing more harm than good and in 1809, a decade after Washington's death, another 
Scottish military surgeon, Alexander Hamilton decided to test his suspicion while 
serving in the Peninsular War in Portugal.
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Hamilton divided 366 wounded soldiers into two groups... one was to be treated by 
the conventional practice of bloodletting, the other was to be treated the same in all 
respects except that there would be no bloodletting. The death rate for those in the 
bloodletting group was subsequently found to be ten times higher than those in the 
non-bloodletting group.

The conclusion was hard to ignore because this trial contained three of the main 
factors that determine the quality of a trial...

Firstly it was carefully controlled. That is, all patients were treated the same except 
for one factor, namely bloodletting. Secondly, Hamilton ensured that there was no 
bias in the allocation of patients to either group.

He did this by assigning them randomly to one or the other group. Thus he was able 
to compare the groups fairly, knowing that, on average, variables such as age, gender,
income or severity of illness would be pretty much equalised between the groups.

Thirdly, the number of patients involved – 366 - was relatively large, making the 
results more statistically significant and the conclusion more compelling.

Unfortunately Hamilton failed on another of the criteria for a high quality clinical 
test... he neglected to publish his results. Consequently bloodletting continued to be 
the “conventional medicine” for decades after. But other rebellious doctors continued
to question the practice, despite often vicious reaction from the medical establishment
who saw their authority and reputations being challenged.
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Despite such criticism, the French doctor Pierre Louise performed a clinical trial 
similar to Hamilton's, arriving at the same conclusion. Fortunately he published his 
results, in 1828, thereby encouraging others to independently replicate his trial. 
Thereafter bloodletting gradually decreased in popularity and countless thousands of 
lives were subsequently saved.
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Prior to the invention of the clinical trial, a doctor decided his treatment for a 
particular patient by relying on his own prejudices, or on what he had been taught by 
his peers, or on his misremembered experiences of dealing with a handful of patients 
with a similar condition. After the advent of the clinical trial, doctors could choose 
their treatment for a single patient by examining the evidence from several trials, 
perhaps involving thousands of patients. Of course, there was still no guarantee that a
treatment that had succeeded during a set of trials would cure a particular patient, but 
any doctor who adopted this approach was giving his patient the best possible chance 
of recovery.
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Lind’s invention of the clinical trial had triggered a gradual revolution that gained 
momentum during the course of the nineteenth century. It transformed medicine from
the dangerous lottery it was in the eighteenth century into the rational discipline it 
had become in the twentieth century. The clinical trial helped give birth to modern 
medicine, which has enabled us all to live much longer, healthier, happier lives.

However, even these days many people suspiciously view the application of the 
clinical trial as somehow reinforcing the “medical establishment”, leaving no room 
for the medical “maverick” pushing unconventional cures. I'd like to suggest that this 
is actually the exact opposite of the real situation, a position made very clear by yet 
another historic example...
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Florence Nightingale was born in 1820 and soon came to believe that she had a 
“Divine Calling” to be a nurse. In 1854 she volunteered her services to help the 
thousands of Crimean War soldiers dying from disease and injury in a filthy hospital 
in Turkey. Florence Nightingale set about transforming the hospital by providing 
decent food, clean linen, clearing out the drains and opening the windows to let in 
fresh air. In just one week she removed 215 handcarts of filth, flushed the sewers 
nineteen times and buried the carcasses of two horses, a cow and four dogs which had
been found in the hospital grounds. The officers and doctors who had previously run 
the institution felt that these changes were an insult to their professionalism and 
fought her every step of the way, but she pushed ahead regardless. The results, 
however, seemed to vindicate her methods: in February 1855 the death rate for all 
admitted soldiers was 43 per cent, but after just five months of her reforms it fell 
dramatically to just 2 per cent.

When Florence's conclusions were challenged by the British medical establishment 
she drew on her extensive training in mathematics to show that the better survival 
rates of her hospital's patients were entirely due to the practices that she had 
introduced and weren't due to any other factors like income, age, rank, other 
treatments or degree of illness. She was able to mathematically control for these 
extraneous factors.
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In fact she was the first person to use graphs and pie charts to help others better 
understand her statistical analyses. This image shows one of the pie-charts she used. 
She also introduced the idea of random selection whereby patients were assigned 
randomly to either the treatment group or the control group. Using random selection 
dramatically reduced any bias that might otherwise have been introduced when 
selecting patients for either group.

The lesson to be learned from Florence Nightingale’s medical triumphs is that 
scientific testing is not just the best way to establish truth in medicine, but it is also 
the best mechanism for having that truth recognised. The results from scientific tests 
are so powerful that they even enable a relative unknown such as Nightingale – a 
young woman, not part of the establishment, without a great reputation – to prove 
that she was right and that those in power were wrong. Without medical testing, lone 
visionaries such as Nightingale would be ignored, while doctors would continue to 
operate according to a corrupt body of medical knowledge based merely on tradition, 
dogma, fashion, politics, marketing and anecdote.
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So we can see from these few historic examples that the concept of the Clinical Trial 
gradually grew in sophistication from very humble beginnings to become a very 
powerful tool for deciding what works and what doesn't. The modern form of the 
Clinical Trial is very powerful indeed but before we see how Alternative Medicine 
stands up to its unforgiving scrutiny we need to explain a couple more of the Clinical 
Trial's components. What, for example, does it mean when we say a test is “placebo-
controlled”? And what does “double-blinding” mean?
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To help explain these terms I'll return to my hypothetical cough medicine scenario. 
Suppose I want to devise a test to decide whether a particular herbal medicine really 
does cure a cough. We have already seen that testing it on many people yields better 
evidence than just testing it on one person. We have also seen that randomly dividing 
these people into at least two groups – one taking the cough medicine and the other 
not - would yield even better results. We also know that all other factors that might 
effect the results need to be controlled... that is each group should be treated the same
in every way apart from the presence or absence of the cough medicine. In this way, 
if we do find some difference between the two groups we can be more certain that 
any difference we find is being caused by the medicine.

However, there is still one aspect of our experiment that we haven't controlled... and 
that is the fact that the group receiving the medicine knows it is receiving the 
medicine and the group not receiving it knows it is not. Why is this a problem?
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It is a problem because of the “placebo effect”. This is a well-documented effect 
whereby people's expectations that a therapy will work actually can lead them to 
believe that it is working. So if in our cough medicine scenario the group receiving 
the medicine stopped coughing sooner than the control group, how can we be sure 
that their response was entirely caused by the medicine and not by their expectations 
that the medicine was working?
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Fortunately most modern clinical trials can control for this effect. They can be 
“placebo-controlled”. They do this by not telling the patient whether or not they are 
receiving the medication being tested. In the case of pills and potions this is relatively
easy to do. You give all of the patients in both the test group and the control group 
something that looks and tastes like the real medicine but only for those in the test 
group is the medicine really real. Those in the control group get the placebo... usually
little more than an inert sugar pill, disguised to look and taste like the real medicine. 
Obviously you can't tell the patients which group they are in. We say that the patients
are effectively “blinded” as to whether or not they are receiving the real medicine.

Now if we detect any difference in coughing response between the two groups we 
can be much more certain that the difference is really being caused by the medicine. 
But the “gold standard” of clinical testing refers to “double-blinding”. What does this
mean?

Page 19 of  70



As the person carrying out the herbal cough medicine experiment I may well have a 
vested interest in its outcome. I may, for example, be working for the company that 
makes the medicine and am anxious to show that it works. I may be an academic 
under pressure to publish the results and report a positive result. Or I may be just a 
little more sympathetic to the poor patients with those wracking coughs who are 
unwittingly receiving the sugar pill. In other words I might well end up treating the 
“real” patients differently from the placebo patients. These differences may be subtle 
and even sub-conscious but they may well be enough to influence the patient's 
expectations.

Page 20 of  70



Modern clinical trials overcome this potential source of bias by “double-blinding” 
their tests. Effectively this means that not only is the patient blinded to whether they 
are in the test group or the placebo group, but the experimenter is also blinded to that 
fact. Once again in the case of pills and potions this is relatively easy to do. The 
bottles of pills are usually labelled with a code that links their contents to a hidden 
database that can identify them as real or placebo but that neither the patient nor the 
experimenter can identify. By double-blinding we can be sure that any differences in 
response between the test and the control groups will almost certainly be due solely 
to the medicine.

So, a gold-standard clinical trial will involve a large number of patients, randomly 
assigned to at least one test and one control group. The giving of the medication will 
be controlled through the use of placebos... and any bias will be significantly reduced 
through double-blinding. The results of any such trial would be pretty convincing, but
modern science sets the bar of proof even higher...
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Modern science requires the detailed publication of not only the results but of the 
entire methodology. This enables other scientists to critically review all aspects of the
test and to replicate the experiment. If my single clinical trial determined that my 
cough medicine, for example, made a statistically significant difference when 
compared to a placebo it would be pretty good evidence indeed. But if ten other 
independent groups of scientists performed similar clinical tests and found the same 
result then the evidence would be just so much more compelling! And what's more, 
the gold-standard clinical trial expects my experimental procedure to be thoroughly 
reviewed by other experts in the field even before it gets widely published. This 
critical process of “peer-review” sets the bar even higher still!

The modern Clinical Trial is a vital component of a much larger process of 
experimentation and research that can take many years and millions of dollars to 
conduct.

Before we move on to examine the application of clinical testing to some specific 
alternative therapies, I'd like to explore further the intriguing power of this placebo 
effect because, as we shall soon see, it plays a central role in the apparent 
effectiveness not only of alternative medicine but of all medicine...
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In 1796 an American doctor called Elisha Perkins patented a device that he claimed 
could cure any pain, from arthritis to gout. His “miracle” device consisted of two 
metal rods, made, as you might expect, of a “secret alloy”, connected to a mysterious 
electrical source and theatrically waved over the painful spot. Perkins and his sons 
made a huge fortune not only from patients who invariably sang the praises of his 
contraption, but from other practitioners who paid enormous sums of money to buy 
his device and be trained in its use.

However, there was one physician who was suspicious of the power of this device 
and who decided to test it...
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His name was John Haygarth and he hypothesised that the action of the Perkins 
device had much more to do with patients' expectations than on any real therapeutic 
effect. So he decided to test his hunch by using fake devices on unsuspecting patients.
Lo and behold, the patients undergoing the fake treatment reported exactly the same 
degree of pain relief as those treated with Perkins's device.

Haygarth concluded that any “cure” caused by the device was purely imaginary and 
he had no hesitation in accusing Perkins of quackery. These days we call the effect 
noted by Haygarth the Placebo Effect, and we now know that it applies to all medical 
treatment, not just to fake treatments. Aspirin, for example, clearly has a biochemical 
effect but it also has a placebo effect, where the patient's expectation of pain relief 
helps to some extent in actually relieving the pain.

There are many factors that can increase this expectation in the patient, thereby 
increasing the power of this placebo effect. Haygarth was able to show that the 
doctor's reputation, the cost, and even the novelty of the treatment can effect the 
power of the placebo effect, and many clinical trials performed since have verified 
these findings...
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For example, in the 1940's an American anaesthetist, Henry Beecher, conducted a 
series of trials to test the power of the placebo effect. He first became interested in 
placebos in a World War Two hospital when he decided to substitute saline instead of
morphine when the supplies of morphine ran out. He noted that many of the 
unwitting patients reacted exactly as if they were being injected with morphine, 
reporting to be pain-free almost instantly.

Many other experiments done since have yielded similar astounding results...
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For example, prior to 1986 tooth extractions were often treated with an ultrasound 
device designed to decrease the pain. In 1986, however, a trial was conducted where 
half of the patients were treated with the machine turned on and half treated with the 
machine turned off, without their knowledge. All patients reported the same degree of
pain relief. Thinking back to Haygarth’s criteria for a good placebo, we can see that 
the ultrasound equipment fits the bill as an excellent placebo – dentists had promoted 
it as effective, it looked expensive and it was quite novel.
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Decades of research such as this have revealed that the placebo effect is not just 
limited to pain relief... and is not just “in the mind”. It has been shown to actually 
effect physiological changes like inflammation, fever and blood pressure. It can even 
trigger the brain to release hormones that decrease pain or that make you feel good. 
Even sham operations have been performed where the patients exhibit responses that 
are identical to those from patients who underwent the “real” operations. For 
example, in 2001 sham operations were performed on the brains of people suffering 
from Parkinson's Disease. Many of these patients showed exactly the same 
improvement as those who had the real operation.
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While we don't yet fully understand the mechanisms that underlie this placebo effect, 
we have discovered many of the factors that can maximise it...

Research has shown that injections, for example, are more powerful than pills. That 
taking two pills is better than taking one.
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That green pills work better for anxiety, yellow pills are better for depression, white 
pills are best for pain, and blue pills make the best sedatives. Moreover, a pill's 
placebo effect can be enhanced if given by a doctor wearing a white lab coat rather 
than a T-shirt. They are shown to be even less effective if given by a nurse. Larger 
tablets are generally more effective than small tablets... unless they are very small in 
which case they prove to be very powerful indeed. It has also been shown that fancy, 
branded packaging is much more effective than plain packaging. And that so much of
a placebo's effectiveness depends on the perceived degree of interest and care shown 
by the doctor, and on the degree of “theatrics” that might accompany the therapy.
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Even more astoundingly, recent research has shown that a placebo may still work 
even when the patient is actually told that they are merely receiving the equivalent of 
a sugar pill.

The placebo effect is obviously complex and powerful, and research has shown that 
it's power varies markedly between individuals and even between different cultures. 
For example, the French find placebo suppositories to be particularly effective, while 
the British prefer their placebos in pill form, taken orally. We'll revisit some of these 
issues later when we discuss the effectiveness of Alternative therapies but for now I'd
like to introduce two other aspects of the placebo effect that impact its role in clinical 
trials...

One is the Hawthorne Effect and the other is Regression to the Mean...
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First, the Hawthorne Effect. This refers to a study from 1927 to 1933 of factory 
workers at Western Electric's Hawthorne Plant in Illinois. It showed that regardless of
changes made in working conditions - such as the frequency and duration of their 
breaks - productivity seemed to always increase. It appears that the workers produced
more because they saw themselves as “special”, as participants in an important 
experiment, and this shared experience led to improved inter-relationships. In turn, 
they responded by working harder. So, in the context of medicine, even just being 
part of a Clinical Trial might make you feel better!
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Next, Regression to the Mean. This refers to the fact that most medical conditions 
wax and wane over time, even when left untreated. The degree of pain, for example, 
oscillates around a sort of equilibrium point, called the Mean. If people are selected 
for a clinical trial when they are at or near their lowest point in this cycle, statistically
they have more chance to improve than to get worse regardless of any medical 
intervention. Many clinicians argue that this observation alone can explain the 
majority of the placebo effect.

For example... if you have ever suffered from lower back pain you will know that 
sometimes it feels fine, at other times it can be quite painful. Naturally you will tend 
to seek medical intervention when the pain is at or near to being the worst. Given the 
usual cycle of your back pain, it will on average get better regardless of any medical 
intervention. If, however, that intervention is taking a pill or having needles stuck 
into you or having crystals waved over you, you will tend to associate that treatment 
with feeling better. Your brain becomes “conditioned” to this association so the next 
time you take that pill, or whatever, you will start to feel better based solely on that 
conditioned expectation. Given that most patients chosen for a Clinical Trial are, by 
definition, already below the mean, they will, statistically, show improvement 
anyway. Good quality Clinical Trials must always allow for this Regression to the 
Mean.
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Up to now we have now defined some of our terms, detailed the practice and 
importance of Clinical Testing and explored a bit of the fascinating world of the 
Placebo Effect.

So, let's now see how some common alternative therapies stand up to the scrutiny of 
the Clinical Trial. We'll examine the origins and claims of three popular therapies,

Homeopathy, Acupuncture and Chiropractic. We will then review the clinical tests 
that have been applied on each of these therapies and decide what conclusions can be 
made about how well they work.

We'll finish with a list of strategies that you can use when deciding the effectiveness 
of any medicine, Alternative or otherwise.

Let's begin with the one alternative medicine that is arguably the easiest to test, 
Homeopathy. Homeopathy, as its name might suggest, is based on the principle that 
“like cures like”.
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The homeopath treats symptoms by administering minute or non-existent doses of a 
substance which in large amounts appears to produce similar symptoms in healthy 
individuals. It's practitioners claim to be able to cure a wide range of ailments, from 
colds to heart disease, often tailoring the specific treatment to the individual.
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Homeopathy originated with a German physician, Samuel Hahnemann in the late 
18th century. To his credit, Hahnemann was one of those few doctors at that time that
questioned the “conventional” medical practice of bloodletting and he began 
searching for a less invasive way to cure disease. Again, to his credit, he often 
experimented on himself, ingesting all sorts of substances and noting their results. He
ingested quinine, for example, and noted that it could trigger symptoms that 
resembled Malaria. He came to believe that taking a substance that triggered certain 
symptoms in a healthy person could alleviate such symptoms in an unhealthy person 
if they were to take the same substance.
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In 1796 he published his conclusions, deciding that small quantities of various 
substances could be used to treat various diseases. He also concluded that the more 
dilute the substance, and the more vigorously it is shaken, the greater would be its 
potency. He went on to test more and more substances on numerous healthy 
volunteers who were asked to keep records of their side-effects.
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He then compiled all of these observations into a six-volume reference work which 
could then be used by matching the symptoms of an unhealthy patient to those 
experienced by his healthy volunteers. While the number of symptoms and 
substances used in a homeopath's armoury has grown enormously over the last two 
centuries, the basic practice of homeopathy has hardly changed.

So, how does homeopathy stand up to the scrutiny of modern science? Before 
looking at the results of clinical trials we need to explore the scientific plausibility of 
homeopathy. In judging its plausibility we need look no further than the process of 
homeopathic dilution.
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It just makes no scientific sense to expect that a substance would increase its effect 
through successive dilutions. In fact, homeopaths express the degree of dilution as 
1C, 2C, 3C, etc. with each successive dilution, as shown in this diagram, taking one 
part of the previous dilution and adding 99 parts of water, thus diluting it by a factor 
of 100 each time.
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Homeopathic strengths of 30C are not uncommon. That is one part of the original 
substance in 100 followed by 58 zeros parts of water. This impossibly large number 
is a billion, billion, billion, billion times larger than the total number of molecules in 
the original extract, so the chance of finding even one molecule of the active 
ingredient in a 30C homeopathic remedy is effectively zero.

Most 30C homeopathic medicines are, therefore, nothing but water, a fact easily 
determined by chemical analysis. This realisation alone suggests that any healing 
effect from homeopathy is most likely due solely to the placebo effect.
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Of course homeopaths offer other explanations for the apparent effectiveness of their 
potions. The most common one is the suggestion that water somehow retains a 
“memory” of the active substance without the substance actually having to be 
present. However, no one has ever been able to demonstrate that such a memory 
exists – or, if it does, how water is able to remember only that active ingredient and 
not the zillions of diverse other substances that have been dissolved in it over the 
millions of years it has existed as water. Explanations such as this are, of course, 
equally implausible to modern science.
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Slide 11a: Homeopathy aims is to restore the mysterious “vital force” to its healthy 
balance. Of course, modern science has been unable to prove the existence of any 
such force.

But scientific plausibility is just the first step in determining the worthiness of a 
medicine. Even in conventional evidence-based medicine there are many 
circumstances where we still aren't entirely certain of the biological mechanisms 
behind a particular therapy but we are still willing to use it because it can be shown 
through clinical trials to work. The use of Lithium salts for schizophrenia or the use 
of anaesthetics for operations are two such examples. So let's see what clinical trials 
tell us about the efficacy of homeopathy.
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On the one hand the vast number of homeopathic remedies and the wide range of 
illnesses they claim to cure are so large that testing them all is quite a daunting task. 
Nevertheless many tests have been done over the years with a variable range of 
scientific rigour. In the early days of homeopathy many successes were claimed. 
Even large outbreaks of disease were apparently successfully treated.
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In 1854, for example, during a large cholera epidemic, the London Homeopathic 
Hospital had a survival rate of 84% while nearby Middlesex Hospital had a survival 
rate of just 47%. Of course we now know that many other factors could have 
accounted for these results... for example, the so-called “conventional” medicine of 
that time, with its emphasis on bloodletting, toxic potions and intestinal purging was 
most likely directly contributing to the lower survival rate in Middlesex Hospital. Or 
the high cost of homeopathy probably meant that the homeopathic patients were 
wealthier and in better health to begin with. Or the newer Homeopathy Hospital was 
probably just accidentally more sterile and suited for recovery.
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Given that none of these factors were properly controlled we can confidently discount
such evidence as being of low quality. Many of homeopathy's early successes appear 
to be more about sloppy experimental design than about any real effectiveness. But 
over the subsequent years many hundreds of properly controlled clinical trials have 
been performed... many comparing homeopathic remedies with conventional 
medicines or with placebos.

When we restrict the evidence to that gathered only in high-standard placebo-
controlled, double-blinded, randomised clinical trials and combine those results 
together we discover that, as a general rule,

“the better the quality of the clinical trial, the less likely is Homeopathy to prove 
itself any better than a placebo”.

This process of combining the results of many tests together and weighing their 
results based on the quality of their evidence, is called a “meta-analysis”. There are 
several scientific organisations around the world that undertake the task of meta-
analysis of clinical trials.
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Perhaps the most famous of these is the Cochrane Collaboration. In 2008, after 
discarding all the low quality trials of homeopathy, the Cochrane Collaboration was 
left with sixteen trials which met its criteria for quality testing, involving over 5,000 
patients. After combining and weighing the results of all these trials they concluded 
that “there is insufficient evidence to recommend the use of homeopathy”.

Closer to home, in 2014 The Australian National Health and Medical Research 
Council released a report based on numerous high-quality clinical trials which states 
“there is no evidence that homeopathy is an effective health treatment”.

In the light of such unambiguous and clear conclusions it is difficult to explain the 
popularity of homeopathy. But before we have a go at doing just that, let's have a 
look at another very popular alternative therapy, Acupuncture, and see how it stands 
up to the scrutiny of the clinical test.

Acupuncture is based on the notion that health and wellbeing relate to the flow of a 
life force, called Ch’i, through pathways, called meridians, in the human body. 
Acupuncturists place fine needles into the skin at critical points along these meridians
to remove “blockages” and encourage a balanced flow of the life force. Like 
homeopathy it claims to be able to treat a wide range of diseases and symptoms.
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Acupuncture is generally believed to have originated in China some 4,000 years ago. 
As you can imagine, over such a long period of time, Acupuncture has evolved into 
many different schools, each arguing with the others about fundamental things like 
the number and location of the meridians, the actual location of the acupuncture 
points, the depth of needle penetration, and even the use of electrical stimulation of 
the needles. Such lack of agreement makes it difficult to test all the claims of 
acupuncture. The vast range of illnesses said to be able to be cured by acupuncture 
also make the testing of every claim difficult, as does the fact that it is virtually 
impossible to double-blind an acupuncture trial... the clinician will always know 
whether he or she is actually inserting the needles. Even single-blinding, where the 
patient is unaware, is difficult, but not impossible, to control.

As with homeopathy, acupuncture enjoyed a period where anecdote and poorly 
controlled tests appeared to suggest that it had spectacular results...
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Reports of operations performed on patients sedated only via acupuncture were 
commonplace when acupuncture was being re-popularised into the West in the late 
20th Century. For example, in 1970 an American doctor in China witnessed a 28 year
old woman undergo open heart surgery while apparently being sedated only by a few 
needles in her left earlobe. Such gushing eye-witness accounts did much to increase 
Acupuncture's popularity, especially in the West. This popularity received a huge 
boost when in 1979 the World Health Organisation listed over 20 conditions that they
concluded were “responsive to Acupuncture treatment”.

But how does Acupuncture stand up today to our twin tests of scientific plausibility 
and Clinical Trials?

Firstly, scientific plausibility...
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We now know that there are networks of nerves, blood and lymph that reach to all 
parts of the body. These were all unknown to the early Chinese practitioners of 
Acupuncture, mainly due to their rejection of dissection. We also now know that 
none of these anatomical systems match any of the competing patterns of 
Acupuncture meridians. Also there appear to be no anatomical structures that co-
incide with Acupuncture points. Modern science also sees no evidence for the 
existence of the life force, Ch'i, or for any mechanism that might block or unblock 
such a force. And given the competing schools of Acupuncture with their different 
maps of meridians and blockage points, there is little consistency between 
Acupuncture practitioners in both the diagnosis and treatment of illness.

All this leads to a conclusion that there is very little scientific plausability behind 
acupuncture. But how does it stand up to testing by Clinical Trial?
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As with Homeopathy, many of the early tests of Acupuncture appeared to yield 
results that suggested considerable success. But again, many of these tests were very 
poorly controlled and were often full of bias. Many were, for example, carried out in 
China where the government had a vested interest in promoting Chinese medicine 
and so exerted pressure on the clinicians to come up with positive results. However, 
over the years more and more sophisticated Clinical Trials have been conducted and 
better techniques, especially for the all important patient blinding, have been 
developed. 

Unlike the ease of using a sugar pill to control for homeopathy, offering a placebo 
treatment for Acupuncture is not easy. Originally this was done by placing the 
needles at different depths and in locations other than the traditional Acupuncture 
points.
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Recently, however, a special type of retractable needle has been developed which 
doesn't actually penetrate the skin but looks and feels like it has. So even the savvy 
patient who might be aware of the location of his or her Acupuncture points can now 
be successfully fooled by this latest form of “sham Acupuncture”.

Again, as with Homeopathy, many of the better quality tests have been systematically
reviewed by well respected and trusted organisations such as the Cochran 
Collaboration, testing for the wide range of conditions that are deemed treatable by 
Acupuncturists. A fair summary of all such meta-analyses would be...

that the better the quality of the clinical test, the more likely it is that “real” 
Acupuncture performs no better than sham acupuncture.

Again, any positive effect for Acupuncture can most likely be explained by the 
placebo effect, especially given the fact that it is impossible to double-blind the 
procedure, leaving every trial open to practitioner bias. None of the Clinical Trials 
that led to that favourable World Health Organisation review in 1979 were double-
blinded and very few were even patient-blinded. And many of the more favourable 
trials used in that review just happened to have come from China.
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So, it appears that any perceived effectiveness of acupuncture may not be due to 
sticking needles into the skin, but is due rather to a host of other factors, such as the 
expectations of the patients, the conditioning of the medical ritual or just the 
relaxation effect that comes from being treated by a professional in a professional 
setting. Or, given that the marginally positive effects seem to be when Acupuncture is
use to treat pain, which varies over time anyway, they might be explained by the 
usual regression to the mean effect that we spoke about earlier.

So let's now move on to look at yet another popular form of Alternative Medicine, 
Chiropractic.

Chiropractic is a form of treatment developed as a quasi-religious philosophy by the 
American, Daniel David Palmer, at the end of the nineteenth century. It normally 
involves several sessions of relatively aggressive manual adjustments of the spine. 
Although some Chiropractors focus on treating back pain, many others also profess to
treat a whole range of common illnesses, such as asthma, measles, allergies and even 
heart disease. The underlying theory of Chiropractic claims that manipulating the 
spine is medically beneficial because it can influence the rest of the body via the 
nervous system.

So how does Chiropractic stand with respect to its scientific plausibility?
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Chiropractors believe that most poor health is due to slight misalignments of the 
vertabrae. Palmer himself was quoted as believing that “ninety five percent of all 
diseases are caused by displaced vertebrae”. Chiropractors call these vertebral 
misalignments “subluxations”. Furthermore, they believe that these subluxations 
interfere with something they call “innate intelligence” which needs to flow freely if 
the body is to stay in harmony. But, as with Homeopathy's “vital force” and 
Acupuncture's “Ch'i”, modern science with its vast armoury of sophisticated and 
sensitive tools has been unable to detect any sign of this mysterious “innate 
intelligence” or find any direct connection between subluxations and the myriad 
illnesses they purport to influence.
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Furthermore, Chiropractic has a history of employing various dubious electrical 
devices to assist with their diagnoses. Palmer's son, for example, made a fortune 
selling an expensive gizmo which he called a “neurocalometer” which was little more
than a simple thermocouple. More recently, Chiropractors haven't helped their 
plausibility by enthusiastically embracing a similar machine, called the E-meter, 
which happens to be employed with similar enthusiasm, but for other purposes, by 
the Church of Scientology. 

So, while the underlying philosophy of Chiropractic, as well as its dodgy diagnostic 
tools, may not pass the scientific plausability test, how does the actual practice of the 
therapy stand up to the Clinical Trial?
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Fortunately a large number of Clinical Trials have been performed, designed to 
specifically test the claims of Chiropractic. As before, the quality of these trials varies
enormously so we again need to rely on systematic reviews and meta-analyses to 
separate the good quality tests from the bad before combining the results. One such 
study was done in 2006 by Exeter University which looked at sixteen systematic 
reviews, based on dozens of clinical trials.

They arrived at two categories of conclusion, based on the nature of the health 
problem being treated. Firstly, where Chiropractic was used solely to treat musculo-
skeletal problems, such as back pain or neck pain it was shown to be marginally 
better than doing nothing. This made it about as effective (or, rather, as ineffective) as
most other more conventional therapies used to treat such conditions, such as anti-
inflammatories or physiotherapy.
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However, with neck pain the conclusion of the systematic review was that any 
marginal improvement was considerably outweighed by the potential dangers 
associated with “cracking” the vertebrae of the neck, so they concluded that this was 
not a recommended therapy.

Such results tend to demonstrate, by the way, just how difficult it is to treat persistent 
back and neck pain. They also highlight how tricky it is to design a properly placebo-
controlled trial when it involves such “hands-on” therapy. Sham spinal manipulation 
is difficult to administer without the clinician or the patient being aware that it is 
fake. So, Chiropractic treatment can only really be compared either with other 
therapies or with doing nothing.
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The Exeter study's second category of conclusions concerned those many claims 
which Chiropractors make about the effect of spinal manipulation on non musculo-
skeletal health problems. Specifically the studies looked at headaches, period pains, 
infantile colic, asthma and allergies. By now you will probably not be surprised to 
learn that they concluded that there was just no evidence to suggest that Chiropractic 
could effectively treat any of these conditions.

In short, the scientific evidence suggests that it may be OK to see a chiropractor if 
you only have a back problem, but that most of the “theatrics” surrounding a visit to 
the Chiropractor – from the detailed questioning and the use of diagnostic machines 
to the “cracking” of the vertebrae – are really there to do little more than enhance the 
placebo effect.
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By the way... do you realise that the Chiropractic cracking noise really has nothing to 
do with the vertebral bones? It is actually the popping noise made by bubbles of air in
the lubricating fluid between the vertebrae bursting when the pressure is suddenly 
lowered. It's only therapeutic use is to convince the patient that something dramatic is
actually being done to alleviate their problem. As such it plays a central role in 
enhancing the placebo effect.

Since that Exeter study many other systematic reviews have confirmed their results. 
These include an extensive Cochrane Collaboration study in 2013 which concluded: 
“Chiropractic is no more effective for acute low back pain than inert interventions or 
sham manipulation.”

Numerous other systematic reviews have also confirmed the ineffectiveness of 
Chiropractic in treating non musculo-skeletal conditions, while usually re-iterating 
the high risk of aggressive neck manipulation – especially in children.

There appear to be some obvious risks associated with Chiropractic so before we 
move on let's just take a moment to discuss the issue of medical safety more 
generally...
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Several surveys have shown that most people view alternative medicine as safe. 
Many even see it as safer and having fewer side-effects than conventional medicine. 
But are they right? What are the risks associated with alternative medicine?
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With Acupuncture there are the risks of infection from unsterilised needles and there 
have even been reports of organs and tissues being damaged. Serious problems, 
however, are quite rare. But given that the benefits of Acupuncture are borderline at 
best, is even a rare risk worth it? That is a question only an informed patient can 
answer successfully.
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As regards Homeopathy you might assume that since it is basically just water then it 
would be the safest of all medicines. The problem, however, lies not so much in the 
medicine as it does in the practice. Many Homeopaths, for example,  have negative 
attitudes to prescription medications, and especially to vaccination. Encouraging 
patients to take a “harmless” Homeopathic remedy instead of an evidence-based 
medical intervention, like being vaccinated, is dangerous indeed.
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The safety of Chiropractic should similarly be measured not just by the risk of 
physical damage caused by the aggressive manipulation of the spine, but by the 
redirection of their patients away from more proven therapies. Chiropractors are not 
medical doctors, despite what their Diplomas may say. They are in a business that 
relies on patients returning time after time for often expensive treatment. This in 
effect diverts the patient's time and money from being spent on procedures that are 
more evidence-based and therefore have a greater probability of working.
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I am reminded of a good friend who some years ago had bowel cancer. She believed 
that she could defeat the disease with the help of a Naturopath. The Naturopath 
convinced my friend of the evils of chemotherapy, encouraging her to mistrust 
conventional medicine. As is so often the case, my friend's health deteriorated, all the
while being reassured by the Naturopath that it was quite “normal” for it to get worse 
before it gets better. This went on until it was too late. Had my relatively young 
friend sought chemotherapy early in her illness she would have had a better chance of
spending several more years with her family. Stories such as this often reveal the real 
human costs of Alternative Medicine. Recent studies have revealed that people that 
choose Alternative therapies to treat cancer, for example, are two to five times more 
likely to die within a given time frame than those who choose evidence-based 
medicine.
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Another less obvious cost of Alternative Medicines is their impact on the natural 
world... In China over three thousand of the country's threatened plant species are 
used in traditional medicine. And ingredients like rhino horn (seen here), tiger bone, 
bear bile or pangolins are driving many animal species towards extinction.
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The list of pills, potions, diets and therapies that are classified as “Alternative” is long
indeed. It includes naturopathy, aromatherapy, Traditional Chinese Medicine, crystal 
therapy, reiki, herbalism, cupping, Ayurveda, reflexology, psychic surgery, detoxing 
and magnetic therapy. Many of these therapies easily fail the test of scientific 
plausibility and only some of them have been judged in Clinical Trials. Given that I 
haven't the time to go through the results from testing even a small percentage of 
these, perhaps it's easier to summarise where Alternative Medicine stands generally. I
could find no better summary than this telling quote from Tim Minchin:

“By definition, Alternative Medicine has either not been proved to work or has  been 
proved not to work.” He goes on to ask “Do you know what you call Alternative 
Medicine that is proven to work? That's right... Medicine.”

I think that quote says it all. We should be willing to cast aside our preconceptions 
and prejudices and just let the evidence decide whether a medicine works or not. And
since the least subjective and best quality evidence we can access is provided by the 
gold standard clinical trial all one really needs to do is to trust the conclusions where 
such rigorous testing has been done.

Which brings us to the last part of this talk where I'd like to suggest a few strategies 
you can use to cut your way through the confusing web of marketing hype and 
downright deception that distorts our decision making when choosing to adopt any 
particular medical intervention.

First, if you do decide to try alternative medicine, you should always speak to your 
doctor beforehand, even if that seems counterintuitive to the idea of trying something 

Page 65 of  70



outside of the medical community. Many alternative therapies have side effects and 
can cause negative interactions with other medications. Your doctor will have access 
to the latest clinical data which can help you in your decision. But you do need to 
ask!

Secondly, be particularly careful with herbal medicines. These aren't subject to the 
same level of governmental regulation and approval as conventional medicines so 
their contents and dosages can vary widely. For example, up to 75 percent of Gingko 
biloba supplements have been shown to not contain the stated percentage of the 
active ingredient. Furthermore, many “natural” or herbal remedies are often 
contaminated with other substances, even heavy metals. If you are still tempted to try 
herbal remedies it is probably better to stick with known brands, preferably in pill 
form where the dosage may be better controlled.

Thirdly, it's important to always be on your guard for quackery. While there may be a
stereotype that major pharmaceutical companies are out for money, the alternative 
medical field is just as full of people out to make a quick buck. Quackery is 
particularly rife in the area of dietary supplements where regulation is particularly 
weak.

Fourthly, be skeptical of the claims made for “cure-all medicines”. If a therapy 
promises to cure a startlingly wide range of illness then it most probably doesn't cure 
any of them. The medical skeptic's credo should always be... “Extraordinary claims 
require extraordinary evidence”. If you can't find that extraordinary evidence then 
don't waste your money.

Fifthly, do your research. Use the internet. But don't just search for the name of the 
medicine or you will be swamped with biased information. Remind yourself that 
Alternative Medicine is a business and they all want to sell you something.

By all means search for the name, but add the words “clinical trials” into the search 
term. For example, searching for “ginkgo clinical trials” will quickly reveal a number
of well-designed and conducted clinical tests which, by the way, conclude that 
Ginkgo is ineffective when used for several conditions, including its major claim, 
memory loss. Furthermore a search such as this can yield results from reputable sites 
like WebMD and PubMed that might also warn about side-effects and interactions 
with other medications.

But don't just accept the results from one trial. You need to measure the quality of 
any trial against the gold standard. If this seems too much like hard work, just look 
for any systematic reviews or meta analyses conducted by organisations like the 
Cochrane Collaboration or the Australian National Health and Medical Research 
Council. They can do all the hard work for you by eliminating all the dodgy trials so 
all you really need to know is their conclusions. Just add the term “systematic 
review” to your medical search term and you'll be on the right track.
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Lastly, be aware of certain claims and words that often signal that a particular 
medical intervention just may be more hype than healthy. Here are just some of the 
terms to watch out for... 

“Clinically tested”. Of course just being “tested” is not enough. You need to know 
the results of testing... and the quality of the tests. How did the tests measure up to 
our gold standard for clinical trials?

“Natural”. This is commonly used to imply “good”. Just remember that strychnine, 
botulism and cholera are all “natural”.  It is better to define the worth of a therapy by 
whether it actually works rather than how “natural” it might be.

“Chemical-free”. This term is often used interchangeably with “Natural” but is even 
more meaningless. Every substance is made of chemicals regardless of how it was 
made. It is often used in conjunction with another meaningless term...

“Detox”, a perennial favourite of the marketing departments. This is a term used to 
scare people into believing that their bodies are riddled with toxins that need to be 
purged... sort of like alternative medicine's equivalent of the Original Sin.

“Life Force, Vital Force, Auras, etc.”. Such terms originated at a time when illness - 
and life itself - was defined in supernatural ways and there were no better 
explanations. Thanks to the tools of modern science we now know, for example, 
about the immune system, about the way our anatomy works and the role of 
microorganisms in causing disease. So we now have much better, entirely non-
supernatural explanations for illness and disease and terms such as these should no 
longer be needed.

“ Energy Field, Quantum, Resonance, Waves, etc”. These are more contemporary 
terms designed to trick people into thinking that there is something “scientific” 
happening. The way they are usually used in Alternative Medicine, however, usually 
has no basis in real science. They are referred to as “pseudoscience”. They are 
scientifically meaningless.

“Traditional”. Just because the origins of a medicine is ancient it doesn't necessarily 
mean that it works. Once again, just look at the evidence to decide. Some ancient 
remedies (like willow bark) can be shown to work. Willow bark, we now know, was 
a source of aspirin. Other ancient remedies (like a lot of Traditional Chinese 
Medicine) have not stood up well in clinical trials, often offering no better effect than
placebos. Traditional medicine has been referred to as “placebo with a touch of 
nostalgia”. Traditional also doesn't mean harmless... remember, bloodletting was 
considered “traditional” for centuries in which time it killed thousands of people. 

“Testimonials”. You need to be wary of any medical intervention that uses 
testimonials as it's major selling point. Testimonials are actually even worse than 
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anecdote since they are usually solicited and then filtered to present the most 
favourable impression, and they are often just contrived or are unverifiable. You will 
remember that anecdote was at the lower end of the quality of evidence scale, which 
makes testimonials even lower!

“Holistic”. This term is frequently used in an attempt to distinguish Alternative 
Medicine from conventional medicine. It is an unjustified comparison. Many of the 
better conventional doctors are also holistic, taking into account a patient's lifestyle, 
diet, age, family history, medical background, genetics and the results of various 
tests. 

“TGA approved”. In Australia, the Therapeutic Goods Administration Lists or 
Registers a vast range of medicines and medical therapies. If Registered by the TGA 
you can be assured that the medicine has been thoroughly tested and approved. If 
merely Listed by the TGA, like many Alternative Medicines are, then it's “TGA 
Approval” tells you nothing about whether the medicine works. It just tells you that 
it's relatively safe to take. To illustrate how misleading this can be, keep in mind that 
the safest pill of all would be a sugar pill... or perhaps a drop of Homeopathic water!
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So there you have it. My hope is that you can now appreciate the value of a properly 
conducted Clinical Trial in providing high quality evidence, enabling you to be much 
better informed when deciding on the claims of an alternative medicine.
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