Feature

Money Down the
Toilet
A critical look at the need
(or not) for nutritional
supplememts

The terms ‘down the toilet’ or ‘down
the drain/gurgler’ are frequently
used as hyperbolic metaphors to
describe waste; especially when that
being wasted is money. Literally
speaking however, most things that
are wasted, including money, do not
actually end up in a toilet — this is
just a saying. The enormous amount
of money that Australians spend
each year on vitamin and mineral
supplements, however, is an exception. The excessive\ amounts that are
ingested in the pills, powders or potions, that people pay big bucks for,
are generally passed through the
body and are excreted as waste;
quite literally into the toilet. This
article takes a critical look at the
need for vitamins, and explains why
popping vitamin pills is not simply a
poor substitute for a healthy diet, it
is a waste of money and may be potentially dangerous.

Supplement use

Stuart Adams is a qualified nutritionist (with a
real degree from from a real university) who
writes articles and regularly lectures for
Nutrition Australia.
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In 1986, the Parliament of Victoria
Social Development Committee published a study which revealed that
the health-food industry had grown
rapidly between 1970 and 1986, resulting in a five fold increase in
health-food outlets.1 To date, the
largest study to examine the prevalence and cost of alternative medicine in Australia was performed by
MacLennan & co-workers in 1996.2
They found that the overall use of at
least one non-medically prescribed
alternative medicine was 48.5 %,

and that the majority of these were
non-prescribed vitamin and mineral
supplements. They calculated that
Australians spent approximately
$621 million dollars annually on
supplements and other alternative
medicines; almost twice as much
money as that spent on pharmaceutical drugs. Furthermore, in 2000
the same researchers discovered that
there had been a 120% increase in
the amount spent annually on supplements and other alternative
medicines since 1996.3

Reasons for taking supplements
When asked why they take vitamin
and mineral supplements, many
people explain that it is because they
fear that they may not be getting
enough from their food alone, and
that our food supply is somehow
lacking in the nutrients we need to
stay healthy. In reality, nothing
could be further from the truth —
this single misconception is largely
responsible for the widespread unnecessary use of these supplements.

Nutrient Depletion
The source of this misconception
probably comes from advertising
material pushed by supplement companies; often making vague, generalized statements about it being difficult to obtain adequate vitamins and
minerals from our food supply, due to
farming techniques, nutrient depletion and processing methods.

US Senate Document 264
A frequently cited source of this information is knows as US Senate
Document 264. Below is an extract
from this document;
Do you know that most of us today
are suffering from certain dangerous
diet deficiencies which cannot be
remedied until depleted soils from
which our food comes are brought
into proper mineral balance?
The alarming fact is that foods
(fruits, vegetables and grains) now
being raised on millions of acres of
land that no longer contain enough
of certain minerals are starving us
— no matter how much of them we
eat. No man of today can eat enough
fruits and vegetables to supply his
system with the minerals he requires
for perfect health because his stomach isn’t big enough to hold them.
Donald Davis PhD, of the University of Texas at Austin, located this
particular document and discovered
that it is merely a reprint of a base-

less opinion piece that originally
appeared in the June 1936 issue of
Cosmopolitan magazine and was
placed into the Congressional record
by a Florida senator. It did not arise
from any government research study,
or any scientific study at all; it was
simply a speculative opinion that
happened to catch the attention of a
US politician. Davis presented his
findings in the November, 1997,
Townsend Letter and reported it to
the National Council Against Health
Fruad (NCAHF), who have since
published warnings to consumers to
be wary of those citing this erroneous document as evidence of nutrient
depletion.4

Nutrient Availability
A few years ago, the Australian Institute of Health and Welfare published a report which examined the
supply and availability of nutrients
in Australian foods, as well as their
apparent consumption.5 The food
consumption data was derived from
The Apparent Consumption of Food-

stuffs compiled by the Australian
Bureau of Statistics (ABS). The report estimated the nutrient content
in the food supply of all foodstuffs
available for consumption by the
Australian population, from which
assessments could be made as to
whether the nutrients available for
consumption are adequate to meet
the needs of the population. The
results of this data take into account
the expected nutrient loses that may
occur from various processing and
cooking techniques, and also other
potentially confounding variables, so
that the data accurately reflects actual nutrient consumption by consumers. The results indicate that the
supply of nutrients available remains relatively constant over many
years and that the Australian food
supply is characterized by an abundance of macronutrients, as well as
vitamins and trace minerals. The
following graph represents the nutrient consumption per capita, in relation to the Recommended Dietary
Intake (RDI) levels.5
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Evidently, the availability of nutrients in the food supply substantially exceeds the RDI levels. Other
studies which have examined the
composition of foods in various areas
of the world have also indicated that
there is generally an abundant supply of nutrient availability in foods
consumed in Australia 6-8 as well as
Great Britain9 and the United
States.10

Nutrient Intake
This evidence clearly shows that the
vitamins and minerals are there in
our food supply, however many people may believe that they are not
getting enough of them due to poor
dietary habits. Once again, this is a
common misconception.
Throughout 1995, the Australian
Bureau of Statistics surveyed approximately 16,400 homes evenly
distributed throughout Australia,
collecting data for the National Nutrition Survey.11 The purpose of this
study was to provide insight into the
dietary habits of Australians and
asses what areas of nutrient intake
were of the greatest concern. The
information collected by ABS researchers revealed that the average
vitamin and mineral consumption
among adults was generally greater
than RDI levels, as represented by
the graph below (in relation to RDI
levels).

Recommended Dietary Intakes —
a bare minimum?
Another common misconception is
that the Recommended Dietary Intake (RDI) levels (also called Recommended Dietary Allowance (RDA) in
the US), are the bare minimum levels of specific nutrients needed to
avoid a deficiency, and that it is
somehow advantageous to obtain
much higher levels.
The RDI for vitamins and minerals are devised by the National
Health and Medical Research Council, and are designed to be greater
than the actual physiological requirements; thus providing a kind of
metabolic ‘safety net’.12 They state:
Recommended Dietary Intakes
(RDIs) are the levels of essential
nutrients considered adequate to
meet the nutritional needs of most
healthy individuals. They are based
on estimates of requirements for age
and sex groups and, therefore, apply
to group needs. As they incorporate
generous factors to allow for variations in metabolism, absorption and
individual needs, RDIs exceed the
actual nutrient requirements for
practically all healthy people. Therefore, they are not synonymous with
requirements.
Issues to be taken into account when
comparing population intakes with
RDIs include:
• The RDIs exceed the actual nutri-
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ent requirements for practically all
healthy people, as described above;
• The proportion by which the RDI
exceeds the mean physiological requirement differs between nutrients.
Some RDIs incorporate more generous factors to allow for variation in
absorption and metabolism. It is
therefore not possible to compare
directly the proportion who exceed
the RDI for different nutrients.
To give an example, the minimum
amount of Vitamin C needed to prevent and cure a deficiency (scurvy) in
adults is approx 5-10mg/day13,14 yet
the RDI is set at 60mg/day in Australia12 and even larger in the US.13
Our plasma concentrations become
‘full’ at around 200mg/ day, at which
point we start to excrete excess levels. Although excess amounts are
excreted, they alter the equilibra of
various biochemical pathways in the
body (in the case of vitamin C, the
synthesis of certain sex hormones
can be disrupted, resulting in alterations in the ratio between progesterone and oestrogen which may induce
miscarriage in early pregnancy.14)
Most studies indicate that in healthy
people, amounts greater than the
RDI do not appear to be helpful.
With a few exceptions, little or no
evidence exists to support the notion
that larger than RDI levels of
micronutrients are needed for ‘optimum health’; in fact, ‘mega’ doses of
certain nutrients such as vitamin A,

Niacin, vitamin B6, vitamin D, folic
acid, iron and selenium can very
easily become toxic.14

When are supplements appropriate?
Not all vitamin and mineral supplements are entirely worthless. There
are certain conditions that may necessitate the use of dietary supplements.14 Some examples include:
• Folic acid among women of childbearing age
• Therapeutic administration of folic
acid, vitamin B6 and vitamin B12 to
control homocysteine metabolism in
those with elevated levels.
• Calcium and Vitamin D for people
(especially the elderly) who do not
consume adequate amounts of dairy
food.
• Iron in female vegetarians who
have low haemoglobin or those who
are being treated for iron deficiency
anaemia.
• Iron and / or vitamin B12 in vegans to prevent or treat anaemia.
• Certain medical conditions such as
cystic fibrosis or celiac disease may
necessitate the therapeutic administration of large doses of certain nutrients due to a diminished ability to
absorb them. Some elderly people
may also need B12 supplements due
to a diminished capacity to absorb it
as a result of low gastric acidity.
• Large therapeutic doses of certain
vitamins may be of use in treating
certain medical conditions (eg, niacin
for high cholesterol, Vitamin B6 for
carpel tunnel) however are generally
less effective than other pharmacological treatments.
Is poor nutrition a problem?
Given this information, one may
reasonably ask why the prevalence
of dietary related diseases is so significant if the population is obtaining adequate levels of vitamins and
minerals. To put it simply, there is a
lot more to good nutrition than just
vitamins and minerals. Too many
people’s diets are excessively high in
unused energy, saturate fats, salt
and added sugar, whilst not contain-

ing adequate levels of fruit, vegetables and whole grains.11
Why are plant foods so protective?
Population studies have revealed
that diets high in whole grains,
fruits and vegetables significantly
decrease the risk of many diseases
such as cardiovascular disease15,16,
type 2 diabetes16,17 and certain cancers.18,19 Precisely what substances in
these foods that are responsible for
their protective effect has been the
subject of much investigation. Following this line of thought, however,
has thus far led researchers to no
certain conclusion.
For example; a lower incidence of
lung cancer was observed among
high consumers of carrots as well as
other red and orange coloured vegetables in population studies.20
These foods are known to be rich in
carotenoids, most notably beta-carotene; a precursor form of vitamin A.
Because beta-carotene possesses
significant anti-carcinogenic activity
in laboratory studies,21 it was assumed that it was the beta-carotene
in these veggies that was responsible
for the apparent protection against
lung cancer.
This led to several large clinical
trials which involved giving either a
placebo or a large dose of beta-carotene to high risk subjects for several
years.22-24 The combined results of
these trials was adequately summed
up by the authors of Physicians Desk
Reference for Nutritional Supplements14, which states:
…three other large intervention
studies in normally nourished subjects, long-term smokers, former
smokers and those exposed to asbestos found no overall benefit from
high-dose beta-carotene. Moreover,
in one of these studies, there was a
significant 18% excess incidence of
lung cancer among those who received beta-carotene supplements.
Evidently, whatever the substance
in carrots and carotenoid-rich vegetables was that was protecting people against lung cancer was not the
beta-carotene. So what was it?

Phytochemicals
Ultimately, it is not known what
substances in plant foods are responsible for their protective effect; clinical trials testing individual nutrients
in the treatment or prevention of
cancer and heart disease have generally resulted in disappointing outcomes. There are potentially hundreds, if not thousands, of
substances present in plant foods
referred to as ‘phytochemicals’.
Many phytochemicals have been
identified as having various protective effects including protection
against cancer;25 however there are
several factors that need to be considered:
1. There are far too many
phytochemicals to study; some of
them may not have even been identified yet.
2. There are far too many of them to
simply put into a supplement pill.
3. Most importantly, the beneficial
effect that consumption of plant foods
have, more than likely comes from
consuming the combinations of many
phytochemicals found in fruits and
vegetables, rather than just a small
handful of them found in supplements.26
Consequently, taking supplemental doses of only a small number of
these phytochemicals is a poor substitute for eating plant foods. We
may never identify the specific
phytochemicals or combinations of
phytochemicals responsible for the
cardioprotective and
chemoprotective effects that fruit
and vegetable consumption has demonstrated in population studies. Put
simply, if you want the protective
effect of eating fruits, vegetables and
whole grains, you have to eat them
— there is no other way.

Juicing
It is also important to note than
many of the beneficial substances
present in plant foods are found in
their skins and fibrous content/
roughage.27,28 Consequently, drinking
fruit and vegetables juices, whilst
providing some phytochemicals, is a
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poor substitute for eating them
whole, and generally provides a very
dense source of sugar.29
Antioxidants — not all are equal
Antioxidants have become a much
talked about issue in the media. Antioxidants help to defend against free
radicals which disrupt DNA, oxidize
lipids and damage cell membranes —
all factors that contribute towards
the causation of both cancer30 and
cardiovascular disease.31 Unfortunately, there are two factors that
need to be considered in regards to
antioxidants. The first is that there is
a lot more involved in the pathogeneses of these diseases than simply
free radical attack.32 The second is
that whilst various plant foods provide substances that do possess significant antioxidant activity, the
same substances also possess a
plethora of other actions that help
defend against disease. Substances
whose only mechanism of action is an
antioxidant one may help to defend
against free radicals, but may not
help to defend against the many
other factors involved in the development of these diseases.
To give an example, it is known
that large supplemental doses of the
antioxidant vitamin alpha-tocopherol
(vitamin E) decreases the susceptibility to low-density lipoprotein (LDL)
‘bad’ cholesterol oxidation (which is a
significant contributing factor in the
pathogeneses of coronary heart dis-

Page 58 - the Skeptic, Summer 2005

ease).33 Population studies have revealed that diets high in vitamin E
rich foods such as nuts,34 olive oil35
and whole grain cereal foods16 significantly decrease the risk of heart disease. Despite these observations,
large well-designed clinical trials
have generally failed to find any reduction in the incidence of heart attacks between subjects given vitamin
E supplements, and those given a
placebo over several years.36
To give another example, this time
using cancer as the model; it is well
known that tea, particularly green
tea, possesses a very potent antioxidant action (far greater than that of
vitamin E). The graph below compares the antioxidant activity of tea
with various vegetables.37
Despite having such a powerful
antioxidant activity, the majority of
well designed population studies have
found little if any significant reduction in the risk of cancer among
drinkers of both green and black
tea.38-42 On the other hand, a majority
of well designed population studies
have demonstrated a significant reduction in the risk of cancer18 and
cardiovascular disease15 associated
with higher intakes of fruits and vegetables, despite having an antioxidant action considerably less powerful than tea. It is important to
understand that many of the substances found plant foods such as
whole grains43 fruits vegetables44 (and
even tea45) also possess a wide range

of protective mechanisms, only one of
which is an antioxidant action.

Antioxidant Nutrients
Unfortunately, some people may be
under the impression that taking
large doses of certain antioxidants
may be all that is required to help
protect against diseases such as cancer. Vitamins C, E, beta-carotene and
Selenium are all essential nutrients,
and all possess an antioxidant activity. Due to their antioxidant activity,
it was thought that they may help to
defend against cancer.
In 2004, a review of 14 clinical
trials involving more than 170,000
people published in The Lancet, found
antioxidant vitamins C, E and beta
carotene offered no protection against
cancer.46 This study provided strong
evidence that antioxidant vitamin
supplements are not effective in protecting against cancer. It was of concern to note that this review found a
small increase in mortality among
people taking antioxidants compared
with those given a placebo.

Vitamin and Mineral Supplements —
The bottom line
Population studies have found
strong evidence that higher consumption of plant foods such as
fruits, vegetables and whole grains
can significantly decrease the risk of
serious diseases such as cardiovascular disease, diabetes and certain

cancers. It is not known precisely
what substances in these foods are
responsible, as there are so many of
them; many having a diverse range
of potentially protective biochemical
mechanisms. Whilst they are good
sources of vitamins and minerals,
most people can, and do, get enough
vitamins and minerals from their
diets, and do not need additional
doses in the form of supplements.
Additionally, while plant-foods do
contain substances that have an
antioxidant activity, they also possess various chemoprotective and
cardioprotective mechanisms that
antioxidant vitamins do not. Based
on the available data, it is
recommended that we consume at least two serves of
fruit and five serves of vegetables per day, as well as
replacing refined grain foods
with whole grain foods and
including several serves of
legumes per week.47
As stated previously: if
you want the beneficial effect of fruits and vegetables,
you have to eat them —
there is no other way.

of these supplements may be of some
worth, but are generally poor [and
expensive] substitutes for the foods
they are replacing. Briefly, some
examples include:
Fish Oil — Higher consumption of
fish is associated with a decreased
risk of cardiovascular events, asthma
and cognitive/behavioural problems,
presumably due to the Omega 3 fatty
acids DHA and EPA. Clinical trials
have demonstrated that fish oil supplementation may be an effective
treatment for some of these problems.48 Fish however is also a rich
source of vitamin D and selenium
which fish oil supplements are not.

Grape Seed Extract — Grape seeds
are a rich source of antioxidant
phytochemicals which may possess a
range of cardioprotective mechanisms. Thus far, however, most of the
evidence to support this notion comes
from laboratory studies.52
Green Tea Extract — Green tea
may have some healthful benefits,
however, at least some of that benefit
comes from being absorbed in the
mouth and present in the saliva —
something which does not occur upon
administration of a green tea extract
capsule.53
Probiotic Supplements — Preliminary evidence from clinical trials
have demonstrated a range of
potential medicinal uses of
lactic acid bacteria supplements, however more research
is needed.54

Plant sterols, stanols and
wax alcohols — These substances are extracted from
plants and are used in therapeutic doses to treat high
cholesterol levels (hyperlipidaemia). They are especially
effective in combination with
statin drug therapy. They are
Popping
supplement
pills
is
a
poor
substitute
for
a
healthy
diet
What about other
usually added to foods such as
Photo courtesy of Chi Tan, with thanks.
supplements?
margarine, however are availAlthough many of the most popular
able as supplements as well. Despite
Garlic — Garlic is truly a healthy
dietary supplements contain vitatheir efficacy in cholesterol lowering,
vegetable which may decrease the
mins and minerals, the other types
whether they decrease the risk of
risk of gastro-intestinal cancers,49
of supplement products available on
heart attacks is yet to be adequately
however garlic is only one of many
the shelves in health food stores sold
demonstrated in well designed clinihealthy vegetables; consequently, it
as ‘listed therapeutic goods’ are clascal trials.55,56
only replaces one of them. Garlic
sified as ‘functional food’ suppleGlucoasmine and Chondroitin —
ments, or herbal medicines; not all of supplementation has demonstrated
Glucosamine sulphate and Chondroimodest alterations on a number of
which are entirely worthless.
tin sulphate are not exactly dietary
cardiovascular disease ‘risk factors’50,
supplements, because they do not
Functional Food Supplements
however has yet to demonstrate a
supplement anything that would
decrease in actual cardiovascular
Although their efficacy in the treatnaturally occur in our diet, and are
events (ie, heart attacks or strokes).
ment of acute or chronic medical
therefore more like a drug or mediconditions may be limited (their use
Flax seed oil — Flax seed is a rich
cine. They do appear to be more effecis probably more effective in combisource of phytoestrgens, lignans and
tive than a placebo in the treatment
nation with other treatments), ceressential fatty acids; all which conof osteo-arthritis.57
tain ‘functional food’ supplements
tribute towards its healthful effects.
Vegetable Juice Extract Supplemay be of value as an addition
Flax seed oil, however, is a poor subments — Generally provided as powsource of functional nutrition, thus
stitute because most of the beneficial
ders, they are usually made of the
potentially contributing towards
effect is due to the substances
solidified extracts of vegetable juice.
disease prevention. Although the
present in the fibrous flax seeds, not
The health benefits of these supple51
discussion regarding the use of these
just in its oil.
ments are most likely comparable to
supplements lies beyond the scope of
that of juicing.58
this article, suffice to say, that many
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Psyllium Husk — Usually consumed as a powder, psyllium husk is
often used as a fibre supplement. As
is the case with other foods rich in
soluble fibre, preliminary evidence
suggests that in significant quantities, psyllium husk may be effective
in the treatment of chronic constipation59 and may lower serum cholesterol and glucose levels.60
Herbal Medicines — A significant
portion of the products found in
health food stores are not dietary
supplements but herbal medicines.
The difference between a dietary
supplement and an herbal medicine
is that a dietary supplement is designed as just that — a supplement
for a food or nutrient. That is, they
provide approximate levels of that
food that would be obtained from
dietary sources. Herbal medicines are
either derived from plants which are
not intended to be eaten, or are made
from highly concentrated extracts of
certain foods, which provide levels
not normally provided by dietary
means. Dietary supplements are
generally meant to substitute a component of a diet, whereas herbal
medicines are specifically meant for
medicinal purposes — that is, they
are used to treat specific medical
conditions.
Of course, there is some overlap in
this definition, as many products
sold as herbal medicines are simply
extracts of a food designed to provide
a high-dose supplemental form of
that food — garlic being a typical
example. Additionally, many herbal
medicines can be taken as an infusion or tea, in which case, although
they are being used for medicinal
purposes, they are contributing to
one’s diet. Consequently, there is not
a clear-cut definition, as some over
lap exists between dietary/nutritional supplements, functional food
supplements and herbal medicines.
It should be noted that herbal
medicines designed for medicinal
purposes often come from plants
which are not meant to be consumed
ordinarily, and although they may be
‘natural’, they can contain highly
concentrated extracts of
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pharmacologically active substances.
Consequently, they are acting as a
drug, and should be treated with the
same precautions as a drug. Many
can have unfavourable side effects or
can react adversely with other medications. Some can also be toxic if not
used correctly. Whilst there are a few
herbal medicines which have been
thoroughly studied, many have not
been, so available information is
often based on anecdotal accounts or
‘traditional’ uses. Although some
herbs have demonstrated efficacy in
managing certain diseases, they are
generally not the best choice for primary pharmacological treatment.61

More Information
If you would like some reliable information on specific dietary supplements or herbal medicines, here are
some good websites:
Sloan Kettering — About herbs,
botanicals and other products. This
website provides some good reviews
of the scientific data available on
various herbs and dietary supplements. Available at:
www.mskcc.org/mskcc/html/
11570.cfm
PDR — Physicians Desk Reference. This website has some good
reviews on nutritional supplements,
however its information on herbal
medicines is unreliable, as it is
based largely on ‘traditional’ uses
instead of scientific evidence. Available at: www.pdrhealth.com

various forms of complementary and
alternative medicine including some
supplements. Available at:
www.quackwatch.org
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