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intakes were worse than those found in any previo
Australia.1 Their staple diet was white bread eaten
Syrup, jam or honey, and washed down with large
sweetened tea.2 This dietary pattern was acquired 
when state government policies were to segrega
people and issue them a weekly ration of eight po
two pounds of sugar and a quarter pound of tea.3
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ABSTRACT

• The fortification of staple foods has eliminated many 
deficiency diseases.

• Despite this, “tampering” with people’s food always 
provokes opposition, much of it from health professionals.

• Opposition is often based on self-interest, tunnel vision and 
theory rather than research.

• A historical perspective of the patterns of objections to 
fortification and its outcomes may help resolve the anxieties 
and opposing ethical positions of advocates and opponents 
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of fortification.
n t
Th
weI
 he early 1970s, I worked in Bourke, 800 km west of Sydney.

e population in the town was 3500 people, of whom 25%
re Aboriginal people. More than 30% of the Aboriginal

people had clinical signs of vitamin deficiency, such as angular
stomatitis, glossitis and skin xerosis. Fifty per cent of the children
and 15% of adult women also had laboratory evidence of iron
deficiency. Their blood vitamin levels and daily food vitamin

us surveys in
 with Golden
 quantities of
in the 1920s
te Aboriginal
unds of flour,

I thought that the quickest method of improving the health of
Aboriginal people in Bourke was to fortify their bread with iron,
thiamine, niacin and riboflavin. The local baker agreed. The
amounts added were well within the levels permitted by the Pure
Food Act 1908 (NSW), and about half that currently found in
breakfast cereals.

I was then an unpublished novice researcher, naively unaware of
the difference between legal regulations and community consent.
My research mentors had asked the Bread Research Institute to be
an independent monitor of this study. A spokesman mentioned it
to a reporter from a weekly newspaper, the National Times. To our
surprise, he ran a front-page story under the headline “The guinea-
pigs of Bourke: the secret bread tests”.4 This article provoked
considerable correspondence. Most writers were supportive, but
some haematologists maintained that fortification would put peo-
ple with thalassaemia and haemochromatosis at further risk of iron
overload. That was a reasonable generalisation, even though there
were no known cases of either disorder in Bourke Shire. They also
contended that the added iron could mask the early diagnosis of
bowel cancer by slowing the appearance of iron-deficiency anae-
mia. Some nutritionists and public health doctors also argued that
education of the population was far preferable for fortification of
foods.5

The local baker had a low tolerance for this controversy and
stopped fortifying his bread. However, re-examination of the
Aboriginal people previously tested showed significant improve-
ment in the blood levels of those vitamins added to the bread.6 At
the same time, blood levels of vitamins not added to the bread
remained unchanged or worsened. In addition, physical signs of B-
group deficiency had virtually disappeared.6 An editorial in the
Lancet pointed out that this was one of the few studies that
provided objective evidence for the benefits of fortification in
nutritionally compromised communities.7 This work also contrib-
uted to state health ministers instituting the fortification for flour
to isolated Aboriginal communities.8

History of fortification
Bread has been a staple food for about 10 000 years, and yeast-
risen bread for 4000 years. White bread was produced in 1870

through the roller milling of wheat to remove the outer layers of
bran and pollard. This led to a range of vitamin B deficiency
diseases in people whose staple food was white flour, but not in
those who consumed brown flour. Research identified and synthe-
sised the vitamins that had been lost in the refining process, and
led to the idea of fortifying white flour to replace what had been
lost during refining.9

Fortification has been shown to be worthwhile if:
• there is a public health problem from lack of one or more
nutrients;
• the food to be fortified is consumed in sufficient amounts by
nearly all people in the target population;
• the nutrients are physiologically available;
• the added nutrients produce no toxic effects or change to the
characteristics of the food; and
• the fortification program is economically feasible.10

The earliest known nutrient supplementation of food was in
400 BC, when the physician Melanpus added iron filings to wine to
increase Persian soldiers’ strength.10 In 1833, the French agricul-
tural chemist Jean Baptiste Boussingault urged his government to
add iodine to salt to prevent goitre. It took until 1920 for his
suggestion to be implemented. It was so successful in reducing
goitre and cretinism in affected populations that it prepared the
way for future fortification of foods.11

Between 1924 and 1944, iodine was added to salt, vitamins A and
D to margarine, vitamin D to milk, and vitamins B1, B2, niacin and
iron to flour and bread. The major impetus to fortification was
World War II. Both the United Kingdom and the United States
governments recommended voluntary fortification of flour and
bread. By 1943, the US Army would not purchase any flour or bread
that was not fortified. In the UK, calcium, thiamine, niacin and iron
were added to bread. In some cases, this was poorly absorbable
powdered iron obtained from grinding up old railway lines.12

Many countries, such as Russia, the UK and the US, have added
iron and vitamins to flour, bread and other foodstuffs with the
intent of preventing or alleviating nutritional deficiencies in their
population. Bread has been fortified with various preparations of
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iron, vitamins, amino acids, sesame, mung, soy, and broad bean
flour, pumpkin seed, iodine, calcium, magnesium and zinc. The
first Australian experiment in fortification was in 1956, when
iodine was added to bread in Canberra to prevent goitre and
cretinism.13 Tasmania added iodine to bread between 1966 and
1974.14 They ceased this practice because of concern about iodine
toxicity from milk contaminated with iodine-based antiseptic
solutions. Newer sanitisers have led to a decrease in the iodine
content of milk. This has led to the re-emergence of mild iodine
deficiency and the call for mandatory iodisation of salt.15

Thiamine

In the 1980s, the Adelaide psychiatrist Peter Yellowlees, and
others, rekindled the fortification debate by pointing out that
alcohol-related brain damage was a major Australian public health
problem requiring a national policy for thiamine fortification of
flour, bread and alcoholic beverages.16,17 Yellowlees was not aware
of the previous studies in Bourke. They might have warned him of
the controversy that can arise from apparently simple dietary
interventions. And that history was repeated. In 1987, the
National Health and Medical Research Council recommended the
addition of thiamine to beer and flagon wine, but this was opposed
by both brewers and anti-alcohol groups.18,19

The brewers’ argued that thiamine changed the flavour of the
beer. In fact, the taste of thiamine can merge with the flavour of
beer, but not with that of table wine. The brewers also argued that
adding thiamine to alcoholic beverages would affect their export
trade because such beverages would not be acceptable in other
countries. They asserted that if Australian beers had to have added
thiamine, so should beers that were imported into Australia.
Yellowlees challenged these objectors to provide information about
the number of alcoholics who developed brain damage through
drinking expensive German beer and commented that their
“stance was essentially the same maladaptive psychological
defence mechanism as that of many alcoholics — denial”.20

Temperance groups and nutritionists stated that it was philo-
sophically unsound to add good food to a bad product and that
making alcohol into a super food was likely to encourage greater
consumption. The compromise solution was to add thiamine
only to bread, and this became mandatory in 1991.19 

Unfortunately, no monitoring system was set up to examine the
effect of this public health measure. Indirect evidence is that it has
decreased the incidence of Wernicke’s encephalopathy and Korsa-
koff’s psychosis.19

Folic acid

By the 1950s, obstetricians began to think that diet had something
to do with neural tube defects, as the incidence of the condition
was higher in low socioeconomic populations and in babies
conceived in the winter, when there was a lack of fresh food.21

Folic acid is derived from the Latin folium for leaf. It was isolated
from spinach in 1941, and is a member of the B group of
vitamins.22

A number of studies have been carried out to see whether folic
acid protects women against producing children with neural tube
defects. The best known Australian study was by Bower and
Stanley in 1989.23 The two most definitive studies were the British
Medical Research Council Vitamin Study Research Group report

on the prevention of neural tube defects in 1991, and a Hungarian
study in 1992.24,25

A neural tube defect is a catastrophic condition for a child and
his or her parents. Neural tube defects affect about one child per
500 births (about 400 children in Australia per year). Folate
fortification could reduce these figures by 75%.24,26 Consequently,
there has been much debate about the best method of ensuring
that women of childbearing age consume at least 400 μg of folic
acid per day. Paediatricians and dieticians urge women of child-
bearing age to increase their dietary intake of folic acid by eating
dark-green leafy vegetables and citrus fruits. The nutritional
supplement and vitamin industry maintain that it is better for
women to take multivitamin supplements routinely before and
during pregnancy. The problem with both these approaches is that
the information has to reach the public, they have to act on it, and
women have to know when they wish to fall pregnant. Many, if not
most, pregnancies are unplanned, and information about folic acid
seems to have reached only about 50% of fertile women — and not
those 50% who are most in need.26-28

In 1994, an NHMRC Expert Panel recommended voluntary
fortification of bread, flour and cereals as the preferred strategy.29

But by 2001, only a few of the recommended foods were being
fortified with folate.27 Recently, the Australian and New Zealand
Food Regulation Ministerial Council recommended that folate
supplementation become mandatory in flour. But this is yet to
happen.26 One factor in this delay is the persisting fear that folic
acid will mask the development of pernicious anaemia and thus
lead to neurological damage. This concerns geriatricians, who
warn that folic acid fortification may adversely affect the 15%–20%
of elderly patients who have low vitamin B12 levels.30 Truswell has
traced the historical antecedents of this anxiety. Before vitamin B12
was isolated in 1950, high doses of folic acid were used to treat
pernicious anaemia. This often produced an improvement in the
blood picture, but had no effect on the neurological complications
of vitamin B12 deficiency. With much lower intakes of folic acid
and the easy measurement of serum vitamin B12, such anxieties are
now misplaced.31 Experience in 50 countries that have mandatory
fortification with folic acid has not shown any apparent increase in
neurological disorder.32

Historical patterns of objection to food fortification

The overall history of fortification has been beneficial, particularly
with regard to iodine in salt and bread to prevent goitre and
cretinism; vitamin D in milk to prevent rickets; thiamine, niacin
and riboflavin in bread to prevent beri-beri and pellagra; and
fluoride in drinking water to reduce dental caries. Despite this
positive history, any attempt to improve the public’s health by
“tampering” with their food or water invariably provokes a predict-
able and repetitive pattern of opposition.

Some nutritionists oppose fortification on the doctrine that
education about a well balanced diet is a more logical approach
than fortification. The nutritional supplement and vitamin indus-
try promote the view that it is better for people to consume
multivitamin supplements. Both groups “use the rhetoric of the
anti-fluoridationists of the last century” to ask if it is ethical to
medicate a conscious and mentally competent adult without
obtaining that adult’s informed consent.28 They do not ask if it is
ethical to deny potential benefits to populations and socioeco-
nomic classes at risk.
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The task of expert committees and policy makers in this area is
to obtain scientific information to enable them to weigh the
potential benefits against the real and theoretical risks of vitamin or
mineral overload. Where such information is lacking, research and
monitoring is mandatory and should be financially supported.
This is the only logical approach towards resolving scientific and
ethical uncertainty.33

Conclusion

My purpose in this article was to examine Australian attempts at
the fortification of flour and beer. Despite the overwhelming
evidence of benefit to the public, advocates of fortification as a
public health measure can predict that there will be objections.
These often arise from self-interest and tunnel vision. The self-
interest will involve protecting a business or discipline. The
tunnel vision will focus on a specialist’s disease. Each interest
group will invoke the medical ethical principle which best
supports their stance: respect for a person’s autonomy and
avoidance of harm to others, versus the obligation to help others
with an equal distribution of benefits to those most in need.
These are all democratically legitimate positions, the resolution
of which is best approached through research rather than
rhetoric. That research should include an awareness of the
pattern of objections and the outcomes of previous fortification
programs. It would save both advocates and opponents much
angst, time and energy.
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