MEMORANDUM ON
DENTAL CARIES AND FLUORIDATION

An Roinn Slainte,
October, 1962.

DENTAL CARIES AND FLUORIDATION
THE EXTENT OF THE PROBLEM OF DENTAL DECAY

Recent examinations of children's teeth in the course of extensive
surveys carried out by the Medical Research Council at the instance of
the Minister for Health have confirmed the belief that the incidence of
dental decay is widespread and very serious.
In the course of these surveys, the teeth of 26,952 children in six
areas (the cities and counties of Dublin, Cork, Limerick and Waterford
and the counties of Kildare and Wicklow) were examined and it was
verified that the vast majority of children have bad teeth, the amount
of decay increasing with the age of the children. As examplesIn Dublin, children aged 10 had, on average, 5-6 teeth decayed,
missing or filled, and children aged 15 had, on average, 10
decayed, missing or filled teeth.

f n Cork, the figures wereaged 10 - 6 decayed, missing or filled teeth.
aged 15-10
One notable exception was in the village of Patrickswell, County
Limerick, where fluorine is naturally present in the public water supply.
ln this village the children's teeth were markedly healthier than
elsewhere.
It is clearly necessary to make a determined effort to curb this
serious and widespread disease, one which may have far-reaching effects
on general health, and which imposes an economic drain on both health
services and individuals.
WHAT REMEDIES ARE THERE?

One apparent remedy would be substantially to increase the number
of dentists in practice. This is out of the question. There are about 600
dentists in practice in the State. To enable a reasonably satisfactory
service to be provided for all sections of the population, it has been
estimated that a total of about 1,800 dentists would be needed. It would
be impossible to procure another 1,200 dentists within any reasonable
time. Even if every dentist qualifying at the dental schools remained in
practice here, and even if every one of the existing 600 dentists continued
to practice, it would take 20 years to supply sufficient dentists to treat
everybody adequately. Apart from the question of numbers, the
national bill for the earnings of another 1,200 dentists would be at
least £2,000,000 a year-to say nothing of the capital costs of equipment, and the cost of attendants, rentals, travelling, etc.
It may be suggested that something might be accomplished by
better education in eating habits and dental hygiene. This is truebut only to a very limited extent. The fundamental cause of bad teeth
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is the modern diet-and this i something which cannot be changed
substantially. Ireland is no exception here; all advanced countries
must pay the penalty of the modern dietary and none ha found a way
of changing either the diet or the habits of eating, lea t of all among
children. The realisation that it i quite imp sible to cope with dental
decay with the numbers of denti t available, or by inten ified educational methods, has prompted the authoritie of many countries to seek
some effective and safe way of dealing with it, other than direct
treatment.
THE BEST ALTERNATIVE

It was observed for the first time in the 1930's that children in
areas in the U.S.A. where fluorine was naturally pre ent in the drinking water had noticeably good teeth. Prolonged cientitic studies confirmed that where the fluorine was present at around I part per million
the extent of decay was some 60% less than normal, and the people's
health was completely unaffected by their continual drinking of the
fluoridated water.
As a logical result of this discovery, the water supplies of three
different towns in North America were artificially fluoridated in 1945
to the extent of 1 part per million, careful records of the effects on
teeth being kept for a number of years. The results showed that the
~dditi?n of fluorine to the water supply brought about an improv_ement
m children's teeth similar in degree to that earlier observed m the
areas where fluoridation had occurred naturally and that no ill-effects
on health in the three towns were discovered over the 10 years' study
period. None have since been discovered.
~ollowing on these findings, other public authorities in America
fluor~~ate? their water supplies. At the present time, over 2,000 commumtles m the U.S.A. with a total population of over 40,000,000. and
12? ~ommunities in Canada comprising over 1,600,000 people, are
drm~mg artificially fluoridated water. These developments attracted
considerable attention elsewhere. There were minorities and some
individuals in ceitain communities who opposed fluoridation on vario~s
grounds ; the main objections raised will be discussed further in this
~emorandum. Partly in order to examine possible objections dispasSionately, and partly to ascertain all the facts about fluoridation, a
number of countries embarked on special studies of the whole subject.
THE RESULTS OF INDEPENDENT STUDIES
1

~ 1952 the British authorities sent a special Mission to North
Ame~Ica to study the fluoridation of domestic water supplies. The report

of this Mission included the following findings : .. In areas where the drinking water contains fluoride at a level
of 1 p.p.m. or more, there is much less dental caries than in areas
where the water is free from fluoride Compared with areas where
the d nnk"mg water contains little or no fluoride there is about 60 per
~ent les_s d~ntal caries among children aged 12 to 14 ye~s and
bout stx tlmes as many children have permanent teeth whtch are
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free from caries. . . . We consider that an artificially liuoridated
water is similar in its action to one containing naturally derived
fluoride. . .. The appearance of the teeth is excellent. ... We
have found no scientific evidence that there is any danger to health
from continued consumption of water containing fluoride in low
concentration. . . . We are impressed by the fact that millions of
people are living in ordinary good health on waters containincr
fluorides at levels of 1 p.p.m. or more".
"
Following on examination of the report of this Mission, the British
Government, in a statement published in 1955, said :
"The Government has every reason to believe that fluoridation is
of great benefit in the preservation of the teeth of children, and
ultimately also of adults, against dental decay and that it reduces
dental decay in children by about 60%. There is no evidence that
the consumption of water fluoridated to a level of about 1 part per
million has any harmful effects on those who drink it. We are
fortunate in having available not only the experience of some ten
years of fluoridation in America, but also that of the life-long
consumption of waters containing fluoride naturally, ·both in
America and in this country."
The World Health Organisation established an Expert Committee
on water fluoridation, which, in 1957, concluded as follows, after extensive studies :
" Drinking water containing about 1 p.p.m. fluoride has a marked
caries-preventive action. Maximum benefits are conferred if such
water is consumed throughout life. There is no evidence that water
containing this concentration of fluoride impairs the general health.
Controlled fluoridation of drinking water is a practicable and effective public health measure".
The Councils on Drugs, Foods and Nutrition of the American Medical
Association also examined the question of fluoridation, reporting in 1957
that" Fluoridation of public water supplies so a to provide the
approximate equivalent of 1 p.p.m. of fluorine in drinking water ha
been established as a method for reducing dental carie in children
up to 10 years of age. . . . The evidence from Colorado Spring
indicates as well a reduction in the rate of dental caries up to at least
44 years of age. No evidence ha been found since the 1951 tatement by the Councils to prove that continuou inge tion of water
containing the equivalent of approximately 1 p.p.m. of fluorine for
long periods by large segments of the population i harmful to the
general health. Mottling of the tooth enamel (dental fluoro i )
a ociated with thi level of fluoridation is minimal."
In the ame year a Commi ion of Inquiry e tabli hed by the ew
Zealand Government, in the course of a very exten ive report following
their tudie of fluoridation , stated-
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"The fluoridation of public water supplies in New Zealand would
be followed by substantial benefits to dental health .... Fluoride is
beneficial in proper amounts and the optimum level in drinking
water can be established with certainty. . .. In the proposal to
fluoridate public water supplies there is no risk of excessive
ingestion; there is no risk of chronic fluol'ide poisoning;
and the possibility of acute poisoning can be disregarded
entirely. No harmful effects on health will follow the fluoridation of
water supplies whether in respect of the complaints specifically made
before us or otherwise . . . . The efficacy of fluoridation as a public
health measure is proven. No alternative suggested would be
effective as a public health measure. There is no practicable method
of adjusting the daily intake of fluoride other than by addition of
that substance to public water supplies . . . . No question of personal liberty arises in regard to fluoridation. As the process would
not be acceptable if it were ineffective or hazardous, any objections
to it based on personal right should be evaluated as objections
to a public health measure which is not merely beneficial but also
safe."
The Irish Government had at that time been examining all possibl'-!
solutions of the very serious problem of dental decay, and in 1957 the
then Minister for Health, Mr. T. F. O'Higgins, T.D., S.C., established a
Consultative Council to examine and report on fluoridation. Among the
Council's findings in 1958 were the following :"Having considered all the information available to it on the
relationship between fluorine and dental decay the Council is
satisfied that an increased intake of fluorine will reduce the
incidence of dental caries and that it is desirable to provide for such
an increased intake. The Council is further satisfied that the
increased intake of fluorine can best be provided by the fluoridation
of public water supplies to the level of I part per million F."
In the same year the Royal Swedish Medical Board reported as
follows to the King of Sweden :"With regard to fluoridation of public water supplies, that is,
bringing the concentration of fluoride in drinking water to approximately 1 mg per litre (i.e. 1 part per million), it has been found that
this measure will reduce the incidence of dental caries by about
50% in children and young persons who have consumed such water
all their lives. . . . The protection of the teeth offered by fluoride
seems to be effective still in middle-aged persons, judging from a
small number of investigations. . .. In the opinion of the Board the
inquiry carried out has shown that fluoridation of public water
supplies does not involve any demonstrable health hazards even on
prolonged consumption of the water. . . . The Board is fully aware
of the fact that, in point of principle, objections may be raised
again t fluoridation of drinking water on the orounds that the
citizens would be compelled to consume fluoridated water, and that
a movement of oppo ition again t fluoridation exists in the United
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States and to some extent in Sweden as well. The "Interim
Committee for Personal Integrity " in Goteborg, for instance, has
appealed to the Board for measures against fluoridation of drinking
water. The Board cannot find, however, that these objections carry
sufficient weight to be allowed to obstruct an important public
health measure. The incidence of dental caries in Sweden has
reached such proportions that all available means for its combat
have to be utilised. Fluoridation of drinking water is one of the
methods that should be employed".
More recently the Government of the Province of Ontario, Canada,
established a Committee of Inquiry into the fluoridation of municipal
water supplies. This Committee reported in 1961" We are convinced that the incidence of dental caries in Ontario
is of such magnitude that it must be regarded both as a serious
and as a major public health problem and that adequate treatment
of dental caries in the whole population is beyond the resources of
the dental profession. . . . We firmly believe that the reduction
of the incidence of dental caries is a problem of prevention, not
one of treatment. We are convinced that it has been conclusively
proved that the presence of fluoride, either naturally occurring
or mechanically added in a municipal or communal water supply
in concentrations of approximately one part per million, strikingly
reduces the incidence of dental caries when such water is consumed during the period of tooth development and that the
caries-reducing effect of fluoride extends into adult life. We
are also convinced that the long-term ingestion of fluoride at
approximately one part per million over a very wide range of
water intake is not harmful to bodily health and that no fluorosis
of aesthetic significance is specifically associated with it. . . . We
find that the cost of fluoridating a municipal water supply is very
reasonable in relation to the health benefit of the community. We
believe that at the present time there is no practical alternative to
the fluoridation of municipal water supplies in those areas where
the water does not contain approximately one part per million of
fluoride. We hold the firm opinion that the fluoridation of municipal water supplies by the authority of appropriate legislation
would not be a denial of any fundamental or basic civil right or
liberty which the Legislature of Ontario should protect and
preserve ".
As has already been mentioned, the British Government sent a
pedal Mission to orth America to study fluoridation. The Government in Britain decided, after considering the Mission's report, to
conduct controlled studies of fluoridation in selected areas (Watford,
England ; Anglesey, Wale , and Kilmarnock, Scotland). The e studies
were to continue over a period of at least five year . The British
authorities earlier thi year published detailed finding of five year '
fluoridation studies and the re ults achieved by 1961. The con lu ion
reached were-
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Five years of fluoridation at a level of 1 p.p.m. in three study
areas has brought about in each a substantial improvement in
the teeth of young children ;

.

2. The results of fluoridation obtained so far are in line with
American experience ;
3. No evidence of harm from fluoridation has been discerned
despite continuous vigilance ;
4. The addition of fluoride to wa'ter supplies at a specified level
has presented no technical difficulties."
The opinion, expressed in 1957, of the Expert Committee of the
World Health Organisation, that the findings of the various authoritative · bodies up to that time "fit together in a consonant whole that
constitutes a great guarantee of safety-a body of evidence without
precedence in public health procedures," is indeed confirmed by the
accumulated further evidence now available. These findings cannot
lightly be set aside; they are the careful conclusions of responsible,
reputable bodies whose task was to find all the facts and to report
their conclusions objectively. In the light of this impressive body of
evidence, and the compelling need for an effective means of combatting
the extensive toll of dental decay, the Government in 1959 promoted
legislation to introduce the fluoridation of water supplies in Ireland.
After full consideration by both Houses of the Oireachtas over a long
period, the Government's proposals became law in December, 1960.
Under this legislation, regulations were made in May, 1962, requiring
the Dublin, Kildare and Wicklow authorities to fluoridate the larger
of their water supplies, before 1st April, 1963, to the extent of 1 p.p.m.
OBJECTIONS TO FLUORIDATION

Despite the overwhelming evidence in favour of it, fluoridation has
been the subject of objections by minority groups and by some
individuals.
The principal objections have been:(1) The addition of fluorine to the public water would cause

damage to health, ranging from minor discomforts to severe
physical injury or even death.

Answer: There are no valid grounds for this objection. Millions of
people all over the world have been drinking and using naturally
fluoridated water all their lives, in many cases in concentrations much
higher than is proposed for this country, without ill effects. A number of
scientific and public health bodies of the highest standing have studied
alleged ill effects of fluoridated water. These bodies, which include the
British Medical Research Council, the Expert Committee of the World
Health Organisation, the New Zealand Commission of Inquiry, The
Royal Swedish Medical Board, The Ontario Committee of Inquiry, have
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stated that water containing 1 p.p.m. of fluorine is harmless to health
even after long periods of ingestion. The United States Public Health
Service, the British Ministry of Health and the Netherlands Ministry of
Health have also endorsed the safety of fluoridation. The Irish Fluorine
Consultative Council was satisfied as to its safety at 1 p.p.m. The dental
profession, both in Ireland and in Britain, have fully endorsed fluorida'tion. The most recent report on this matter is that of the special
Research Committee set up by the British Gov.e rnment to conduct
research into the effects of fluoridation on health and disease. This body
reached the conclusion that "No harmful effects from the addition of
1 p.p.m. fluoride to drinking wa·ter have been demonstrated in any of the
extensive medical evidence which they collected and reviewed ", and that
"no evidence of harm from fluoridation has been discerned despite
continuous vigilance ".
(2) Fluoride is a poisonous substance and
dangerous to add it to water.

therefore it is

Answer : Excessive doses of fluoride can cause ill effects but it is
quite incorrect to say that in minute concentration in drinking water
fluorine has the same effect as it would have in high concentrations.
Many substances in common use by human beings are beneficial when
used in proper amounts but can be harmful if used improperly. Other
mineral elements-such as iodine, cobalt, copper, zinc, manganeseoccur in trace amounts in food, and while, as in the case of fluorine,
these may produce harmful effects if administered in large amounts,
they are ,beneficial in very small quantities.
Other substances which can be harmful if used to excess are added to
public water supplies : for example, aluminium sulphate, powdered
whiting, odium silicate, chlorine, anhydrous ammonia, and hydrated
lime are added for various purposes to the water supplied to Dublin city.
Fluorine is a natural mineral element found, in chemical combination
as fluoride, naturally present as a trace element in most foods-in
vegetables, meat, cereals, fruit, fish, eggs, cheese and tea. It is a normal
part of the daily diet and is a normal constituent of bones and teeth. T o
condemn fluorine because it is a poisonous substance is therefore to
ignore its widespread presence in nature.
(3) Fluoridation of water is mass medication.

Answer: Medication is generally understood to refer to the administration of remedies to treat or cure a given condition. Fluoridation is
not a remedy nor does it treat an existing disease. It supplies an
ordinary constituent found in human teeth and makes adequate fluorine
available, through a natural source, for the development of decayresistant teeth. The fluoridation of water supplie merely involve the
supplementing of fluorides, already obtained naturally a part of the
daily diet, to the small extent required in order to trengthen the teeth.
Fluoride in the public water supply is no more a medica tion than are
other substances normally found in water.
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(4) Fluoridation is objectionable on ethical grounds.

Answer: The Irish Fluorine Consultative Council said on this point:
"The Council received representations to the effect that fluoridation of public water supplies was unethical. The main grounds
for objection were that it was mass medication, a usurpation of
parental rights by the public authorities and an interference by
the public authority with the integrity of the human body. These
objections were carefully considered and advice was sought and
received. The Council is satisfied that there is no ethical objection to the fluoridation of public water supplies within the margin
of safety recommended in this report."
The Fluorine Consultative Council was not the only body to express an opinion on this type of objection. The New Zealand Commission of Inquiry concluded " that no question of personal liberty
arises in regard to fluoridation". The Ontario Committee of Inquiry
stated : "We hold the firm opinion that the fluoridation of the municipal water supplies by the authority of appropriate legislation would
not be a denial of any fundamental or basic civil right or liberty
which the Legislature of Ontario should protect and preserve".
No school of moralists has condemned fluoridation on ethical
grounds. Indeed it could well be argued that once the efficacy and
safety of this public health measure has been esta'blished beyond
reasonable doubt, a Government has no right to withhold its benefits.
(5) Fluoridation should not be •introduced because other means of
administering fluorides are available.

Answer: The question of other methods which might be used to
supply fluorine as a preventive of dental decay was considered by a
number of the scientific and public health bodies mentioned earlier.
The Irish Fluorine Consultative Council, reporting on this matter,
said:
" Reliable scientific evidence is available as to the bene"licial effects
of fluoridated water but similar epidemiological studies have not
been done in the case of any other fluoridation vehicle. There are
also certain technical and practical difficulties involved in the use of
a vehicle other than water and there is lack of knowledge of the
relative merits of these vehicles. The use of fluoride tablets was also
considered. No comprehensive studies have been carried out on the
value of such tablets but, assuming that adequate precautions are
taken, we see no reason why they should not give satisfactory results.
The practical difficulties associated with their distribution and use
are, h01~·ever, of such a nature that their adoption for general use
camwt be recommended."
In their recommendations the Council said:
"The Council is further satisfied that the increased intake of
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fluorine can best be provided by the fluoridation of public water
supplies to the level of 1 part per miiJion F."
Other authoritative bodies reported as follows on this point :
World Health Organisation's
Fluoridation :

Expert Committee on

Water

" No .other vehicle or techniques for the prophylactic application
of fluonde can at present replace the fluoridation of drinking water
as a public health measure."
New Zealand Commission of Inquiry on the Fluoridation of Public
Water Supplies:

"There is no practicable method of adjusting the intake of
fluoride other than by addition of that substance to public water
supplies. No alternative suggested would be effective as a public
health measure."
The Royal Swedish Medical Board :

"The Committee consider-also unanimously-that at present
they cannot recommend a generalised administration of prophylactic doses of fluoride with vehicles other than wa·ter."
Ontario Committee of Inquiry into the Fluoridation of Municipal
Water Supplies:

"The Committee believes that at the present time there is no
pracNcal alternative to -the fluoridation of municipal water supplies
in those areas where such water supplies do not contain approximately one part per million of fluoride."
The administration of fluorine in tablet form would have the
disadvantage that accidental over-dosage of children would be possible
in individual cases. Since the ingestion of fluorine in tablet form would
have to be arranged every day for each child for many years it is most
unlikely that the majority of children would receive a regular daily
dose.
Despite its endorsement in a number of countries by many bodies
of unimpeachable standing, fluoridation continues to be a subject of
controversy. n is we]] to make an attempt to understand the nature
of much of the opposition to ~this public health measure. It is evident
that many of its opponents are highly charged with emotion. This is
clear from the immoderate language employed and the irresponsibility
of the allegations. For this reason, it is not surprising to find that the
case they make is often irrational. They have no difficulty in sweeping
aside the consensus of expert opinion while the views of isolated
doctors or scientists who for some reason do not agree with the body
of their coUeagues on the matter are given an exaggerated importance.
They have made a1Iegations to the effect that "fluorides corrode the
public water pipes" (incorrect); that fluorine causes cancer, diseases
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of the digestive organs, the kidneys, the respiratory system, the circulatory system, and the blood, mental and neurological abnormalities, eye
diseases, abortions and still-births (all disproved by authoritative
opinion); that water engineers find it impossible to maintain a regular
level of fluoride in the water (untrue). Even in America a short time
ago it was alleged that Chicago had rejected fluoridation, whereas, in
fact, that city had been fluoridating its water supply for some years.
It was also alleged that Mr. Eisenhower, when President of the U.S.A.,
had been advised by his doctor not to drink fluoridated water.
President Eisenhower, in fact, confirmed in the course of a Press Conference in 1957 that he often drank the water from the fluoridated
public supply in Washington D. C.
It must regrettably be stated that the tactic of many opponents
of fluoridation seems to be, regardless of the facts, to sow doubts and
to instil fear so that, at all costs, its introduction may be impeded or
rejected.
Water fluoridation must stand or fall on its proven merits as a
safe and effective prophylactic measure to safeguard children from
dental decay. In this respect its merits have been ascertained and
attested by numerous searching investigations conducted over many
years by authoritative bodies. The findings of these bodies have been
endorsed by the highest professional and scientific opinion everywhere.
The extensive, authoritative evidence in its favour constitutes a case
for fluoridation which every reasonable person must accept.
An Roinn Sh'iinte.
October, 1962.
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