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Royal College of Physicians
and fluoridation
No other method of reducing caries is known which is as
effective and as practicable as fluoridation. Severe restriction
of carbohydrate intake between meals reduces caries when
conditions are strictly supervised,' but few people could
discipline themselves to the extent required. The difference
between the number of carious teeth in those who eat many
or few sweets is surprisingly small,2 3 probably because
western diets contain so much sugar already. A scale and pol-
ish of the teeth carried out by a dental hygienist every fort-
night in the school year, along with instructions in tooth
clearning, virtually prevented caries altogether in a group of
Swedish children4 5 over three years. This procedure might
become practicable for schoolchildren in Britain but would
need a reorientation of dental manpower and is hardly appli-
cable to the whole population. Tooth-brushing as normally
carried oat appears to be of very limited value in preventing
caries (unless a fluoridated dentifrice is used), partly because
it does not remove dental plaque from the vulnerable sites-
fissures or where teeth are in contact-and partly because
of its timing. Acid is formed in dental plaque within a few
minutes of eating sugar,6 so unless the teeth are cleaned almost
immediately after the last mouthful of a meal is swallowed
the acid is likely to attack the enamel. There seems to be a
good theoretical case for thorough tooth cleaning before
meals to remove, or at least reduce, the bacterial plaque on
the tooth surface before the carbohydrate reaches them, but
this procedure has not been tested clinically and is contrary
to instinctive behaviour. Recent laboratory experiments7
suggest that a piece of cheese eaten as the last mouthful
of a meal may, by stimulating saliva, neutralise the acid in
the plaque, though again this awaits a clinical trial. Cheese
is probably superior to the traditional apple, which removes
plaque only from the smooth surfaces (hardly relevant to
caries) and is itself so acid that saliva is unable to neutralise
it. The impracticability or tentative nature of all these measures
emphasises still further the desirability of so well tried a
procedure as fluoridation.

In response to a request from the dental profession for the
views of the Royal College of Physicians on the merits of
fluoridation, a distinguished committee was set up to consider
the question thoroughly, and its report8 was published on
6 January.
Though concerned primarily with medical aspects and the

safety of fluoridation, the report first summarises the dental
state of the nation (noting, for example, that 370% of a sample
of people in England and Wales aged over 16 years had lost
all their teeth) and the evidence for the value of fluoridation
in preventing caries. Figures are presented from the United
States and from British towns with natural and artificial
fluoridation, and the report points out that the dental benefits
are not restricted to children, as opponents of fluoridation
assert. Another often-repeated claim-that the 11-year
report of the British studies9 shows that fluoride merely
delays caries by less than one tooth per year-is also discussed
and refuted.

After describing the dental benefits of fluoridation the
royal college's report then considers the safety question.
The tissues exposed to the highest fluoride concentrations
are in the kidney and bone, which are therefore at greatest
risk of damage, bone being an especially sensitive indicator
of fluoride toxicity. The published data reviewed in the
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report show no evidence of bone disease in people drinking
water containing fluoride at or near the recommended level
of 1 ppm-nor would abnormalities be expected, as the intake
at which such conditions do occur are from concentrations
considerably higher. The possibility that kidney disorders
might lead to reduced excretion, increased tissue storage,
and toxic effects is not dealt with specifically, but the absence
of effects in the population as a whole (which must include
some with failing kidney function) is reassuring. The possible
hazard from fluoridated water for patients on haemodialysis
is discussed, and, though the evidence for undesirable effects
is equivocal (there is more bone disease among haemodialysis
patients in Newcastle than in Birmingham though the fluoride
concentration is the same), the report concludes that the use
of deionised water is prudent. In discussirng the effects of
fluoride on the kidney itself, the report points out that even
the daily doses of up to 50 mg of fluoride ion used for the
treatment of osteoporosis have not impaired kidney functions.
The reports from one worker (Rapaport) in the United

States10-12 claiming that the incidence of Down's syndrome
was higher in fluoride areas are discussed, along with several
other soundly based surveys which have failed to substantiate
Rapaport's conclusion. Similarly, the claims by Waldbott13-15
of vague, subjective symptoms indicating an allergy to,
or intolerance of, fluoridated water are refuted as being
lacking in controls and not found in patients known to be
suffering from chronic fluorosis.
The safety question is approached from another angle-

calculation of the probable and maximum intakes with various
patterns of eating and drinking, especially in relation to the
consumption of tea (which, if strong, and made with fluori-
dated water, may provide up to 0 5 mg per cup). The com-
mittee concluded that most people on fluoridated water
take less than 5 mg a day and the highest possible intake is
about 12 mg. No minimum figure is given at which toxic
effects might be expected, but when severe fluorosis occurs
the ingestion is apparently between 20 and 80 mg a day.
Osteosclerosis was detected radiologically in only 10-15%
of the population of Bartlett, Texas, where the water contains
8 ppm of fluoride, and in every case these individuals were
symptom-free.16 The fluid intake of this population can only
be estimated, but on the reasonable assumption that in the
climate of Texas it would be at least 2 litres a day 16 mg of
fluoride would be ingested. This might be regarded as the
threshold dose for the very earliest stage of chronic fluorosis.

Other methods of using fluoride, recently reviewed17 in
the BMJ (by topical application to the teeth, or as tablets,
mouth rinses, dentifrices, or in milk), are effective, but they
are expensive and require much co-operatioD by the public.
They cannot be regarded as a satisfactory substitute for the
fluoridation of water. Incidentally, mouth rinses or fluoride-
containing dentifrices supplement the protective effect of
fluoridated water.

It is unlikely that the Royal College of Physicians' report,
or any other closely reasoned report, will shake the convic-
tions of the committed antifluoridationist, whose aim-to
whip up opposition to fluoridation-is not difficult to achieve.
Mention even of the possibility of harmful effects sows the
seed of doubt in many minds, aild the case for fluoridation
is not helped by the logical impossibility of proving con-
clusively the negative proposition that fluoride has no un-
desirable effects. But to any fair-minded reader the report
presents a well-documented, critical analysis of the evidence
fully justifying the concluding page: "The College recom-
mends fluoridation of water supplies in the United Kingdom
where the fluoride level is appreciably below 1 mg per litre."
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A decline in coronary
mortality
Even given the changes in diagnostic accuracy, death certifica-
tion, and classification, there has beeD an alarming rise for
most of this century in mortality from ischaemic heart disease
in the developed countries of the world. Perhaps the tide is
beginning to turn, however, for even a pessimistic observer
would have to allow that a recent decline in coronary mortality
has been reportedl-3 from two countries, the USA and
Australia. Advocates of health education have claimed that
this change reflects efforts in the last two decades to increase
public awareness of the dangers of tobacco and overeating
and the merits of physical exercise: but there is no clear
evidence to justify such claims. Indeed, the first question
which must be raised is whether the decline, which is far
from dramatic, may be considered real.

In the United States mortality from coronary heart disease,
after increasing up to the early 1960s, was stable until 1968-
after which all race, sex, and cohort age groups have experien-
ced a small but appreciable decrease.' In 1968 there was an
important change in the International Clas0ification of Diseases
affecting coronary heart disease and related causes of death,
and there is a theoretical possibility that the recent decrease
is an artefact. Gordon and Thom4 have recently examined
that question, and they concluded that as mortality from
other cardiovascular causes has declined even more in the
same period it is implausible to ascribe all of the decrease
simply to the assignment of coronary deaths to other causes.
Furthermore, they also noted parallel decreases from non-
cardiovascular causes of death: in fact the only causes which
showed an increase were cancer, violence, and hepatic
cirrhosis.
Welcome though this fall in coronary mortality is, its lack

of specificity weighs against its being due to improved treat-
ment of myocardial infarction. Gordon and Thom believe
that they have identified at least two relevant factors. Firstly,
there has been a steady decline in mortality from hyperten-
sion, an important factor in most cardiovascular diseases-
though mortality from hypertension was declining before
the recent change in coronary mortality. The main reason,
they suggest, is a decline since 1968 in mortality from influenza

and pneumonia--diseases known to influence the death rate
of coronary disease.5 6 Support for this view comes from the
finding that the decrease in coronary deaths has been mainly
in the months November to February, the peak months for
mortality from respiratory disease.

In Xustralia the decline2 3 in coronary mortality has been
virtually confined to men. Unfortunately, in England and
Wales coronary mortality overall is still rising, though in men
aged under 45 the rates have shown only a slight upward
trend7 since 1965. Death rates from influenza and pneumonia
have not been falling here in the same way as in the USA, so
that these British trends in coronary mortality do not conflict
with the suggested explanation for the fall in N America.
Among women the smaller decline in coronary deaths in

Australia as well as the greater increase in England and Wales
as compared with men is consistent with an effect of smok-
ing, which has been increasing recently more in women than
in men. Other factors however may also be relevant, such
as oral contraception.8 9 Trends in the next few years should
clarify some of these uncertainties. Nevertheless, at present
the prospects of an appreciable improvement in coronary
mortality rates do not seem bright.
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The pill and raised blood
pressure
Most practitioners, and many women too, know that taking oral
contraceptives may lead to a rise in blood pressure. The risk
appears to be higher in women who are heavier or older or
who have a history of hypertension in previous pregnancies or
in their families-in other words, those who are more likely
to become hypertensive anyway. Severe hypertension seems
to be rare, but one recent report1 described a patient who
developed malignant hypertension and irreversible renal
failure when given an oral contraceptive. Hypotensive drug
treatment was unsuccessful, and bilateral nephrectomy and
later transplantation became necessary in this previously
normotensive 27-year-old woman.

Changes in the cerebral2 and coronary3 circulation are
known to occur in some patients given hormonal contracep-
tives. Changes in the renal circulation have recently been
investigated in a remarkably thorough (albeit small) study of
nine patients.4 All had developed either hypertension or renal
failure (or both) when given oral contraceptives, and all
underwent selective renal angiography and renal biopsy. Five
patients, normotensive before and after contraceptive therapy,
but whose mean blood pressure during its administration was
substantially raised (mean 198/123 mm Hg) were shown on
angiography to have definite attenuation of peripheral renal
vessels with luminal irregularities. In three patients these vas-
cular findings were confirmed on renal biopsy, when all five were
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