The Hastings Fluoridation Expenment-'
Scnence or Swindle?

By John COIquhqun and Robert Mann

Those in favour of fluoridation have hailed the Hastings Fluoridation Scheme in New Zealand as
valuable evidence of the benefits on children’s teeth of fluoride. However, studies of the Scheme,
such as by the authors, show it to be seriously flawed from a scientific point of view. In fact, the data
reveal no positive advantage to children’s health as a result of being exposed to fluoride in water.

The controversy over fluoridation
of public water supplies is normally
seen as a weighing of costs against
benefit. The costs, apart from finan-
cial inputs, are claimed to be various
ilinesses which have proved difficult
to quantify or even to attribute to
fluoridation. The benefit is taken to
be causation of major decreases in
tooth decay. One of the surveys usu-
‘ally cited as showing this benefit has
now been found to show no such
thing.

The Hastmgs fluoridation study
in' New Zealand, 1954-1970 (New
Zealand Dental Journal vols 54, 55,
'58,:69, 61, 67) is listed in textbooks
throughout the world as an import-
ant. study.confirming the effective-
ness ‘of iwater-fluoridation (e.g. J.J.
Murray “Fluorides::in ‘Caries Pre-
vention. Wright;s Bristol, . 1982).
Data from the study were used by O.
Backer Dirks, :the: ‘distinguished
European researcher and :advocate
of fluoridation, in one-of this. better
known -and oft-cited vpublished
papers (Caries Research;::vok.:. 8
suppl. p2) Professor Murray’s book,
after reviewing the famous:United
States’ trials, saying of the Backer
Dirks and Hastings studies that
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they reinforced the European find-
ing because ‘“free smooth-surface
caries was reduced by 87 per cent ...
approximal caries by 73 per cent . ..
and occlusal surface caries by 89 per
cent . . .” The greatest reductions
were among 6-year-olds—74 per cent
by 1961 and 87 per cent by 1964—
but the greatest part of these had oc-
curred in the first few years of the
project: 42 per cent by 1957 and 61
per cent by 1959. These spectacular
reductions, following a Commission
of Inquiry report in favour of fluor-
idation, (Government Printer, Well-
ington, 1957), led to acceptance of
widespread ﬂuondatlon in New Zea-
land. -

Hastings was chosen for such an
experiment because its Council had
already decided to fluoridate its
water supply, the first to do so in
New Zealand, following an approach
from the local branch of the Dental
Association. It was considered to be
a ‘typical’ New Zealand population,
and therefore ideally suitable. At
first described as an ‘experiment’
with a neighbouring town, Napier,
using essentially the same ground-
water unfluoridated (0.15 ‘ppm), as
““an ideal control”’ (Cabinet decision,
March 1952, National Archives), the
project “was later -changed to a
before-and-after ‘demonstration’
(NZ Dental J, vol. 58 p219).

The study’s initial dental surveys
of - children in the two towns were
not- carried out until late 1954, al-
most two years after Hastings was
first fluoridated. The follow-up sur-

vey in 1957 was reported to show & .

dramatic reduction in dental decay
in Hastings after only 27 months of
‘continuous fluoridation’. However,
both the first and follow-up surveys
had shown that the younger (under
10-year-old) control children had sig-
nificantly less decay than the child-
ren of the same age in Hastings. It
was said that a special protective
factor—the trace element molyb-
denum in recent marine soil—had
caused Napier decay rates to be
below the average for the country.
Because of that difference, the de-
cision was made to discontinue the
use of Napier as a control. Child
dental decay rates being very high
in New Zealand, it was reasoned
that further continuous and marked
reduction of dental decay among
Hastings children would establish
the effectiveness of fluoridation.

The Hastings study was carried
out by Mr (later Dr} T.G. Ludwig,
who replaced Dr R.E.T. Hewat as
Dental Reésearch Officer of the New
Zealand Medical Research Council.
Both have since died. Ludwig
worked under the direction of the
Fluoridation Committee of the De-
partment of Health in Wellington.
Most members of that Committee
were officers of that Department.
Co-opted on to it was a represent-
ative of the New Zealand Dental
Association, Colonel (now Brigadier)
J. Ferris Fuller. The latter became
its chairman, and. soon assumed a
major - -role in . direction of the
Hastings-operation. Ludwig’s work
also -required the approval of the
Dental Research Committee of the
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Medical Research Council, centred
in Dunedin with the University of
Otago’s Dental Faculty, which fol-
lowed the project closely. Colonel
Fuller later became chairman of that
Committee as well. . .

The New Zesland Official Infor-*

mation Act 1982 has made available
for public perusal the archives of
government departments. Depart-
ment of Health Head Office files
(nos 125/299, 125/299/1, 2 & 8 and
124/30/31 & 33) now held in National
Archives, Wellington, and other
official and professional sources
reveal a considerable amount of
information not in agreement with
the currently accepted published
version of the Hastings fluoridation
. study:

1) The claimed reductions in de-
cay, which were greatest for the
younger children, were brought
' about cia.nly if not mainly by a
ge in diagnostic pro-
cedure following the introduction

of fluoridation.
2) Reductions over such.short
periods are, by today's statistical
standards, beyond the ‘“‘limit of

credibility”” for genuine decay re-
ductions.

3tA reductlon in dental decay oc-
curred in other, non-fluoridated,
laces throughout New Zealand
uring the time of the study,
making it d1fﬁcu1t for public
health officials to resent - con-
vincing statistics showing  that
the claimed reductions were re-
lated to fluoridation. The reduc-
‘tion occurred in the control town
as elsewhere. '

Change in diagnostic
Procedure

Most of the younger children in-
volved in the experiment received
their dental treatment regularly at
school dental clinics, staffed by the
then unique New Zealand grade of
dentist called ‘‘school dental nurse’’.
In a 1957 report to the Fluoridation
Committee, entitled *Investigation
of diagnostic standards of dental
nurses in' Hastings and Napier”
Ludwig expressed concern that “‘the
meticulous. diagndstic standards. of
the dental nurses in Hastings rmght
overshadow any improvement in the
caries prevalence resulting from
fluoridation”. During thelatter part
of 1955, he wrote, he met each nurse
and explained to her the diaghostic
standards required by the study and
illustrated these standards by exam-
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Tables 1 and 2. Reproduced exactly from T.G. Ludwig's roport to Fluoridation Committee: "Investigauon of
dlagnostic standards of dental nurses in Hastings and Napler.” The “diagnostic standards required” after the
experiment’s initial dental examinations cailed for a reduction in the number of cavities requiring filling to almosta
quarter of the number found by Yhe dental nurses using their earlier standards.

‘TABLE 1

Comparison of Diag'nostic Standards of Hastings Dent;i Nurses,
- T.G. Ludwig and Principal Dental Officer (Gisborne).

Hastings Nurses T.G.L. P.D.O.
No. of Patients Examined 51 51 51
No. of Lesions Diagnosed as Carious 77 20 22
Average Number of Lesions per Child 1.51 0.39 0.43
TABLE 2
Comparison of Diagnostic Standards of Napier Dental Nurses
and Dental Research Oﬂicer
Napier Dental Nurses. T.G.L.
No. of Patients Examined 32 82
No. of Teeth Diagnosed as Carious 75 . 23
Average No. of Teeth Carious per Child 2.34 0.72

Source: Department of Health fite: Fluoridation, Hastings Study 1956-70, National Amhlves. Weilington.

ining a number of children in
company with her. “While this pro-
cedure enabled one or two nurses to
cooperate effectively by taking a
more lenient view of possible very
early carious lesions it did not seem
to be successful generally . .."”
The report continued: “To deter-
mine the actual extent of the prob-
lem the following course was
adopted. Each dental nurse operat-
ing in Hastings and Napier was
asked to examine twenty children,
record her findings and then to leave
these children untreated until fur-
ther notice. The nurses were not in-
formed of the purpose of the exam-
inations. The dental research officer
and the Principal Dental Officer for
Hawke’'s Bay then visited the
Hastings and Napier clinics and ex-
amined suitable children previously
examined by the nurses. The results
of the three examiners were then

compared and those for Hastings

are given in Table 1. The-results for
Napier are given in Table 2 and in-
clude the results of the nurses and of
the dental research officer only. The
findings tabulated - apply only to

carious 1es1ons upon the occlusal
surfaces of molars . ..”

These tables summansed the
results of the dental research officer
for 7 Hastings and 4 Napier school
dental nurses: They show that on
average the dental nurses, even after
two years of persuasion to alter their
earlier standards which were still
maintained in the rest of New
Zealand, were still finding almost
four times as many cavities requir-
ing fillings as the new diagnostic
standards required. Subsequently

Ludwig reported to the Department

on. which dental nurses were and
were not ‘co-operating’. The problem

'was also discussed with private

dental practitioners in the two
towns.

Most of the permanent tooth ﬁll-
ings for 6- and 7-year-old childrén
were in the “occlusal surfaces of
molars” mentioned above., This
change in diagnostic procedure fol-
lowed much discussion within the
Fluoridation: Committee. In 1954, it
had been agreed to instruct school
dental nurses in Hastings and

. Napier to cease inserting ‘prophyl-




“actic fillings’—that is, small fillings
‘placed, .as-a preventive measure, in
pre-carious (not decayed but con-
_sidered likely to decay) fissures on
‘the occlusal (biting) surfaces of per-
'manent molar teeth—and also to dis-
' continue applying fluoride solution
itopically. In a report sent to the
-Committee in 1957 entitled ‘‘Effect
: of prophylactic fillings. and examin-
ation criteria on the results to be
expected from fluoridation” a
Dental Faculty member recom-
mended “‘a re-evaluation of the cri-
teria now. used .in deciding when a
cavity should be filled” and ‘‘that no
_cavity should be filled until the
lesion' has penetrated ‘the enamel.”
It was originally intended to.record

'jchangmg “decay.’ rates in both

Hastings and Napier, so that the dif-
iference between them would show
the fluoride effect.

. .There can_ be no .doubt that
Ludwig and the Committee mem-
bers .sincerely: - believed, in..the
authors’ view:. correctly, that dental
nurses and private dentists were fill-
ing many teeth which should not
definitely be classed as ‘carious’.

They also beheved that such a
metwulous fi]]mg practice could pre-
vent a fair test of fluoridation in
Hastmgs But the change in’ dlag-
nostic standard which they imple-
mented must have contributed Sub-
stantlally to_ the reductions’ Te-

us1ng “the ‘DMF’
m¢ "age_ number of

count of filhngs which had been in-
serted using the earher cntena for
finding cavities,

It is clear that the results eventu~
ally pubhshed for Hastings only,

claiming to show the effect of water:

fluoridation, were partly if not
_ mainly ‘the result of the change in
diagnostic procedure'"’The 6- and
7-year-olds, whose occlusal surfaces
of molars were'in?1964 filled much
earlier.and more. often, would be the
.most.- affected.;by the:change and
showed . the greatest .reductions.
Also. smooth tooth-surface eavities
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{‘approximal’ or between-teeth and
‘gingival’ or near-the-gum) reported
by Ludwig and later by Backer
Dirks to be the most reduced by
fluoridation, were similarly in 1954
filled much earlier than the stage of
“penetration of- the enamel”: des-
cribed above. In none of the pub-
lished papers on the Hastings study
was the change in diagnostic stand-
ards reported. No explanation has
been offered for that omission.

Limit of Credibility

The claimed large. reductions in
Hastings are beyond what is today
regarded as the “limit of credibility”’

for genuine reductions in decay pre-

valence. According to Alman {Jour
nal of Dental Research vol. 61
special p1361) an annualised reduc-
tion rate of 10 to 12 per cent be-
comes an ‘‘upper. limit. of
credibility’’ and rates well above ten
per cent suggest that we may be
locking at a data-set-dependency,
where the high level of change may
combine true changes in caries pre-
valence with factors relating  to
changes in the population sampled
or with inadvertent changes in diag-
nostic staridards”. The annualised

rate is not the percentage ‘over a
period divided by the number: of
years, but is the rate for each single

.year-which would result, when calcu-

lated like compound interest, in'the

-percentage reduction over that

period.  In the Hastings study the
spectacular reductions, for 5- to
7-year-olds, were'mostly beyond the
limit of credibility, annualised rates
varying between 13 per cent and 20
per cent,

Ludwig reported ‘in each pub-
lished part of his study, the total re-
duction since 1954 for each age
group, which was very impressive
expressed as a percentage. Thus in
each later report it was not clear
that many reductions since the pre-
vious report were quite small, after
the first big ones: (Figure 1). These
large reductions carried. through to

‘some extent as the children grew

older. The effect is shown in Figure
2. {In Figure 1 the 6- to 8-year-oldsin
the first stage became the 8- to
10-year-olds in the next stage, 2+
years later.) A part of the carried--
through difference must have been
due to a real decay decline, now

known to be occurring everywhere.
The change in diagnosis, rather than

_ dmf and DMF Teeth

10!-)%

_ percentages

1982 |

" decay; of younger H gs children bet

water fluaridation, -

Solid lings: the ber of d
* permanent teeth-of & lo 10-yaar-oids,

1854

Flgure 1 Gtaph complled fram published results of. reductlons in dmf and DMF teeth and in percentaqes wlth .
1 1954 and 1964. The national reduction in 5-year-old dental decay {dmi
and percerit with decay) is also shown. Early steep daclines; after the changed method of diagnosing for. flifings,
" were followed by declines of slmllnr staapnens to that occurring for $-year-olds thtoughoul New Zealand wlthoul

Dotted lines::the percontage of S-yoar-olda with dacayed teeth (100-percentage. carigs-free) - .
d, missing and ﬁlred teeth (dm‘l prima:y teath of .‘wear -0ids, and ‘DMF*

1964 - 1982
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ﬂuondatlon, explams the blg early
reductions. .

-'Those big reductlons were rather
dec_eptwe Obviously, delaying one
filling in a 6- or .7-year-old, whose
DMF has reached only 2 or 3, can
resultma30to50percent
reduction. But by the time the child
is 15 or 16, with.a much higher
DMTF, the reduction carried through
was a much smaller percentage.
Thus the difference between the
6-year-old DMFs in Figure 2 is 74
per cent, while the carried-through
reduction in the two DMFs by the
time the children reached 15 is only
13 per cent for the 6% year period—
an annualised decline of 2 per cent.

Decay reduction in non-
fluoridated Places. -

A reduction in dental decay of pri-
mary teeth at an annualised rate
around 4 per cent, shown by continu-
ously collected statistics for 5-year-
olds (Health Department Annual
Reports 1956-1971 and NZ Dental
Journal vol. 48 pl60, vol. 80 pi4),
has occurred throughout New Zea-
land over the past 50 years (see
Figure 1).-An equally steep though
less continuously recorded decline in
12-18-year-olds’ permanent tooth
decay has also occurred, in recent
years slightly steeper- in non-
fluoridated areas (Fulton, WHO
monograph no. 4, 1951. Health De-
partment Annual Report 1984).

In 1962 the Director of the Dental
Division of the Health Department,
Dr Leslie, in response to a request
for dental clinic statistics showing
the reported spectacular effects of
fluoridation, wrote to the Fluorid-
ation Committee. Fromi dental
records of the entire primary school
population of New Zealand, he was
unable to produce convincing
figures showing and advantage
from Hastings fluoridation. The
‘simple method’ he hoped for seems
to have been devised. Population
dental figures which would have
shown relative effects of fluor-
idation, like.those for 5-year-olds,
were not collected, and were dis-
continued for 5-year-olds; ever since,

only selected sample statistics have .

beén presented to defend: ﬂuond
ation.

For Hastings, two art1c1es com-v

pared the filling rates in Hastings

with other patient groups. without .
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Flgure 2: The Increase In mean DMFT‘ (decayed missing and filled permanent testh) of groups of children as they
grew older after their first examination in. the study. The suddenly lowered DMFT carried through and 9 or 10 years
later-was similar to the gradual 5-year-old decline everywhere.

Ichitdren of European exiraction aged 5 to 16 years (except

63 ‘64 1970

years,
Source: Ludwig, op cit.

in 1970) who had lived in the ¢ty and consumed fivoridated water.throughout life. Number in each age group varied
from 259 (5-year) to 24 (16-year). The groups wera thus approximately the same children between 1854 and 1970,
though reducing in number with some overlapping of content of the groups in intéivening years, Figure 2 Is
compliled from the published results for those children who were examined at age 6 or 7 years and again at 15 0¢ 16 .

fluoridation experience (NZ School
Dental Service Gazette vol. 24 pb5,
NZ Dental Journal vol 62 p32). In
these studies there was no consider-
ation of socio-economic or ethnic dif-
ferences between the Hastings and
the other groups, nor of differences
in .decay prevalences between. the
groups before Hastmgs was fluorid-
ated.

In explanatlon of Dr Leslie’s letter
it is now conceded that there was a
reduction in dental decay occurring

"in New Zealand, over and above the

fluoridation effect, during the time
of the Hastings study, although
treatment records cannot be con-
sidered a satisfactory epidemio-
logical tool (D.J. Beck letter to J.C.}.
However, one would have expected a
dental decay reduction of 74 per cent
claimed to have resulted from
Hastings fluoridation by 1961, to-be
reflected in treatment requirements.

The Department’s dental research
officer found the same difficulty for
Havelock North which was fluori-
dated along with Hastings, and
stated of the years 1955 to 1961
“There has been a reduction in the
caries incidence for all New Zealand
in this period”. He concluded ‘It is
recommendéd. that an mvestlgatlon

- into:the effect of - fluoridation in

Havelock North not be carried out.”
(File 124/30/33 May 21, 1965.)
No ‘béfore and after’ studies,

using - controls, .. have . ever .been

‘vol. 92" p359).

-carried out to demonstrate the effec-

tiveness of water fluoridation under
New Zealand conditions.

Napier Reduction

Accordmg to Fuller, (Letter to
J.C.),. surveys, by Ludwig of Napier
chﬂdreh in; 1957 and 1961 showed

.1957 requts of those surveys seem

to have been published (Soil Science
Abandonment of
Napzer as a control after 1957 and
congequent lifting of pressure on
school dental operators to delay fill-
ings, ‘would ‘have resulted in the
national reduction being less evi-
dént in Napier between 1957 and

1961. Dental clinic records exam-

ined by one author (Natlonal collec-
tion ‘of School Dental Service
patient history charts, Department

‘of Health, Welhngton) suggest that

the overall Napxer reductlo -‘over a

served by Ludvng, was comparable
to the natmnal one (see F1gure 3).

'Wﬁd'wasmght?

- The -discovery revealed by

Ludwig’'s initial dental surveys -in

the two towns—that younger child-
ren, the ones expected to show the




greatest benefit from fluoride, had
up to 58 per cent less. decay in the
unﬂuondated control town—caused
consxderable embarrassment. The
explan 'tlon—-a _trace element in
apier soil, causing below average
decay there (Nature vol 186 p695)—
was simply not beheved by the op-
ponents of fluoridation, The dis-
covery of, the decay d1fference was
not made until well after ﬂuond-
ation had commenced It .was
alleged by opponents. that ﬂuonde
must have damaged Hastmgs child-
ren s teeth. The ‘subsequently pub

nqtloﬂél average
evalence of Hast-

bemg undertaken after fluoridation
had commeénced was the replace-
ment of Hewat. The experiment had
been commenced by him in 1952,
when he carried out pre-ﬂuondatlon
dental - examinations of - Hastings
children. The results were not pub-
lished. They are not in Department
of . Health files. Fuller, when he
sought to examine them years later,
found they had been . destroyed in
one of the Department’s “periodical
purges of records’ (Letter to J.C.).
The - Medmalh Research Counc11

has none on the Hastings experi-
ment. As well as the rather -crude
and subJectwely influenced DMF
measure, used in United States
studies and later by Ludmg, ‘Hewat
used .a ‘more precise and. complex
canes_ index’ - and -‘annual: caries
‘rate’; based on the. proportlon
th surfaces diseased after al-
lowing for their period of" exposure
since eruption (Hewat and Eastcott,
Dental Caries in New . Zealand,
Medical Research Council of New /
Zealand, 1955). Following the re-
placement of Hewat, there was in

1954 a ‘complete new start. Acc rd-

ing to Fuller, Ludwig “simply could
not calibrate against Hewat”’. - '

" Although willing to submit fluor-
ide to a fair trial, Hewat had doubts.
In private memoranda he pointed
out to his colleagues that an earlier
survey had ‘shown that *children
residing in natural fluoride areas of
New Zealand (0.2 or more parts per
million) did not have significantly
less dental deécay, 'and sometimes
had significantly more. He stated
“In spite of the fdct that there is a
steady increase in the number of
communities in USA which are
adopting fluoridation (over 400 re-

. cently), there is still doubt in my
.mind whether the benefit claimed to

result from this measure is fully sup-
ported by scientific: evidence. In
New Zealand:we have found that
many . factors- are interrelated’ with
the caries rate; arid T am‘not aware
that any consideration has been
given to such influences in the pub-
lished data on caries and fluorine’’
(Memo. Mar. 14, 1953 on file 125/
299). '

) M4
Figurs 3: Napler decay lons. D«

1962

1960

- 1966 - -
and filled primary taeth (dmf

ber of g

in mean
S-year-olds, b ling) and p

t teath (DMF 7- to t0-year- olds sohd Iihes) between 1944 and 1860. The
overall downward trends are similar to tha national decline in dmf of 5-year- ‘olds.

- Source: 259 dental history charts from Napier school dentai clinics: Iri later part-of the period older children were
. treated by private dentists.
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_forces Hewat's assessment, which

Professional Behaviour-

The obvious possibility jumped at
by opponents,.that fluoride had ac-
tually damaged - teeth of younger
children, seems never to have been
entertained by those conducting the
experiment. They had faith in their
theory that fluoridation would pro-
vide an immense benefit, based on
their acceptance of evidence from
the United States. The experiment
was conducted in an atmosphere of
intense public debate. Sir Dove
Myer Robinson, for many years
Mayor of Auckland and a prominent
opponent of fluoridation, described
the Hastings experiment .as a
‘swindle’. That view is understand-
able. But there is no doubt about the
good intentions and sincere commit-
ment of the professionals who con-
ducted the experiment. Their ways
of thinking and behaving are shared
with other professions and. have
been the subject of sociological in-
quiry in other contexts {e.g.-*‘Profes-
sional . Networks and . the Institu-
tionalisation of a Single Mind Set”
American Sociological Review vol.
50 p639). There was no conscious ef-
fort to deceive, because the first de-

.ception was of themselves. Some of

their actions are.difficult to explain
or.condone. One was the calling in of
the police to investigate secretly the
backgrounds and political affili-
ations of persons organising oppos-
ition to fluoridation. Apparently the
professionals on the Fluoridation
Committee were unable to under-
stand that their opponents could
have other than sinister motives.
The result of their inquiry, in'a letter

. from Head Office, no doubt left
“them mystified.

“When the 1963 Hastings results
were announced they drew comment
from Hewat, then living in retire-
ment (File 124/30/33, Apr. 27, 1965).
He agreed,- with the retired High
School principal who had vigorously

" opposed Hastings fluoridation, that

the results as presented could be in-
terpreted differently, to show only a
temporary delay in the onset of
decay, with no reduction in the pro-
gress of the disease. Fuller and
Ludwig, supported by the Govern-
ment. Statistician; rejected such an
explanation (same File, May 19,
1965). The information now avail-
able, presented in this study, rein-
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could explain why by 1962 Hastings
children, as ‘Dr Leslie - had. -dis-
covered, were receiving as many fill-
ings as in other places where overall

prevalence of the dlsease was" also

declining,

At the tlme, Fuller commented “I
think we all realise this is largely a
question of point of view and unfor-
tunately Dr Hewat does not see it
from the viewpoint of a fluoridation-
ist”’ (same File, Apr. 30, 1965). Those
who are committed to strong belief
in a theory can interpret data and
arrive at conclusions quite opposite

to the conclusions of those who are:

not 's0 committed. The history of
scierice  has repeatedly demon-
strated that more than one theoreti-
cal construction can usually be
placed upon a given collection of
data. It is apparent that belief in,
and commitment to, the fluoridation
paradigm strongly influenced New
Zealand health professionals in their
interpretation of the Hastings data.
Many of- the participants in the
above events are still living. They
have been invited to comment on
this new information. '

The obvlous possiblllty

]umped at by opponents, that

fluoride had actually
damaged teeth of younger
children, seems never to
have been entertamed by
those conductmg the
experiment.

Conclusion -

From the above considerations it
seems clear that the Hastings
fluoridation study did not, as it was
purported to do, démonstrate the ef-
fectiveness of water ﬂuondatlon in
reducing dental decay in a typical
New Zealand populatlon The re-
ported reductions were “at least
partly, if not wholly, the’ result of
factors other than fluoridation, To-
day proponents of fluoridation will
concede that there were other
factors operating to cause the reduc-
tions, over and above any fluorid-
ation effect. But that fact, although
known to those responsible for the
study, was never mentioned in of-
ficial and scientific published re-

' ports on it. The'study wis, it seems,

morea pubhc relatlons exercise than
a scientific one. Nonetheless, it is
still cxted in dental scientific liter-
ature, and in textbooks like Profes-
sor Murray's, as being the latter.
We suggest closer examination of
past fluoridation studies in other
countries, as begun by Diesendorf
(Nature vol. 322 125-129, 10 July
1986) '
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