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A Meeting of the Technical Advisory Committee
on the Fluorination of Water Supplies convened at 2 o'clock
on Monday afternoon, April 24, 1944, at 80 Centre Street,
New York, Dr. Harold C. Hodge, Asslistant Professor, Blochenistry
and Pharmacology, University of Rochester, Rochester, New York,
presiding. |
The following were present:
Dr. Katherine Bain, Director, Division of Research
' in Child Development, Children's Buresu, De-
partment of Labor, Washington, D.C.

“Dr. John Caffey, Attending Roentgenologlist, Bebles!
Hospltal, New York City

© Dr. Willlam J. Gles, Professor of Blological Chem-
istry, Columbila University, New York City

¢ . Dr, Harold C. Hodge, Assistant Professor, Biochemistry
& Pharmacology, University of Rochester, Rochester,
N.Y.

Dr. Philip Jay, Assistant Professor of Oral Pathology,
Univergity of Michigan, Ann Arbor, Michlgan

Dr. Samuel Z. Levine, Pedlatriclan-in-Chief, New York
Hospital, New York City

g . Dr. Maurice Pomeranz, Attending Roentgenologilst,
Hospital for Joint Diseases, New York City

Guest:
Dr. H.Trendley Dean, Senior Dental Surgeon, National
Instltute of Health, U.S.P.H.S5., Bethesda, Md4.

Departmental Working Committee:
Dr. BEdward S. Rogers, Asslsfant Commissioner,
Medical Adminlstration

Dr. Harry L. Chant, District State Health Officer,
Middletown

Dr. B.F.Mattison, Acting District State Health
Officer, Kingston

www.fluoride-history.de



Mr, F.W.Gllcreas, Assoclate Sanltary Cehmlst,
Division of Laboratories and Research

Mr, Charles A. Cox, Chief, Bureau of Water Supply,
Division of Sanitation '

Dr, David B, Ast, Assistant Director for Oral
Hyglene, Division Maternity, Infancy and Child
Hyglene

Dr., Sidney B. Finn, Senlor Dentist, Division
Maternlty, Infency & Child Hyglene

Miss Sheerar, Statistician
Dr. Bahlke ~prisrmdin = oo
DR. AST: With your permission, we will oven
this conference. I think, perhaps, the prover procedure would
be to advisge you why we called this conference and what we hope
to accomplish thereby, after which we will really have some very
interesting diescussion of our problems which, without doubt,
will be many.
We hove through this conference and through

the Technical Advigory Committee on the Fluorination of Water
Supplies, which was appointed by Dr. Godfrey, to have the beneflt
of expert advice in proceeding with a plan which I think, per-
haps, 1is revolutionary in its nature, and which, if 1t proves
successful, will really give us our first opportunity to prevent
the onset of dental caries.

Perhaps before golng into our problems it might
be a good plan to introduce all of the folks who are here so

T o Yo o fan

everybody Xnows who 1s sitting_next to/ﬁhem and who 1s sitting
opposite to them.) N
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ess Bach person vho is listed as present was
presented in turn to the group, with a statement of hls or her
connection ...

DR, AST: With your permission, I would like to
88k Dr. Hodge to act as Chalrman for this meeting. 1If Dr. Hodge
is willing to give the time necessary, end if the members of the'!
Technical Advisory Committee are so inclined, we would like %o
have Dr., Hodge act as Chalrman for this Committee at subsequent
meetings when we get together and discuss our problems during
the year.

CHAIRMAN HODGE: Perhaps I had better start by
asking the Committee whether that arrangement 1s going to be a
gatisfactory one,

DR. BAIN: There are no dissenting volces.,

DR, AST: On the agenda we have indicated as our
first step a brief history of the caries-fluorine hypothesis,
I doubt whether we need to spend any time on that since practical
ly everybody here is familiar with 1t. For the benefit of the
few who may not have spent very much time on the problem, suffice
1t to say that there have been many studies of a very satlsfac-
tory nature, control studles, in the Mid West and the West and
perhaps other areas of thils country where fluorine is found
naturally in the communal water supplies. In those areas there
hes been a very definlte correlation of a diminished incidence

of dental caries when compared with the child populations of
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Wininennt fpit—
simi;arAcommunities. I think that hypothesis 1is well established
and does 1ot need any further dlscussion, What we hope to do
now is to take a natural phenomenon and try to apply it artifi-
clally.

We know that sodium fluoride found naturally in
water suppllies willl diminish the inclidence of carles. With the |
proposed study in this state sodium fluoride i1s to be added to
a communal water supply to bring it up to the concentration of
0.8 to 1 part per million, In those areas where fluorineziéﬁ
found naturally in the water supply when found in excess of
one part per milllon mottled enamel was evident, and the degree
of mottling was in relatlion to the concentration of fluorine.
However at one part per million we do not find this mottling of
enamel., |

In the study area,lthe City of Newburgh, we do find .
0.12 parts per million of fluorine naturally in the water supnly,
end we vropose to add approximately 0.8 parts per million, whlch
will bring it below one part per million, yet to a concentration
which we expect will diminish the onset of dental disease,

The demonstration, as it has been outlined, calls
for the addition of sodium fluoride to the communel water supply,
and then thorough examlnations annually for ten years, which is
the expected duration of this demonstration, These examinations
are to be dental and pediatric, The dental examinations are to

be for the entire five to twelve year 0ld child population; the
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pedlatric examinationgs are to be made for a very substantial
sample of thls c¢chlld population; alsgo there are to be X-rays
of the long bone%%enters of ossification for a sample of the
population; urine analyses and sallivary analyses also for a

gsample of the population, These will be on an annual basis,

Similar examinations will be made in the control
area, which 1s the City of Kingston. Both cities are comparable
in as mani fgcﬁsrs a%xﬂe could find, and I think the control
clty 1s(§u1¥;§§&‘f;;gd\for l1ts purposes. Fortunately, we have
been able to get the consent of the officials of both the study
{area) and the control areas

The problems were dlscussed with the Newburgh Bay
Medlcal Society and the Newburgh Dental Soclety, and they have
unanimously endorsed the program.

The problem which, of course, will interest us
most 1g the question of toxicology. In those areas of endemie
fluorosis which have been studled there have been no observed
defects other than mottled enamel.

There are at the present time about one million
persons living in communities in the Unlted States where there is

Cb,u E_v_k"*'

a natural fluorine in excess of one part per million in the
sanfdtan .ot

communal water supply. It ls true there have not been studles
A

Fade of any defects other than mottled enamel; however, I think
it reasonably safe to say that 1f there had been any serious

lefects they would have come to cur attention. That does not, of
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course, mean that we need overlook that factor entirely. It is
wl th reasonable assurances of safety that this vplan has been
proposed, and I think we ought to throw this question of toxi-
cology out on the floor for some discussion, along with any other
&roblems which you pneonle here feel ought to be discussed.

DR. CAFFEY: What 1s the spread between dental fluorosis
in 1ts non-poisonous and its polsonous effects? When do you ex-
Pect the polsonous effects to arlse from fluorine, in what
concentration?

DR. AST: It has been found in concentrations as low

as 1.2 and 1.2 parts per million,

DR. CAFFEY: What are the manifestations of the intoxi-
cation in the early stages of dental fluorosis?

DR, AST: A chalky white spot on the teeth.

DR, CAFFEY: I mean in other parts of the body than the
teeth?

DR, AST: There have been no other manifestations
reported.

DR. CAFFEY: Have there bheen any urlnsry changes reportd
pn children from fluorine intoxication?

DR, AST: Not to my knowledge, but Dr. Dean may be able
to answer fthat,

DR, DFAN: We have looked at nothing but teeth. As to
pther effects, those would depend upon a complete physical exam-

ination of the children of known continulty of exposure.
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DR. CAFFEY: Fluorine intoxication in adulte has
been pretty well studled, and the kind of bone reactions result-
ing therefrom. In the studlies in Denmark were any children
involved in the polsonous reactions to fluorosis?

DR. AST: They have found mottled enamel among
children who were not in the cryolite mines, ané they thought the
intoxication was transmitted elther through the placenta or the
manmary glands.

DR, CAFFEY: Wh=at 1s the concentration in milk
excreted by a mother?

JRe A3T: 1I dare say that would be depencent on the

intoxication to which the mother was subjected. We know somethin

Uy
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about the excretion of fluorine in urine. We know that up to
one part per million in the community water supply or uvp to the
ingestion of one to one and one-half milligrsms per day in an

adult the excretion in feces and urine equals the intake. We

Sanb *."

ave a very fine study on that_ébne by Largeyn at the Kettering
Eaboratory. In excess of one and one-half aréﬁ”ﬁér*ﬁlffflﬁ
there is some storage. Large?’ is s8till continulng hils experiment,
lend he is now taking as much as slx milligrams per day orally
in additlon to what he gets in any of his food or water.

DR. CAFFEY: With a nursing infant you must consider
that 1t is getting fluorine in the breast milk and fluorine in the
yater. Therefore, the fluorine in the amount of water you gave

the infant would not indicate the total fluorine intake because




there 18 an excretion of fluorine in the breast milk as well.

Another question 1s: What about the cumulative
polson? You mentioned the level. The level for how long?
That 18, 1s 1t the ingestion of fluorine over one year, or are
we going to run into a five-year or a ten-year orogram?

DR, AST: That is re=ally the crux of this whole
problem of toxicology of fluorine as 1t 18 pointed out in this
study. We have searched the literature pretty thoroughly, ahd
the only thing of real intersst sd far as human studles having
been made is the study msde by Hodge&Far%ed, %pg%ﬁgﬁfkoentgen—
ologlst) and Chpdneff, at the University of Chicago. They
gtudied two communities in Illinols where there had been in
excess of three parts per million in the water. They studled
adults who hed been subjected to thls fluorine for varying period
up to about sixty or sixty-eight years. They found no evidence
of sclerosls in the skeleton. They studlied the pelvis, They
gtudied the long bones. Thelr conclusion was that 1f we expected
to find sclerosls of the skeleton from fluorine intoxication we
would have to look for concentrations in excess of three narts
per million. This waéié group of about 75 adults,

DR, CAFFEY: One other point is that yearly interva
for examination are pretty long intervals during which to detect
polsons under conditions where you are not sure of the time facto]
for the onset of manifestations. In children, a small group

examined every three months would be a much safer factor, than

W
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larger grouws at yearly intervals, it would seem to me. Hema-
turies and skeletal manifestations would appear very late in the
crude method of detecting polsons.

DR. AST: One of the points we wanted to take up
in our discussion today was the quesstion of the types of exam-
inations to be made, and if you feel you want to dlscuss that
now very well,

DR. DEAN: In connection with that University of
Chicago report that you mentioned, there is one thing that must
be congldered. Although in that report it states thaet one indi-
vidual was exposed up to sixty years, I believe they have only
had the present water supply for about forty years in that

community, and the chemlcal analyses are based upon samnles taken

in use at the time. The first well was put in use about 1910,
and maybe the second well for eight or ten years, and then both
were abandoned at some subsequent period. The chenistry that
you are speaking of there is in relation to wells three and four,
80 you don't know what the exposure was, say, the first twenty
years of the forty. According to Bulletin No. 21 of the Illinols
Water Survey there was no public water supply there 8ixty years
2ago .

DR, AST: I did not know that. I based my informa-
tion on the published data of these physiclans,

DR, DEAN: I think to study any possible toxiclty w¢g

as of the time of the examination, but those were not the two wellis
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have got to begin with a known constant, that is the nublic
waeter supply of a specified number of years of continuous use,
thirty, forty, or fifty, without any physical changes in that
community wgterEMpply involving the installation of new wells or
the abandonment of old wells,

DR. JAY: Do you have any record of an analysis of
the public water supnly for, say, thirty years?

DR. DEAN: ©No, but you find very little change in
deep wells with respect to fluorine, providing you could find
a pléce where they had been using this particular well or group
of wedls for thirty or forty years. For instance, we have been
checking the Galesburg supply for over ten ycars, and 1t is right
within the range of experimental error of the method., The same
way with the one at Colorado Springs. I am Just bringing out the
question of abandoning wedls, so you do not know what they had afl
the start.

DR. CAFFEY: I should think, in view of the fact that
we dont't know whét we are going to look for in these c¢hildren,
they had better be examined very frequently because you ought to
put every possible safeguard around this thing, the more the
better. What do you think about that, Dr, Levine?

DR, LEVINE: It seems to me that is a perfectly
reasonable thesls,

DR. CAFFEY: A year is a pretty long interval for

a checkup examination,
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DR, LEVINE: Was there any statement to the effect
that the pedlatric examinsation would only be made annually?

DR, AST: Yes,

DR, ILEVINE: I think it would be preferable to
shorten that perlod to a maximum of six months, and 1f feaslble,
depending upon your aessistants, to as short as three nonth
intervals, I think six months 18 probably a safe interval,
because with that dosage, even in young bables recelilving a
multiple supply from the breast, which I presume would be very
small, very low -=- would you not éay so?

DR. CAFFEY: Yes.

DR, IEVINE (Continuing): No acute cases would
develop, and thet it would be a cumulative rather than an acute
manifestation of the polson that would become evident.

DR, CAFFEY: Renal irritation could be looked for
very easily.

DR. BAIN: My understanding was that you were
going to do the pediastric examination on the school age childrend
Are you going back to do the infants?

DR. AST: We vlan to include the infants and pre-
school age chlldren as well,

I think it is of interest to point out what
MceClure has glven us recently on the amount of fluorine which
may be lngested by varyilng age groups if they were to have com-

munity water supplies containing one part per million of fluorind
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in the water: At age 1 to 3, with a body welght of 8 to 16
kllograms, the child would be getting anywhere from 0.390 to
0,560 milligrams of fluorine from the water,and from food 0.027
to 0,265 milligrams, a total dally intake of 0.417 to 0.82b,
milligrsms., That increases at the different age éroﬁﬁé, end. he
glves one age group three to six, another seven to nine, and

another ten to twelve. In the ten to twelve year o0ld group

the total intake would be 0,866 to 1,725 milligrams.&ﬁﬁﬂ-

If any of you are interested in looking this partict

ular reference up, 1t was vublighed in the ~-

DR. DEAN: American Journal of Diseases of Children|

DR. AST: It was by F.J.McClure, and I think 1t was
published in the 1ssue of September of last year or October.

Is that correct?

DR. DEAN: Somewhere along there., It was of that
time.

DR, AST: Of 1943, I am sorry I don't have that
reference on this chart.

Of course, we have a great deal of evidence on
fluorine intoxication as 1t relates to animal experimentation.
Roﬂﬁgwhas done perhaps the most {ﬁtensive work on fluorilne
intoxication., It 1s comparatively recent in origin, and I think
was published in 1937 or 1938, He found that in his animal
experimentation 1 milligram per kilogrem of body weight in rats

was sufflcient to produce mottling of the enamel. It took five
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times that quantity to oroduce any bony changes. Ten to fifteen
milligrams per kilogram of body welght produced the first ef-
fects %; the general condltion. Twenty to twenty-five milligramsg
per kilogram of body welght per day produced severe influence
on the general condition or organ degeneration. From flfty to
one hundred milligrams per kilogram of body weight per day !
produced death in one or a few weeks. Of course, that is in
animal experimentation. How well we can apply that to human
experimentation 1s questionable.

DR. CAFFEY: Are those growlng animals or adult
animals?

DR. AST: I don't recall, Do you recall, Dr. Finn,
what they are?

DR. FINN: I should think they would be growlng
animals.

DR. POMERANZ: Does Hodges deal with chlldren too
or only with adults?

DR. AST: He did two studies. 1In the first one
they were from age 1 up to about age 60, In the second, 1in
Kempton, Illinols, they were from 7-1/2 to 71 years of age,
end 1n(Burr;$Y Illinois, they ran from 18 to 78 yesrs of age.
According to nhis reprgpt, in Kempton they were exposed from O
to 61 years, and in(é&?ﬁgﬁigfom 18 to 68 years; but Dr. Dean has

glven us some other information which, perhaps, makes this read

-a little differently.

www.fluoride-history.de



14

: 4 DR. DEAN: You have three or four breaks in that
@prrow\yater supply too,

DR, POMERANZ: There was a study too which found
that where there was excess ammonlium there is greater fixation
in the bones even in minute quantities.

DR, AST: I am not familiar with that. Was it
enimal experimental work?

DR, POMERANZ: Yes,

DR, AST: Are you famllliar with that, Dr. Hodge?

CHATRMAN HODGE: Yo,

DR, POMEZRANZ: I think Jacob d4id some work on that
about five years ago.

DR. CAFFEY: 1If the pedistrician were doing serial
examine tions what would he look for in the way of early intoxi-
cation? What do you pronose to examine by way of laboratory
work and clinical examinations?

bR. AST: We had hoped we would get that information
at this conference, what to look for and how to set up this
pediatric examination,

DR. CAFFEY: That is a very important point. I am
sure no pediatrician knows because they are not familiar with
fluorine poisoning.

CHAIRMAN HCDGE: Dr. Dean, can you give us any
information on that?

DR. DEAN: I don't think I can. While you are
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discussing this point though, there are two things to consider:
One, fhe children; second, the povulation past middle age. Whilg
the fluorine nmay he excreted in the urine in children and youngern
adults in accordance with the intake, in the older age groups
when you are beginning to get renal impairment or metabolic
changes that may not be so, and it 1s a point that has to be
considered; in other words, there the fluorine intake and output
may not be balanced.

DR, AST: What was that reference we discussed
recently about changes 1n the metabolic rate?

DR. FINN: Apparently with rat investigation they
heve not found any changes in the basal metabolic rate.

DR. DEAN: I was thinking if you glve them a certailn
emount of fluorine at age 15 and the same amount at age 50, 1t
may have a different effect. For instance, 1s the excretion of
that fluorine intake golrg to be comparable at the older age
groups with the younger age groups or are we apt to get storage
in our higher age groups?

DR. ROGERS: What about those studles you reported
upon, did they cover a spread of age groups?

DR. AST: That was done by Larger&rénd he used
himself as the sublect. Although he had some other adult subject
the work that he reported upon was mostly work where he was the
sub ject.

DR. FIRNN: I think we are assuming here that less
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than one part per million 1s toxlie, but I do not believe we have
any proof that that is actually toxic. Therefore, I cannot see
how we are going to look for the symptoms when we don't even
know whether it 1ls toxic or not in less than one part per million

DR, LEVINE: There are a number of f%gbets to this
problem, If the water supply 1s universally set at one part
per million that would mean that animels would get that as well
as humans, Infants receilve a larger provorticn of fluid intake
than adults, in the neighborhood of 130 or 150 cc. per kilogram,
in addiftion to the excretion of fluorine in breast milk the
question would come up what 1s the excretion in cow's milk be-
cause that vrovides a large proportion of the fluid intake in
infants. They might proportionately get more per unlit of body
welght than adults would be getting with cow's milk and water
being their maln sources of fluld intake., I don't xnow what
the excretion of fluorine in the human or cow'!s mllk is., I
would guess it 1s very low in both instances,

DR. DEAN: Very low in cows. I think 1t 1ls about
0.1 to 0.2, and even if you give them very high supplemental
feedings one or two parts per million you cannot drive it over tw
s per million in the milk, The University of Arizona did that
study two or three years ago.

DR, AST: Didn't McClure report on that also on the
emount of fluorine in cow's nilk?

DR. DEAN: Yes, 2nd 1t is oretty low.
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CHAIRMAN HODGE: There 1s one report in the 1liter-
ature about the‘excretion in goat's milk,
DR, DEAN: Yes, from a group of Italian workers,

CHAIRMAN HODGE: And there 1t is of the same

order that you report.

DR, LEVINE: How many communities are there in
which the fluorine content of the natural water supply 1is appre-
clably higher than one part per million?

DR. AST: Perhaps Dr. Dean will tske the ball
there?

DR. DEAN: Not over 400,

DR. LEVIKE: Has anybody ever reported any toxic
maniféstations from the use of that water supply in any of those
400 communities?

DR. DEAN: In one isolated case in the Journal of
Radiology, but I think we have to remenber that we think of long,
continuous exposure to that specific water, while as a matter of
fact pvopulations are moving and shifting an awful lot. You would
have to pin down a rather small fraction of your ponulation to
find that portion of the adult population with, we will say,
twenty years! continuous exposure immediately preceding the time

of your survey.

p categorical no.

DR. LEVIIE: Furthermore, even 1f that reservation

DR, AST: I would like to answer your question with
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vere made, this project is not inflexible, It is sublject to
change. If in e period of six months or a year any manifesta-
tions appear certainly the ten-year project is golng to be
abandoned or revised; It would seem to me that in view of the

existing evidence in the literature it is a perfectly prover

procedure to conduct at the onset certainly, with the understandr

ing that careful observation will determine whether the project
will continue for the ten years or not,

Would you agree wlth that, that as a start the
project as contemplsted 1s a perfectly safe procedure from a
publlc health point of view?

DR, DEAN: I don't think so. I think that when
material 1s avallable in the country that they should be thoroug!
ly examined to see.if there are any untoward effects.

DR. LEVIIE: That has not been done yet?

DR, DEAN: Ve have startsd some of 1t, but as I se(
1t we have to continue it further.

DR. AST: Do you have any reason to belleve, Dr.
Dean, from your present studies that we may find some toxie
effects at low concentrations?

DR, DEAN: We don't know what we will find even
in the low concentrations. We have found some bony changes in
elght.

DR. AST: Eight parts per million?

DR. DEAN: Yes. Now we will have to keep on going

| =4
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down further to see where the thlng runs out.

DR, CAFFEY: What bony changes do you find at
elght?

DR. DEAN: We found some bone changes, and it is
possible there 1s a higher incidence of cataracts, Thet 1is
going to involve rather extenslve study of a large number of
peovle of known continuous exposure, ‘

DR. ROGIRS: Have the bone changes had any clinical
significance?

DR, DEAN: Certainly no functional impalrment. We

Just noticed them starting in the ssme 0ld place that Rohwm spoks

RS 4

of in the lumbar region and pelvis, I have Dr. Hawkins! report
which I can read in that connection: ¥“The most characteristic
bony abnormality in fluorosls is an increase in the density of
the lower vertebrae, sacrum and adjacent pelvis, Varlous degree%
of 1ncreased density in the svine and peivis were observed in
13 of the individuals x-rayed from RBartlett." It was possible
to get 111 peonle with over twenty years' exposure out of a
population of about 1700 or 1800 from a house-to-house enunera-
tion down there,

DR. ROGXERS: And you found 13 with bone changes
out of those 1117

DR, DEAN: Yes,

DR. ROGERS: And what about your controls in that

respect?

www.fluoride-history.de



20

DR, DEAN: I don't think they found any in the
controls., No, there was nothing in the control area.

DR. PQERANZ: Were there any blood changes in
the poéitive cages?

DR, D=2AN: Yes, a little. There was some.
"In those patlénts wio had osteosclerosis the hemoglobin values
averaged two grams less per person than in those which did not
have evidence of osteosclerosis. However, the average level
of hemoglobin in Cameron and Bartlett were nearly identical.!
Cameron was the control place. "It would apvear, therefore, thaf
if fluorine affects the hemoglobin, it does so indirectly
through the mechanism of producing accretional bony changes
which encorach on the marrow cavity (osteosclerosis) rather than
by a direct toxlc effect on the hemoglobin-producing systen,!

DR, JAY: Did he find any evidence of impaired
hearing due to sclerosis?

DR. DEAN: He did not report any. He tested
hearing.

DR, JAY: He did test hearing?

DR. DZAN: Yes.

DR, ROGERS: This was at eight parts per million?

DR, DEAN: Yes.

DR. ROGIRS3: 1In animals you showed that the

Py s Ty = /

animal evidence of bone sclerosis @topped}at what?

DR. AST: Started at 5 milligrams per kilogram
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| analogy in that situation, Dr. Dean? -

of body welght.
DR. ROGERS: But the mottled enamel started at
over one part per million of fluorine?
DR. AST: ©Not in rats. In parts ver million 1t was

at fourteen parts per million that we found the first evidence

of change in the tooth structure.

DR. ROGERS: And in the same animals your bone
sclerosls started at a higher or a lower level?

DR. AST: At a higher level, a much higher level,
I don't know the exact figure, but it was at a very much higher
level.

DR, ROGERS: 1Is there any sense in making an

DR. DEAN: I would not go too far in making an
analogy of humans with rats as long as we have the human popula-
tions to study.

DR, LEVINE: May I ask Dr. Dean two questions:
One 1s, 1in those who dld not show gross cataract, was vision
tested, and was there any diminution in the fluorine group if it
was tested? The second 1s, in those that showed a reduction 1in
hemoglobin, did they also show a leukopenia, a reduction in white
count?

DR, DEAN: I don't know. That has been very qulckly
tabuleted rather recently. We have not completed it., I would

have to look that up.
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CHAIRMAN HODGE: Do you have data on the incldence

of cataract in the two populations?

DR. DEAN: This data 1s not very good because there
was not a high enough age group in our control., In our control
area l1n the fifty and older age group we had 26 individuals.

One had moderate cataract. In the fluoride srea there were 49
individuals, and we found 8.

DR. ROGERS: Eight wlith cataracts?

DR. DEAN: Eight, moderate and severe.

DR. ROGERS: 1In 49 individuals?

DR. DEAN: Yes, 49 individuals,

Then we Just checked the eyecs out of Brittain and
King Hill, one in South Dakota and the other in Idaho, and again
we found what seems llke a relatively high incldence. Brittain
has 7 parts pef million, and in the age group of 50 and over,
with 59 individuals with over twenty years'! exvosure, there were
18 with moderate and severe.

DR, ROGERS: And there were only 26 in the control
group?

44'/5\"

DR, DEAN: Only 30 in the control group. .
' ( He ™

DR, ROGIRS: And they had none?

DR. DEAN: One moderate. 5o we have got to go out
and get a larger sample in the hilgher age group, but 1t does
seem like a rather high incidence down there in the fluoride

areas. The fact that you leave Bartlett, Texas, and go up to

i
'
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South Dakota, and pick up another place that has been using 1t
for forty years, and they show that high incidence, and then you
go across the range out to King H1ll where they have about 14
parts per million, and see it agein, at least indicates that you
must go into it a lot further to see what kind of a curve we have
got. That curve may tall off at 4, or 5, or somewhere in there,
and we would then be fairly safe, but we would like to know which
way 1t 1s goling.
CHATIRMAN HODGE: In your oplnion is dental fluorosi
the most sensitive indicator of the fluorine effect in the human?
DR, DEAN: I have only studled dental fluorosis,
Actually we have not studled much of anything else in connection
with this problem other than the objective evlidence of dental
fluorosis. You can see 1t 1s quite a problem to screen out of
an adult population those peonle middle age or over with over
twenty years! continuous exposure to thls specific condition.
It 1s absolutely necessary in order to make a good survey, and
if they have been moving around of course the examination of them
18 meanlngless.

DR. GIZB8: Are there any public health reports
that have been correlated with the fluorine conditions in dilstric
in which there 18 avpparently comnlete prevention of decay of the
teeth? I am thinking of such diseases as arthritlis., Is it less
or more common in such digtricts? Are there any public reports

that are accesslble on that phase?
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DR, DEAN: Not that I know of, Dr. Gles.

DR, AST: May I follow that question by asking
you 1f in animal experimentation have you found that dental
fluorosis was the first evidence of fluorine intoxication?

CHAT RMAN EODGE: We have done no complete toxico-
logical studies, As far as I know the literature 1is rather
limited especially on long term complete studles in which autop-
sles have been performed and each organ has been gone over
histologically carefully.

DR. JAY: In respect to cataract the incidence
of cataract seems to be unusually high in Indla. How does that
stack up wlth fluorosis? In Indla why 4o they have so much
cataract?

DR, LEVIHE: Do they have a lot of mottled enanmel
in those digtricts in Indla where the incidence of cataract 1is
high?

DR, JAY: Yes, there are areas where they do have.

DR. DEAN: Around Madras and up in the Punjab.

DR, LEVINE: In the cases you clte showing these
various conditions of cataract and anemila, 4did they occur in any
patients who did not have mottled enamel?

DR. DEAN: Most of these people would not have
mottled enamel because they are thirty, or forty, or fifty years
of age, and they may have not moved into the community until

'they were fifteen or twenty years of age.
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DR, CAFFEY: At what age does dental fluorosis becomé
manifest in a chilld as determined by these studies?

DR, AST: That would depend upon the concentration
of fluorlne and whether or not the child was born in the area
and lived continuously in that area, but evidences of dental
fluorosis have been renorted on declduous teeth as well as
permanent teeth,

DR, CAFFEY: Do you find 1t in children a year or two
years of age, or must you walt until five or six? My voint is
that 1f you are golng to use this as an index, how sensitive an
Index 18 1%% |

DR, AST: It has only been found in the deciduous
teeth when the concentration of the fluorine in the water has
been very high. At low concentrstions where mottled enamel has
affected permanent teeth, 1t has not been manifest in the
deciduous teeth.

DR, JAY: I would gsay about six or seven years old
in the lower concentrations,

| DR. CAFFEY: Then dental examinations prior to the
geventh year are going to be useless as far as detecting fluoros-
1g, 1s that a falr statement?

DR. JAY: That 18 a possibllity with a low concentra-
tion.,

DR, DFAN: I would not say you would see it before

twelve or fourteen. The flrst molars and the centrals you know
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have a great hablit of missing 1t in these lower concentrations,
and the bicusplds and second rmolars is where 1t wass largely
found. Eighty-seven or 93 ver cent of all of the teeth that
slowed any evidence of fluorosis were on the blcuspld and second
mclars, so 1f we had gone in at an earller age than twelve or
fourteen I would say 1t would have not been detected.

DR. JAY: I was thinking of Amarillo. I thought
we saw something of that there at an earlier age.

DR. DEAN: That 1g around five, and you do get it
on the centrals there, but the anterior teeth and first molars
are practically all free.

DR, CAFFEY: Then it would be a waste of time to
examine children's teeth at the pre-school level?

DR, AST: In connection with the dental examinationg

iy
ve intend making those on the school children, eround the fifth
. A

grade.

DR. CAFFEY: But, as I understand 1t, there are
going to be examinations of pre-school chlldren?

DR, AST: For pediatrics.

CHAIRMAN HODGE: It is my impression that at about
one part per million the incidence of mottling in teeth 1s low.
Children do not uniformly have mottled teeth., My lmpression 1s
-- ahd I got this from your papers, and would like to check on
1t -- that something of the order of 10 per cent of the vopula-

tion would show & mild mottling at a level of 1 part per million.
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Is that right?

DR. DEAN: That is right. But that 1s a very
conservative figure because 1f even two out of the average of
24 teeth were Just slightly affected, they were counted, and
the person was put in the affected figure. Therefore, when you
put 1t on a tooth povulation basgis it dropns down %o 4 or S5 per
cent,

DR, AST: That 10 pner cent 1s on a child population
basis?

DR, DEAN: Yes.,

I ran across that flgure what was it about those two teeth that
caused them to become affected. What are the factors that make
those two teeth in the 10 per cent of children vulnerable to
mottling? Are there any leads on that at all?

DR. DEAN: None that I know of,

CHAIRMAN HODGE: Of course we could gsay that was
natural blological variation.

DR, DEAN: That 1s the easlest way out of 1t. It
1s so insignificant that you have to hunt 1lke the mischief
before you can see it. If you take a blcuspid tooth, for
instance, }Pkﬁhe low concentration areas you have to hunt for
the t white;right on the tip of the cusp. That is about the

only place you can find it. The rest of the tooth is perfectly

CHAIRMAN HODGE: I wondered for a long time ever sin

normal, It is just the faintest signs of fluorosis that is ususl-
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ly seen, and often it completely passes the eyes of the loceal
dentist. Then, agaln, you see you have to screen out quite a
portion of {that population. There would only be sbout 25 or 30
per cent that would have been continuously exposed to that
condition. If you take 10 per cent of that 25 psr cent, you
can readily understand why the local practitioners will tell you
that there are not any signs of dental fluorosis in that aresa.

DR, LEVINE: In view of what has been s2id, would
1t be necessary 1f this project is going to be undertaken to re-
vlise some of the orocedures? In saylng that I am thinking
particularly in terms of adult examinations, especlally visual
testing for gsigns of early cataract in the adult populstion.

DR, AST: WVould that not depend on long exposure?
If we were to revlise the procedure it would not necessarily mean
1t should be in the early part of the demonstration, but rather
at the end of the ten year perliod of exposure.

DR, LEVIIE: That 1s not safegucrding the observa-

tion then, is 1t? If a dlisprovortionate number of that populatliop

develop cataract after ten years, and they had signs of 1t at
the veginning of the demonstration, as a Department of Health
you may bhe regarded as heving been negligent in not catechlng that
at the start. I don't know whether such a contingency might or
might not happen, but in view of what has been sald I should

think you would have to adopt some prophylactic procedure rather

than & purely observational one.,
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prom 10 to 20 per cent of the younger individuals examined
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DR, DIAN: We ran 1nto another finding that I

might comment uvon g8 rather unusual with respect to nails.

in Bartlett, Britton, and King Hill had a rather unusual type
of nall structure, tie most characteristic aspect belng
trangverse white blotches within and comvletely across the nailq
usually symmetrical on 2ll the nalls, there frequently belng
from 3 to 5 of these per nall." It wes rather characteristic,
and we had some color pilctures made of them. "The incldence of
this finding decreased with age, the oldest patient belng 57.
Nells tend to be somewhat more ovrittle and thin, and were oc-
cesionally curled, making 1t difficult to keep them presentable.
Such individusls had frequently blitten thelr nalls very close.
In the control area of Croeur Dalene of the 139 high school
students examined none showed transverse strliations." This
change in the nalls thet we saw in the fluorine areas was qulte
different than that obsgserved in the control povulation.

DR, BAIN: 1Is there any basis for the statement
the t I believe I have seen in the llterature th=t in high concen
tration fluorine areas the deciduous teeth are slow in erupting,
that there is a delay?

DR. DEAN: We Just finlshed a study on that of
about three or four thousend children under two. We took s
nunber of cities. We had Elmhurst, Galesburg, Aurora, and so

forth. Under two there 1s a2oparently no di fference. Up in
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Colorzdo, where it goes to two and one-half,apparently there 1s
e little delay, so both statements have been made in the liter-
ature, It 1s probable when you are dealling with the higher
fluoride areas there may be a slight delay, but in the lower
fluoride areas none. At best 1t 1is very slight, only ten-tenths
of a tooth a year or one-tenth of a tooth, something like th=at,
We were checking 1t in order to get the compsrability of tooth
life exposure to see 1f that would 'influence the rate. It 1s
insignificant from that point, but there is a 1little difference.

DR, POMERANZ} Do you not think it would be inter-
esting in this type of experiment where you have thst findlng
of delayed eruvtion to take radlographs of the centers of ossi-
fication?

DR, CAFFEY: But any bone change would be possible
to detect by gross measurement only at about the end point of
Intoxication. For instance, if you used‘lead,lines from lead
polsoning, you would only pick up 1ong'stand§;a severe vnoisons.
S5light degress of sclerosis are very difficult to estimate;
that 1s, 1f you are going to plck up early signs, I don't think
we should rely on a crutch as weak as yearly examinations.

DR. AST: The investigators who have revorted to
date all seem to feel that the tooth shows the first evidences
of intoxication through the mottled enamel, and that the bones
were next; that the teeth and bonéé acted as store houses for

fluorine.
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DR. CAFFEY: 1If you do not see any toxic manifesta-
tion in an individual except after six yeasrs dental fluorosis
must be one of the late signs,

DR, AST: Not in animal experimentation. Those
that have reported have indicated that dental fluorosis was the
first evidence. Most of that work was done with rsts with con-
tinuously eruptlng incisors, so they could get changes very
early.

DR. POMERANZ: Were the urine and blood cearefully
checked there?

DR. AST: There are no changes in the bone marrow
and blood 1in the early stages until you get into the higher
concentrations, I think Roh&&Mhas done some rather extenslve
work 1n that respect,

DR, POMERANZ: Would that not be divided into two
stages, 80 to speak: One 1ls purely from the toxlicological
standpoint in which the roentgenologist would only incidentally
be interested; but the second phase of that sgtudy involves
does fluorine produce susceptible bone changes in which the
roentgenologist would be primarlly interested. That 1s equally
valueble., Elther it does nroduce osteosclerosis or 1t does not,
In that event it would be purely an évidence thet it does or
does not from the toxiecologlcal standpoint, in which roentgen-
ology could have no sphere at all, but it would involve more of

‘a blochemical study.
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DR, ROGERS: You can see the situation which faces
the Department at the present time. a% it 1s gradually emerging
from this dlscusslion. In order that we may get along, Mr.
Cheirman, on thls ti:ing, I would like to Just try if I can %o
pull that together from our point of view. The study was con-

. ceived over a period of years in which Dr. Dean's work, as Dr.
Ast indlcated, played a great part. Dr. Ast, himself, has been
& consilderable gtudent of the subject. As you know,public
interest in 1% has been very great through the publiclty which
ﬁas glven out before we got into 1t at all. Quite a number of
comnunities are conteuplating or are wailting for somebody at the
moment to start undertaking a public health program of this kind,
We have gone ahead, and we have been recelved with a good deal
of enthuslasm in the City of Newburgh,and have been cordially
recel ved in the control City of Xingston, Everything is set up.
Everything 1s authorized. Everything is ready. However, to datd
no fluorine has bpeen added to the water supply. Despite that,
Pr. Ast told me today they have had several telephoné calls

in the City of Newburgh Health Deplartment complalning about the
effects of the new program upon their digestion; but no damage
has been done, as 1t wers. (Laughter)

We are aware of the fact that this 1s reaching 1ntg
the future a bilt, and I think that Dr. Ast, as the spearhead of
this particular thing,1s not without some courage. The polnt

that we must be sure of, however, ls that we are well advised
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in what we contemplate. The time 1s appropriate, but we must
surround the proJject wlth all necessary safeguarcs if we are to
undertake it at all., On the other hand we are under no commit-
ment other than that of some embarrassment to continue this
study if at this time 1t seems unwlse to continue i1t, I am not
putting any pressure upon your Jwigment, We don't wish to do
that at all., The fact that we have gone so far is totally ir-
relevant to the consideration at the moment. I think there are
certaln things to be sald in connection with the desirabllity

of goling ahead, not the least of whliech 1s the fact thot commun-

itles are getting ready to do 1it, and if communities are getting

ready to do 1t, it had far better be done under careful control
conditions, such as we contemnlate, and are far greater than
might otherwise prevall. It would then be safe to go ahead

on the assumption that we could set up over a periocd of time
gsufficlent careful observations to control this thing.

There are other elements cﬁncerned. Dr. Levine
brought out that in due course 1f Dr. Dean's studles or other
studies bring evidence to bear that cumulative effects are
serious, we will not acquire cumulative effects for a good many
years; however, in the meantime we will have taken advantage
of & certailn psychologilcal situation.

I am sure if all of you will go back into the
large public health procedures and analyze thelr origin, you

will find frequently the valldity of the results of such pro-
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cédures are dlfficult of measurement because of the foct that
we did not set up control periods early enough, After they are
under way a time, and are found to be safe and sound, everybody
wants them all at once, and you never know Just whet you have
accounplished by your procedure in the way of comparative resgultsg.
We have seen that happen time and time agaln, ard I think we
must bear that in mind in evaluating the present situation,

I think also we nmust bear in mind thet a certain
enount of bony sclerosis could be attributsble to certaln
concentrations of fluorine, and must be offset agalnst what we
hope to accomplish, If this thing is worth while, we nmust
offset the advantages that are to be attalned against the dis-
advantages, however slight they may be or great they may be,
end do some balancing in our thinking.

The material that Dr., Dean has presented us with
today, so far as I know 1s new to us as 1t probably 1s to all
of you., I think the cataract situation, Dr. Dean, 1ls the most
serious of the things that you have suggested.

We hope to have Dr.'Dean come to all of our
reetings, but he has not yet told us that ne can, in order
to make sure that hls thorougholng studious point of view
will be presented to us. There 1s m grecater authority on the
subject than he, but I am inclined to think he 1s a little
conservative, in fact, a little discouraging toward our present

plans., Therefore, I might address a direct question to Dr.
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Dean, not to embarrass him but to preclpltate the thing, and
then to have 1t go on for dlscussion addressed to Dr. Dean from
the group: Taking this all in all, and viewing the type of
program that we thlinx we can set up, assuming that we can set up
as elaborate a program as 1s necessary, do you feel that we
ghould or should not proceed with this particular study. at this
time?

DR, DiZAN: Personally =-- and this is only my person
2l ®inion == I do not think that we are Justified in setting it
up a2t the present time until we have at least made the best
effort that we can to finmd out what condition prevalls in these
pooulations exposed to fluorlde concentrations much higher than
what we are dlscussing, and who have used it for a long period
of time. I say that because I think 1f we were questloned

about the toxlcological changes in animels in the higher concen-
24 '\M“\ M!\Q A :

tratlions or(}% the ascus, and)does that exlgt, or does this
exlst in these hilgher fluoride areas, and we gsay we have not
studled 1t, we may be in a sort of dangerous position,

DR. ROGERS: Are you ever golng to be able to say
after you have studied those areas, Dr. Dean, or 1is the question
really an academic one? Thst 1ls the thing that bothers me,

It seems to me this comes to the situation where we have got to
consider the next step to be taken and welgh 1t against the'
possibility of an over-conservatism, 1f I may use the ternm,

whlch can prevent taking these steps that can be taken now when

L}
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they cannot be taken later on, particularly the control type of
thing I am referring to. Can you ever really hope to establish
fhe thing you are after? Csesn you remove from the total forces
in that community or population the selective factors that
enter iInto this or will that megke your group so small as to
render the results practically meaningless? For instance, .in i
your control you would héve to take people that had lived in
tha t community for twenty years., You are not golng to have very
many in a city of several thousand, and 1f you break that down
again into age groups that are comparable and other things that
are comparable you are going to have a whale of a time drawing
any conclusions that will amount to anything from so small a
group.

DR, DEAN: I can well visualize what you say as
being true. That 1s why I think we are golng to have to com-
pletely switch over into cities of forty or fifty thousand
population. What I am particularly interested in now is to
drop down on the fluoride concentration scale to clties of
about two and one-half parts per mlllion. If we are clear there,
why I thinkx we are perfectly Justified 1n going ahead. If we
take two clties of approximately two and one-half parts per
million, one with higher mineralized water and one wlth very
low mineralized water, and then take another city at 1.2 parts
per million, which 1s the approximate concentration we are

interested 1in, and then run two control cities of fluoride free
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one from ground water and one from lake water, all in about the
forty or fifty thousand populatlion range, where we may be able
to get a study group of three, or four, or maybe five hundred,
we siould be able to get somewhere on this,

DR. ROGERS: Other factors are goling to enter into
1t as well, such as, your calcium, phosphorus, and your sunshine:
factor, to mention only a few, which must be taken into account
when evaluating changes in bone structure, or calclum deposits,
and things of that sort. I have talked too much, Mr., Chalrman,
I Just wanted to throw that on the table because that 1s the
problem that we hope to have discussed thoroughly, and 1f possibl
we would like to have formal action on it by this group, verhaps
not today if time 1s too short, but obviously in view of this
opinion from as high an authority as Dr. Dean of a conservatlve
nature the Departnent is vplaced in a very difficult position if
we purgue this study. I will be qulte frank, but hls report
today comes somewhat as a surorise to us though perhevs it should
not have, and I think thet if you wlll as a committee take
advantage of Dr. Dean's kindness in coming here and explore
through and with him these polnts as you think we should explore
them we will be very grateful to you.

DR. DEAN: The alpha and omega of this whole thing,
Dr, Rogers, 1s to get into these larger citles to see 1f we are
getting any lens changes in cataracts. What bony changes we have

seen are seemingly not too important even with very high concen-

e
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This was on April 24, 194k

On page 38 - Dr, Dean states that it will take
at least one year to get this information which is
necessary before the public should be subjected to
vater fluorination even at 1,0 pym F, But in June
1944, Dean arranged with Grand Rgpids, Michigen, to
start immediately with water fluorination}

Dean did not advise us of this change, I
learned about it from the Assistant Dental Director,
Michigen State Department of Health at a conference
in Ann Arbdor, June 194k,

In October 1944, Dr, Ast appeared on & program

with Dr, Dean in Cleveland and geked him then about
his change of heart,

See correspondence Documentary file 11/9/4l4
Dr, Godfrey to Dr, Parran

Ure DEAN: I cannot definltely say right now.

DR. GIES: To come back to a question I ralsed a
little while ago, and making 1t a little more specifle because
I think 1t bears on this discussion: Are there any public records
relating to Deaf Smith County in Texas showing that there 1s
more or less occurrence of such conditions than in ether places?

DR. DEAN: You could not find enough people in
Deaf Smith County to tabulate a rate. They are all concentrated
in Hereford, which has about 2400 or 2500 at best, In Texas
between 1920 and 1930 there was quite & flux in its populsation,

80 you get some ldea of tne difficulty.
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trations, but we ought to ixnow something of those lens changes
I think.

DR.'ROGERS: How soon would you be able to find
that out?

DR, DEAN: I imagine it would ftake a year at the
very least. |

DR. ROGERS: And we could have thet inforuetion I
presume &8 soon as you acquired it?

DR, DEAK: Yes, I thnink it would take at least a
year or probably a year and a half to get in there and screen out
the particular types of popnulation in clties of that size. That
is some Job.

CHAIRMAN HODGE: Is that study going on in the
next year or will the war interfere with 1it?

DR. DEAN: I cannot definitely say right now.

DR, GIES: To come back t0 a question I raised a
little while ago, and making it a little more specific because
I think it hears on this discussion: Are there any public record$
relating to Deaf Smith County in Texas showing that there is
more or less occurrence of such conditlons than in other places?

DR. DEAN: You could not find enough people in
Deaf Smith County to tabulate a rate., They are all concentrated

in Hereford, which has about 2400 or 2500 at best. In Texas

between 1920 and 1930 there was quite a flux in its population,

8o you get some idea of tne difficulty.
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DR. GIES: I was fishing for some thing definite in
that relation. I know of nothing thet is definite, myself,

DR. DEAN: You have a lot of individual windmill
wells in the town, 380 you have not & constant there eilther.

DRJIEVIIE: It seems to me that there are three or
more alternatives the Committee might take., One is to approve
of this project under certaln well understood safegusrds which
we can outline if the zction is approved. The other 1s to post-
pone any action on this project until more inform-tion ig avail-
able, elther presently aveilable in the literature after a more
perféct culling of the llterature or until further information 1is
obtained.

My own feeliﬁg is that the advantages are greater
than the disadvantages, and I would. think thaot even after a year
we would not be in a perfect pnogltion to apnrove categorically
this actlon any nore than we can do now =-- possibly a 1little bit
more but certalnly not witliout reservation -- 1t may take two
or three years. Since there are so many communities in which
the natural fluorine content of the water is so much higher
than the amount contemplated, it would seem to me that no onus
could ever be place@ on any department of health if the prover
safeguards were introduced in the study; so that for the purvose
of bringing out the dlscussion I move the Committee aponrove of
thls project with definlte safeguards which will be outlined amrd

przsented to the Comnlttee before final action.
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DR, GIES: I second the motion, Mr, Chalrman,

CHEAIRMAN HODGE: Is there further dlscussion on thig
motion reguired?

DR, CAFFEY: Do the local authorities in HNewburgh
know the vossibllities of estimating the moderate effects of
fluorine? Do they understend those clearly?

DR, AST: I will try to answer that in this way:

I have given to the Newburgh Bay Medical Soclety and to the
Newburgh Dental Soclety as much information ag I have had on
this subject. I have appeared before them at thelr official
meetings. I have dlscussed 1t with them. I have digcussed it
with a number of the leading physiclians and dentlsts individually
I have given them all the information that I have had, and I
feel that I have culled the literature falrly thoroughly.

DR. LEVINE: Dr. Chant i1s the District Health Offi-
cer of that community. I wonder whether he might discuss that
guestion?

DR, CHANT: I think there i1s very little I could
add to what Dr, Ast has Just sald, Dr. Levire. I have been with
him most of the time when he met these men., I have heard no
further comment from any of the men individually since they have
had the opportunlity to see the lit=rature and summary that Dr.
Ast has glven them, 1f that 1s what you have in mind,

CHAIRMAN HODGE: Dr. Jay, do you have something to
addq®
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DR. JAY: Of course, we had contemplated such an
experiment in Michigan, amd we have postponed 1t for that very
reason: untll further studies might be conducted, particularly
in respect to lens chenges. The polnt that Dr., Rogers brought
out I think is very important, and that 1s the time 1s propltious
from a psychologlical standnolnt, and I would hate to lose advan—g
tage of that. Furthermore, the study could always be dlscontinu-
eds I cannot foresee any seriocus consequences due to the fluor-
ination of water in two yeors.

DR. GIES: In seconding that motion I kept balanc-
ing the advantages ageinst the disedvantages, the doubts against
the certainties, and so on., I seconded it because I think the
desirabilities outweigh the undesirabilities.

CHAIRMAN HODGE: Dr. Bain, have you something to
say?

DR. BDAIN: I am in a 1little bit of a dilemma in
relation to this. When I first gave some congideration to this
stﬁdy I felt that there was not perhaps enough data on what
night happen. I d4id not think enough communities had been
examined from the standpoint of other than just teeth. However,
ny axency felt that I was wrong in that, anmd have 0.,K.'d 1it, so
I am in the position of being in favor of it officially.

DR. POMERANZ: I am in favor of it for the reasons
Dr., Levine has given. Certainly a perceptible interval must

elapse between the ingestion of the chemical and the appearance

Z
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of the toxic effects. Most of those toxlec effects are visible
to the naked eye so certailnly there would be adequcote time to
discontinue the whole proposal if and when such toxic symptoms
become manifest nrior to the exviration of the experimental
perlod. I would be in favor of going along with 1t and encourag-
Ing 1t as a matter of fact, with proper safegusrds as both Dr. |
Levine and Dr. Caffey have stressed.

DR. CAFFEY: I am very much in favor of it, but I
think it would be a good idea to perhaps have Dr. Levine®s
organize a pediatric group to see what exeminations would be made
It seems to me the medical end of this 1s very nebulous as to
what the doctors are golng to look for., VWhat 1s really the
point in exemining children if there are no known effects to
detect? I think 1t would be a waste of time unless thefe is
some thing to study or some criteris. There 1s no use doctors
Just looking at children.

DR. POMERANZ: May I clarify it as regards the
mechanics of the proposal? As roentgenologlsts ~- and Dr. Caffey
1s a roentgenologlst as I am-=-what wuld be expected of us?
Perhaps that may indlrectly answer the question posed. For
Instance, are we to specify the type of exsminzations, the verlods
of exposure, the amount of radiastlion, or the mechanics of the
examination 1tself? The voltaze and the time factor are very
vital in the taking of roentgenograms. Are we expected to formu-

late a poliey in that regard?
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DR, AST: We would llke very much to have your
advice on the subject, yes.

DR, POMERANZ: Who 1s golng to examine these fllms,
the roentgenologist in Newburgh or a roentgenologlst who 1ls, let
us say, more experienced in bone and Joint work and children's
work?

DR, AST: It 1s hoped that we can get only the
best advice both in the examlinations and in the dlagnosis on
this.

DR, POMERANZ: In the area in which 1t i1s being
done?

DR, AG3T: ot necessarily.

DR, ROZERS: I think we would lay very much welght
upon the advice of this Committee as to Just thet sort of thing.
If it is the opinion of this Commlittee that this 1is a technical,
difficult procedure, there 1s no reason why it should be done
locally as far as the experimental group 1s concerned. Perhaps
the films would be taken, and they could be read locally, but
they could also be brougnt back to our experimental nuclel and
whatever group that exlsted., We would hope that this Committee
would steer us in the formation of such groups,

DR. POMERANZ: The mechanics of it would call for
Dr., Levine to specify what the examinations should be clinically?

DR, AST: Ve hope for that.

DR, LEVINE: I have 1t down now from what I gathered
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today, wilthout any thorough study, but I do think 1t is importan

—

in passing on this action to emphaslze that appronriate szfe-
gusrds be applied, and thet the duration of the prolect be detert
mined periodically rathner than to make it en inflexlble ten-year
project,

DR, POMERANZ: I don't want to talk too much, so I
will say this, and then stop. My contact with fluorine has been
qulite casual. Could we get, for instance, for our reference a
list of books to read or articles to read, and then perhaps at
a subsequent meeting I may be able, speaking for myself, to be
more intelllgent in my thinking upon the apnroach to this.

DR, AST: I would be very glad to make that avail-
able to you andéd to the other members of the Coxzmlttee.

DR, ROGERS: Would it be possible to let us have a
copy of that material you read from, Dr, Dean, as well?

DR, DEAN: I would be very glad to teke that up
with the Surgeon-General,

DR. ROGERS: It 1s important informetion, and it 1s
the only vlace that 1t is available,

DR, DEAN: I don't think we ouzht to talx about this
lens bhusiness., I thinx we ought to keep 1t to ourselves until we
get a chance to thoroughly check 1t on a large number of peovle.

DR, ROGERS: Even then I am wonderlng what the
position of the State of New York will be with regard to individ-

uals involved. Let us say that this thing does onrove to be a
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cataract former, and we decide to abandon the study, which I
hope will not occur, and which I rather doubt, but nevertheless
if such is the case the 3tate of New York I am afrald 1is going
to find itself liable for all the cataracts that develop in that
clty for some time whether Jjustifiably or not 1f the thing gets
much of any publiclty. It 1s one of those little things the
State of New YorX has got to be worried about. I am not worry-
ing this Commlittee with it. That will have to be referred to
other quarters for declision.

DR, DEAN: I think that should be consldered quite
confildentlally until such time as a large sized control group 1s
run.

CHATIRMAN HCDGE: I would like to emvhasize that
this 1s not a committee entrusted with the safety of the health
of the nation exactly, but a committee for making a study and
reportlng thereon. 3Such a finding, as you say, must have very
careful verificatlion, so I think we should be very guarded, each
of us, to see to it that we respect Dr. Dean's courtesy in
bringing this material from the flles of the United States
Public Health Service to our attention., It certainly 1s inval-
uable to us, and we ought to be very particular to see 1t goes
no further.

I heard a little bit about thlis some time ago, and
I have been very curious about it. It 1s really unique informa-
tion that he has imparted. There Just 1s not anvthing like 1%

avalilsble elsevhere, so we are not only respecting Dr. Dean hut
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we are also respecting quite a few of his colleagues who have !
done a tremendous Jjob in making such a painstaking and wide stud&,
in keeping thls confidential for the time belng.

DR, JAY: I am wondering 1f Dr. Rogers has had an
opinion from the Attorney-General in regard to the State's
liebllity to sults due to change in water supvly or the addltion|
of any suovstance to the water?

DR. ROGERS: I don't know that 1t wag worded that
vay, but,Dr. Ast,you could probably give us some information on
that polnt.

fada

DR, AST: We have asked for an oninion (6f) the
Attorney—~General, and I can glve you now an informal version of
wnat he sald. The formal oninion is probably now on my desk 1in
writing, though 1t had not been received up to Saturday. There
1s no legal barrier to the State Department of Health setting up
a study such as we have planned here, There is no liabllity which
may devdlve later upon the state. The municipality assumes no
obligation or speclal liability in this other than 1t must follo%
the directions sneclfied by the State Department of Health in
this study. The municipality csnnot be held liable unless it
can be shown thatf through negligence higher concentrations of
fluorine or of sodium fluoride rather have been added to the
water supply than have been speclfied. That 1s an informal
opinlion, and I am glving it to you as it came to me over the

telephone. It wlll be confirmed in writing., It probably is in
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writing now on ny desxk,
DR. CAFFZY: As a matter of interest, how safe 1is
the dllution of water by fluoride? 1Is that a serious problem?
DR, AST: HMr. Cox, would you like to answer that

guestion?

§
1
t

MR, COX: The apparatus that would feed the sodium
fluoride was obviously speclally selected for the purpose to
provide the safeguard agasinst negligence. The machine that we
are contemplatinggetting would have a capacity between 1/2 1b,
to 8 1b, approximately per hour, or in terms of doses and parts
per million it would be approximately a little less than one part
per milllion up to eight parts per million., In other words, if
gross negligence occurred, the maximum dose for that very small
perlod when 1t d4id occur would be elght parts ver mlllion., It
1s impossible to get a machine thnt would give you the flexibillt
of one to four that we requlre actually and not have a flexibilit
of one to eighf, if you see my point. The detalls are thils: that
the rate of filtration 1s varied manually during the night hours
when the consunption is less and a corresnonding reduction would
be made 1n the dose. If 1t did not make that reduction, the
dose could be through negligence eight times more during the few
hours. That i1s speaking of it from the standpoint of equipment.
With a trained chemist, and with men who are experienced through
vears of practice to change for the dosing of four other chemlcal

in accordance with changes in the demand for water, we don't
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antlcipate that we should have any diffliculty 1n making this
change correspondingly as well.

DR. A3T: lay ijdd to tﬁiﬁ.F%?t one of the

(W - ot
points consldered in selectlng;the studynof Newburgh was the
fact that 1t has an excellent water filtfation nlant and a
highly trained operator in that plant?

CHAIRMAN HODGE: I believe I will call for a vote
on the motion at thils time, and we can discuss then matters that
arlse from the declsion on the motion. You have heard the motion
I don't think I can repeat 1t word for word, but the general
ldea 1s that this Committee goes on record as favoring this
project, wlith adequate safeguards, and with perliodic review as
to its modlfication or continuance., Is that a proper statement
of your motion?

DR, LEVIKNE: Yes.

CHAIRMAN HODGE: Do you accept that version?

DR, LEVIIE: Yes, it is better put than I stated
it,

CHAIRMAN HODGE: If you are ready for the ques-
tion, I.wlll put 1t. If there is no further discussion, I will
call for the vote, All those in Tavor will please say "Aye';
those oppvosed, "No.!

ese There were no dissenting votes ...

CHAIRMAN HODGE: I would like to add one word,

A
Dr, Trepgdley Dean 1s not I believe a member of this Committee?
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we might go in order to bring that about.

DR, DEAN: That 1s right.

CHAIRMAN HODGE: I think, Dr. Dean, we all tend %o
accept the reservations thet you have brought up on this project.
I bellieve I can speak for all of us when I say we are very much
interested, aml even though you did not vote the remarks you have
made constitute a strong minority expression,

DR, DEAN: That is quite right.

DR, LEVINE: May I ask whether it would be possible
to have Dr, Dean effect arrangements whereby it will be possible
for him to attend all meetings of the Advlisory Comuittee because
his advice 1s invaluable, and we may change our ninds very gulck-
ly at any statement he may make in the future.

CHAIRMAN HOD:E: I don't know Just to what lengths

It seems to me now that the matter we all must
etiend to 18 the matter of safeguaris. e have had qulte a
number of them suggested this afternoon. The question has been
raised repeatedly as to what constltutes an adequate means of
The early identification of intoxication. Do you think that
that 18 a sultable matter for discussion now?

DR, LEVIIE: This 1sg purely an informal suggestion
end is not in the form of a motion. In so far as children are
concerned I believe a general pediatric examin=ation should be
given perlodically, every three months preferably, and every six

months 1f that should not be found to be possible, in other words

AN
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if a three-month interval is not feaslble; two, that in addition
to the general medical examinatlon perlodic blood counts, com-
plete counts, be run; three, that included in the medlcal
examinetion vision and hearing tests be performed; fourth,

the dental examination of course 1s included, the x-rays of the
bones are included, and 1f possible -~ and I don't know whifher
it 1s possible or not -- the eye examinations include slit&fg;aﬂ
studles and occasionally blood marrow smears to be done, 1if
posglible., In so far as adults are concerned I think there

ought to be safeguerds there too. In addltion to the general
examination there should also be possibly visual testing, urine
exanination, x-ray of bones, and history of fractures, as well
&s hearing tests, and in the medical examlnation of course
inspection of the nalls would vlay a big role. Also, 1f possible}
records should be available to the Committee at intervals of six
months o6r a year regarding these examinations.

DR, ROGERS: How blg a sampnle would you suggest be
ﬁsed? There are 3,000 children roughly?

DR. AST: About 3200 between the ages of 5 and 12.
DR. ROGERS: %e would have to go down to the younger
ones as well, of course.
DR. LEVINE: How many are there 1ln the younger group,
do you know?

DR, AST: I don't know that.

DR. ROGERS: That would be avout 2500 I suppose.
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DR, AST: Mlss Sheerar, could you estimate that in
a population of about 32,000 or 35,0007

| MISS SHEERAR: I am afraid I cannot make too sound
an estimation, but I should say that 2500 would be high and 2000
would be a safer estimate.

DR, AST: Thatils up to age 5. ;

MISS SHEERAR: Yes, I think that would be the saferE
estimate of the two. _

DR, CAFFEY: The 1deal way would be to tske a
small group and make a longltudinal study using the same child-
ren rather than a composite study involving many peonle.

DR. BAIN: Your sample has to be fairly large
because you are going to lose as you go along.

CHAIRMAN HODGE: This is a subject that Dr. Dean
has investigated exhaustively.

PR. DEAN: By shoe leather metlhiods, house-to-house.

CHAIRMAN HODGE: How large a sample do you thirnk ,
would be minimal?

DR. DEAN: You will probably lose 65 per cent of
your original sample in ten years,

CHAIRMAN HODGE: What congstitutes a statistical
serple?

MISS SHEERAR: Those things are conditloned by what
you are looking for ss well as pulling a number out of a hat,

S8ince that 1s difficult at this polnt to ssy exactly what we
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would expect to find, should we find anything, I don!t feel that
I am conpetent to say from statistics themselves how large the
sample should be.

DR, ROGERS: It would seem t0 me we would require
a certain number of children that had been in the study area
~continuously, and wille 1t would ne desirable to have the same |
cnildren to study the cumulatlive toxic effec%s as well as the
dental effects I cannot see any. reason why they must be the same
children.

DR. CAFFEY: The blood findings vary in children
so much that I think 1t 1s basic that you do longitudinal studieg
on the same children, 1f possible, because there 1s such a wilde
varlation in hemogloblin in a group of children.

DR, LEVIIE: I agree. EvVen in gross matters like
helght and welght, a longitudinal study 1s preferable.

DR, CAFFEY: I would certainly prefer 1t.

DR, LEVIVE: I think i1t would bhe desirable if vou
could have a combination of a larger cross-—sectional study and
have an intensive longitudinal study. I don't know what
personnel 1s available,

DR, AST: I think that is important,

DR, LEVINE: I would think that as many safeguards
as vyossible are 1ndispensable in the first year or two of the
study, after which a lot of the excess baggage might be over-

thrown later on, To start with every conceilvable safeguard
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i longlitudinal study of a falrly small sample in the control as

should be employed, and I would think that a combination of a

well as in the test area and a larger cross-sectional sample in
both areas would be 1deal 1f it could be arranged.

DR. AST: Dr. Dean, if I am not mistaken have not
all the studles on mottled enamel or the dental caries fluorine
gstudlies been confined to those who have been continuously exposedE
to fluorine throughout their lives? i

DR, DEAN: Yes.,

DR, AST: No studies have been made of those who had
hed any dlscontinulty of exposureé

DR. DEAN: Not to amount to anything, because you would
not xnow what to pin down on after you got through,

DR, AST: If we were to take the entire 5 to 12 year
old poovulation for dental examiﬁation, regardless of the tinme of
exposure, we may get some information as to whether or ﬁot it
1s necessary to e continuously exposed to fluorine in order
to get the benefit of the sodium fluoride., We will have some
who will have been exposed three yesrs, or four years, or five
years, and the differences or lack of difference may give us
some worth whlle information.

DR. LEVIIE: I think Dr. Caffey had in mind the
younger age group for the longltudinal studles.

DR. CAFFEY: The ten-year studies, 1f you had 50

children really well studied, that is a large group. Most of the
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mass8 studles are so bad when you get into them they are not
worth anything.

DR. LEVINE: 1Isn't 1t true -- and Dr. Dean wlll
agree with me on this I think, though I don!'t xnow -- that the
evidence 1s definite that fluorine or water containing fluorine
does reduce the incldence of dental caries?

DR. DEAN: Yes.

DR, IEVINE: That 1s acceptable?

DR. DEAN: Between, say, 1.2 and 1.5, _it is a
difference of asbout three to one when compared to fluorine-free
water.

DR. LEVINE: It seems to me that our problem here
as a Committee 1s to be sure that the toxlic effects do not over-
come the advantages.

DR. CAFFEY: Is the ceries index avallable for both
Newburgh and Kingston?

DR. A3T: Careful studies have not been made,
but they will be made nrior to the introduction of sodlium fluor-
1de; That will be done in both communities,

CHATRMAN HODGE: It is perhaps tacltly understood,

but I would like to bring it out and say 1t. By sad experience

I know that 1t 1s very important to have as good a pre—-examlnationh

as any of the examinatlons during the course of the exveriment,

DR. AST: As we have sald, no date has been fixed

'for the introduction of the sodlium fluoride into the water supply)
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That can be held up until this Comnittee feels that we have made
the necessary exanin:tions on which to base our final results
for comparatlve ourposes.

CHAIRMAN HODGE: Would it be 1in order to suggest
this sort of procedure: From now on supnose that we furnish to
|whoever wishes 1% bilbllographles,or reprints, or photostats, or
whatever 18 necessary to get reading matter into the hands of E
the Committee; arrange for small groups to confer., For examnle,
Dr. Caffey and Dr. Pomeranz, perhaps would like to confer on the
subJect of roentgenology, and perhaps they would like to teke
into thelr confidence somebody else; Dr. Levine and Dr. Bain
Fight like %o arrange_a sesslon between themselves or wlith gome
other people, in which thé pedlatric studlies would be discussed,

after seelng some of the findings in animals and in humang other

of this meeting should be sent 2round to each of us, and we should
Pake our comments to you, Dr. Ast, in writing, and reconvene with
speclflce safeguards that all of us can think up 1n the meantime

to conslder in detall exactly what our continued oplnion 1s goilng

to be. Would you favor that suggestion?

[}
i

DR, AST: 1Indeed I would.

CHAIRNMAN HODGE: Is that a sound prooosition that
1s goling to be workable?

DR. LEVINE: May I ask whether you would be wllling

to lnsert an Intermedlate step: that arter the small conclaves are

than what they have had access to at the present time. The minutgs
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held that Dr. Ast or the State Department of Health submit prior
to the next meeting a detailed outline of tlie onroject so that 1t
will be in the hands of the Committee an apvreciable period
before the meeting in order that we can discuss the program
intelligently.

CHAIRMAN HODGE: And nerhaps we could even arrange:
thet the results of the deliberations of the small groups could
be conveyed to Dr. Ast, and through him back to the Committee
as a whole so we would meet all informed as to the ldeas of
eath person.

DR, LEVINE: Might we not add small groups on
the pharmacology of fluorine and on the adult aspects of 1t
because apparently there are some potential hazards for the
older age groups?

DR, ROGERS: Should we add an ophthelmologlst to
the Committee?
| DR, CAFFEY: I think it is very desirable to have

R gl T ,s

(glight len

examinations, and an expert ophthalmologist might
formulate a more gatlsfzctory eye examination,

CHAIRMAN HODGE: I wonder if it would not be a
good idea to add not only an ovhthalmologist but perhaps a good
internist with general training.

DR, BAIN: With some speclal tralning in hema-
tology. He could cover both fields.

DR, LEVINE: May I move that an ophthalmologist
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and an internlst with a speclal xnowledge of hematology be added
to the Committee?

DR, CAFFEY: T second that.

«es There belng no dlscusslion, the motlon was put to

a vote, and was unaninmously carried ...

DR. AST: May I ask whether this Committee feels thaﬂ
we ought to hold up our dental examinations untlil we meet again?i
I have 1n mind the fact that we wlll have to get our dental
examinations in during the school year. Ve are in a position !
to go ahead with those dental examinations almost immedlately

and get the carles index before the end of this school year.

If the Committee does not object, we will proceed along those.
lines.

DR. GIES: With all attention to the maximum of
safeguards.

DR, JAY: Will you be set up to do your bacteriologﬁ
before school closes?

DR. AST: I think that wlll be determined by our
conference after this meeting when we get you in a corner and
find out what we want to do.

CHAIRMAN HODGE: It could be done at the same time
the dental examinations sre done most conveniently,

Is there anything further that should come up at
thig time?

DR. ROGERS: We appreciate the attendance of tiis
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Committee. I think 1t shows the earmarxs of belng exactly the
kind of committee we want. I am deeply gratified at the manner
in vhich you have approached the program,

DR, DIAN: There 1s one 1ittle point that I might
bring up when you gentlemen are tiinxing of your examinations:
"The study of bony development as Jjudged by epiphyseal closure
in the wrist correlated with age showed no difference in the
younger ages at Bartlett and Cameron.,' That is 8 parts per
million as against .4. I think we ought to keep this thing
geparate, It may be the younger age can handle this fluorine,
and that we stért getting accumulating effects past middle age.
I thought you folks would be 1nterested in thet information,

| DR. ROGERS: Couldn't some studies on the older
preovle on the intake and output be done rather promntly, or
would 1t be too hard to do?

DR. DEAN: ©Not if you have some comfortsble shoes
and can go out and punch door bells.

DR. ROGERS: I meant 1n a hospital group of some
kind. How long do you have to take to set up a study of the
possible retention on a chemical basis?

DR. DEAN: I don't know. I would make & broad
screening on urinary fluorine after the thing 1s introduced.

DR. ROGERS: %e would not be able to know the
intake exactly?

DR. DEAN: No, but you can figure sbout .3 to .5
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milligrams per day from the food, and then you can estimate from
the water,

DR, ROGERS: The thing I had in mind was the possi-
bility that there was a greater retention in the older veovple,
and if you are doing 1t on an anproximation basis you would miss
a fine amount of retention that might become significant over a
period of time. Vhere 1t has been shown in these experiments
that there was no retention in groups getting as low a quantity
as 1 part per million in the conmunity water supply, and that
apparently the output equalled the intake, how well was it done?
DR, DEAN: Ve don't know much about theses older
age groups.

DR. LEVINE: How difflicult ls the determination of
the fluorine intake and output? Is it a technically difficult
procedure?

DR. DZAN: What 1s 1it: 80 per cent in the urine,
10 per cent in the feces, and about 10 per cent in the perspiratld
DR. AST: It 1is qulte difficult, as I think Mr,
Gilcreas can attest toJiatl.

MR, GILCREAS: It 1s a micrometric method., We are
not too expert at it with what little we have done. It is not
easy. It 1s not as easy, for example, as tltration but reguires
some siklll and some experilence.

CrA IRMAN HODGZ: I have heard the comment made from

hn experlsnced man that 1t 18 one of the most dAifficult procedures
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he has encountered.

MR, GILCRIEAS: We have tried to do 1t ourselves fron

the literature, and my concluslons were exactly the same as
yours, that 1t was the toughest thing we have attempted yet.
It 18 not easy in water, but it is a much simpler nroblem to
lick the determination of sodium fluoride in water than it 1is
in organic material. The question of digestlon is the vnlace
wvhere we stubbed our toe.

We have undertaken, a2s time permits, a survey of
the water suppllies in the state, both ground and surface, to get
& plcture of what tﬁe fluoride distribution is in the water
supplles of the state. We have some nitrates in some of our
ground waters, very high chlorides and very high nitrates,
especlally up near your part of the state, Dr, Hodge. We have
run into the difficulty there that we have not been able to
get what we consider a satisfactory determination of fluoride
where ve have a high nitrate.
DR. DEAN: D?, MeClure 1s doing the urine workx for
us there instead of Elé&éf He has Jjust completed fluorine urine
examinn tions on 1800 or 13800 peonle in pooled sampvles about 15 to
20 individuals per samnle.

MR. GILCREAS: You pooled the urine from 15 to 18

in the one sample?

at one pnlace, and the w.ole thing aggregates sbout 1800 or 1900

DR. DEAN: Yes, and then grab 10 or 15 pooled samples
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individuals,

CHAIRMAN HODGE: Was there any further discussion

that should come upn at this time?

«+es There was no resnonse ...

CHAIRMAN HIDGE: If not, I will declare the

meeting adjourned.

ses The meeting adjourned at 4:15 o'clock, p.m,
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