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C&e Commontoealti) of

REPORT OF THE SPECIAL COMMISSION ON THE CON-
DITION OF DENTAL HEALTH, ESPECIALLY AMONG
CHILDREN, AND OF APPROPRIATE MEASURES
TOWARDS ELIMINATING DENTAL DECAY, IN-

To the General Court of Massachusetts.

The Report of the Special Commission authorized by Chapter 66
of the Resolves of 1966 and Chapter 151 of the Resolves of 1967 is
submitted herewith.

Chapter 66 of the Resolves of 1966 reads;
Resolved, That a Special Commission to consist of three members of the Senate,

five members of the House of Representatives, the Commissioner of Public Health
or bis designee, and eight persons to be appointed by the Governor is hereby es-
tablished for the purpose of making an investigation and study of the condition of
dental health which study is to make particular reference to the prevalence of
dental decay (dental caries) in school age and pre-school age children and feasible
and appropriate measures towards its prevention, including the possibility of
fluoridating all community water supplies.

Said Commission shall report to the General Court the results of its investiga-
tion and study and its recommendations, if any, together with drafts of legislation
necessary to carry its recommendations into effect, by filing the same with the
Clerk of the House of Representatives on or before the Ist of January, 1967.

Chapter 151 of the Resolves of 1967 reads:
t Resolved, That the special commission established under Chapter sixty-six of
the Resolves of nineteen hundred and sixty-six is hereby revived and continued.

Chapter 66 was passed as a result of the petition filed by the
Massachusetts Department of Public Health as its ninth recom-
mendation (House No. 69) to the General Court Session of 1966.

? CLUDING THE FLUORIDATION OF ALL COM-
MUNITY WATER SUPPLIES.
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ienato',

Beryl W. Cohen of Norfolk and Suff
John M. Quinlan of Norfolk.
William X. Wall of Essex.

i

Representatives:
Charles Ohanian of Watertown.
Royal L. Bolling of Boston.
Robert H. Quinn of Boston.
Robert D. Wetmorb of Barre.
John A. Armstrong of Plymouth.

Commissioner of Public Health:
Alfred L. Frechette, M.D., M.P.H.

Governor’s Appointees:

Daniel S. Bernstein, M.D., Associate in Medicine, Harvard Medical
School.

James Broybr, Legislative Director, Massachusetts Labor Council, AFL-CIO.

Thomas R. Camp, S.M., Sanitary Engineer and former MIT professor,
Boston.

Bradford Cannon, M.D., Chief of Plastic Surgery, Massachusetts
General Hospital.

Edwin Foster, M.D., D.D.S., Oral Surgeon, Springfield.

John W. Hein, D.M.D., Ph.D., Director, Forsyth Dental Center.

Charles Janbwat, M.D., Physician-in-Chief, Children’s Hospital.
Leon J. Taubenhaus, M.D., M.P.H., Deputy Commissioner, Community

lealth Services, Boston Department of Health & Hospital

The Commission members held their first meeting as an active
body in February, 1967 and elected Representative Charles Ohanian
as Chairman. The Commission has held regularly scheduled meet-
ings since that time. It has received opinions and evidence from all
who volunteered them. Individual members of the Commission
have submitted position papers in their special fields of expertise

MEMBERS OF THE COMMISSION.
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for review by the full Commission. In addition, the Commission
has requested voluntary appearance before it of experts in fields
related to its area of inquiry and is deeply indebted to:

Dr. Finn Brudevold of the Forsyth Dental Center.
Dean William Curran of the Boston University Law Medi-

cine Institute,

Massachusetts Institute of Tech-Dr. Harriet Hardy of the
nology.

Professor Robert Harris of the Massachusetts Institute of
Technology.

Dr. Michael Latham of the Harvard School of Public Health.
Dr. James Shaw of the Harvard School of Dental Medicine
Rev. Francis Sullivan, S.J., of Boston College.

Mr. Howard Thomson of North Andover

The Dental Health Problems of Children in
Massachusetts

.

I. Tooth Decay

In a report of the General Court in 1946, the Massachusetts De-
partment of Public Health stated, “Dental caries is without doubt
the most common of all diseases which affect the human body and
one from which very few persons among civilized nations escape.”
The statement is no less true today.

People have been afflicted with tooth decay for a very long time;
however the descriptive epidemiology of this disease in the early
history of our State is scanty. The best records we have for this
purpose come from military data. The rate of rejections for military
service because of lack of teeth is available for the years 1863-1864.
In this list, by states contributing to the Union Army, Massachu-
setts leads with a draftee rate of rejection of 35 men per thousand
for lack of teeth. Military studies of 1918, 1934, and 1943 provide
further insight into the history of tooth decay in Massachusetts

Dr. Arno P. Bommer of Revere.

Dr. Harold Tingley of Boston.

Dr. Philip E. Zanfagna of Lawrence
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and an opportunity to compare it with that of other states. These
records show that the major physical causes of rejection for military
service have been led by dental defects and that Massachusetts
selectees have consistently exhibited a singularly high vulnerability.
Because tooth decay does not heal in the ordinary sense and always
leaves its mark, it is possible to examine adult health records like
these and utilize the findings as a description of the preceding
tooth-decay experience of the group. Therefore, it is safe to say
that the tooth-decay problem among children in Massachusetts is
one of long standing

The tooth-decay experience in school-age children was described
in more specific terms in 1951-52 by the Massachusetts Depart-
ment of Public Health. Figure 1 illustrates the way in which tooth
decay is customarily described in population groups today, utilizing
the facts that dental decay never heals and that the conventional
treatment of it leaves permanent signs. The count of decayed,
missing, and filled teeth, averaged for a population, provides a dc
scription of the past experience with the disease and some insight
into the community’s ability to treat the disease in time. Figure 1
refers to the permanent dentition of children. It describes a disease
experience of a high order, a treated (filled) tooth count that is
unable to match the speed of the disease process during the school
years and an increasing missing (extracted) tooth count. It indi-
cates the inevitable consequence of a non-self-limiting disease,
treatment for which is too little and too late. It should be noted
that the third column of Figure 1, entitled “No Evidence of Di-
lease,” indicates that, with the passage of time, few children in

Massachusetts will succeed in escaping this diseas
Figure 2 describes the important relationship between the per cent

of children with any evidence of the disease and the average number
of teeth expected to be involved per child. The ages at which these
relationships were found are noted.

Figure 3 refers to the deciduous (baby) teeth of children. In
contrast to the description of the permanent dentition, it illustrates
that the disease is treated even less commonly, and the per cent of
children involved with the disease is significantly lower. The evi-
dence is that approximately 10 per cent of children escape decay of

n late that tooth decay of our
1, inadequately treated.

n is
ei
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Subsequent observations of the Massachusetts Department of
Public Health permit us to observe experience with tooth decay
through the years since 1951. Some examples are exhibited in
Figures 4 and 5. Attention is drawn to the fact that although the
average number of decayed, missing, and filled teeth per child may
vary to some extent from community to community, the more stable
measure of the per cent of the population affected by the disease
remains fairly constant at the 99 per cent level when significant
numbers of children have been observed and the age level is fairly

advanced. Figure 4 is of findings in a school population in
Northeastern Massachusetts in 1966. It will be noted that, although
the average DMF (decayed, missing, filled) count per child is some-
what lower than the baseline data for 1951, it is not materially
lower and, further, the per cent of children with the disease is at
the same high level of 99 which we might have expected as a result
of the observations in 1951. Further, the filled tooth proportion
of the DMF remains at less than 50 per cent of the total DMF.
In short, there is considerable evidence to the effect that tooth decay
remains at the same high prevalence as in the past and the com-
munity’s ability to treat it remains generally at a fairly low level.
Figure 5 illustrates findings on preschool children, in this instance
in a metropolitan area in 1966. It is difficult to observe large num-
bers of preschool children as a group. The Headstart Program pro-
vides this rare opportunity. These data on tooth-decay experience
in baby teeth have the defect of not being age-specific as are most of
the data that have preceded. However, the average age of 4 years
9 months of these children gives us some hint as to what might be
expected. The observation of 70 per cent of the children with the
disease at the rate of better than teeth per child suggests
that this is the same type of disease prevalence observed in 1951.
The lower half of Figure 5 introduces a clinical concept on the
relative urgency of the need for dental treatment in a group of
children. This type of classification lets one get the feel of the
clinical needs of a group as a dentist would see them. In effect, this
liable says that the 54 per cent that are found in Class I and Class II
are in fair condition from a clinical point of view, though a good caries
control program would have to devote major effort to eliminating
the early defects in Class 11. A dentist would feel that the 37 per
cent found in Class 111 ought to have some treatment instituted
very soon and would classify the 9 per cent found in Class IV as in
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an emergency status. In Class IV cases the disease is about to
produce an infection of the surrounding tissue beyond the tooth.
Here, in Class IV, lies the potential danger of extending infection.

The illustrations may be summarized to the effect that data wall
vary around the expected for a number of reasons, some to be sug-
gested later in reference to the causes of dental caries. The
variations, however, are within defined limits and suggest that the
natural history of tooth decay in our children has not changed
materially for the last century or me

Presentation of statistical material of this sort is meaningless
without an attempt to assess tooth decay in human terms. Broker
down teeth are more than sources of pain and hazards to appearance
and mastication. Their infection can lead to widespread bodily
infection and even death. One of the more common bacterial in-
habitants of infected teeth is also the predominant cause of bacterial
endocarditis, a form of heart disease which still claims lives, even
since the advent of antibiotics. Physicians are impressed with the
frequency of attacks of endocarditis following the extraction of an

infected tooth. Tooth decay can be very serious business indeed.

11. Periodontal Disease Gingivitis in Children.
The Commission has been able to give only passing attention to the

infections of the supporting tissues of the teeth. The resolve of
1966, directing the Commission’s efforts, while asking for a descrip-
tion of the status of dental health in general, placed primary em-
phasis on tooth decay. It may therefore be sufficient simply to
point out that infection of the gingiva (gums) is not uncommon in
children.

At times 50 per cent of a child population may be affected by this
condition, but the condition is reversible, at least in its early stages,
and, unlike tooth decay, there is much the afflicted person can do
for himself. Here oral hygiene is very important; so too is adequate
basic nutrition. As a child health problem, this disease complex
attracts little attention but it becomes in later life a major cause of
tooth loss. If the oral hygiene practices we attempt to instill into,
children’s daily living patterns are carried through into later life,
this disease complex can be controlled. Despite all the talk about
oral hygiene, however, the Massachusetts Department of Public
Plealth rarely finds child-population groups with a good oral hygiene
record. The evidence is that less than one half of our children brush
their teeth once a day.
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In terms of prevalence of oral diseases in children, gingivitis
ranks second to tooth decay. In terms of significance to the individ-
ual patient during the childhood years and as a public health
problem the condition would perhaps be given lower priority. It
must be recognized by school health authorities, however, that the
condition is a precursor to an important cause of tooth loss in later
life and the promotion of good oral hygiene practices in the school
years is important for its long-range effects on the oral health of
the child.

)lIL Dento-Facial Deformities Malocclusion.
Malpositioning of the teeth and related aberrations in facial

growth and development are common. Malocclusion appears to
rank third in the priority of dental health problems of children. To
the orthodontist or anthropologist these deviations from the normal
are the expected results of the continuing sophistication of civiliza-
tion. A wide range in the deviations from normal occurs in our
child population, from the inconsequential to the truly grotesque.
At a point when the child or his parents develop anxieties about
the general facial appearance a public health problem begins.
Orthodontists have studied child-population groups in Massachu-
setts and conclude we may expect some impact on personality de-
velopment as a result of malocclusion in about 10 per cent of our
children. Corrections of these defects can be made but call for long,
complex and costly treatment methods. As a result, many children
go without help and undoubtedly some fail to adjust to their handi-
cap to the detriment of their full potential for participating citizen-
ship.

Figure 6 lists the distribution of the severity of malocclusions
recorded by orthodontists for over 6,000 Massachusetts school
children.

IV. Oral Clefts Cleft Lip and Palate.
Cleft lip and palate occur infrequently but with predictable

regularity. About once in every 750 live births in Massachusetts
this condition occurs. The very long-term care of these crippled
children has been pursued by the Crippled Children’s Services of
the Massachusetts Department of Public Health for many years.
It would be impossible for the average family to cope with the costs
of twenty years of care by a team of experts for the correction of
this developmental defect. Plastic surgeons, speech therapists,



Jan.HOUSE No. 3902.10

orthodontists, dentists, otolaryngologists, social workers, prostho-
dontists, all are needed for this work and teams of this type are avail-
able in major medical centers. We are unaware that any child with
this affliction goes without professional attention for lack of funds,
but we do not consider that the funds are adequate to assure superior
care in all instances. It is to be expected that the future co-ordina-
tion of health department and welfare department resources at the
State level, particularly with the resources of Title XIX of the Social
Security Act (Medicaid) in mind, will alleviate to some extent the
financial restrictions that have existed in this field up to the present
time. *

In passing, it should be mentioned that the prevalence of tooth
decay in these children is above average and complicates the therapy
materially, if not actually interfering with the attainment of optimal
results of treatment.

This, then, is a brief sketch of the general dental health of children
in Massachusetts in the mid 60’s. Tooth decay develops, largely
uninhibited, as the major destroyer of a functional dentition.

Soft tissues supporting the teeth are frequently inflamed, warning
of advanced tissue destruction in later life.

Some children have disabling inadequacies of facial growth and
development that progress unrelieved.

Rare facial clefts occur with predictable frequency, unpreventable,
but treated with vigor by dedicated specialist teams, to this point
poorly supported by public funds.

Causes op Tooth Decay.

Many factors influence the tooth decay process and its progres-
sion, but a simplified description can be presented (see Figure 7)
which relates the three indispensable conditions needed for the
disease to start.

Bacteria are essential for tooth decay to begin. Germ-free ani-
mals under laboratory conditions cannot develop tooth decay. The
bacteria associated with tooth decay are localized on the tooth
surface. Animal studies indicate there may be specific types and
strains of bacteria involved, rather than a mixed infection. A
specific streptococcus has been isolated in some animal studies and
tooth decay has been produced after infecting animals with this

Summary.
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type of bacteria. Although complexities of human life have pre-
vented duplication of this evidence in man, the suggestion is strong
that dental decay is a transmissible disease.

The bacteria associated with tooth decay must have suitable
foods to live on. The carbohydrates in the diet provide this es-
sential food base. The support of this bacterial life by carbohy-
drate food takes place primarily on the tooth surface. The basic
initiating infection is a local one on a specific tooth site and tooth
destruction, as a result, starts from the surface.

Tooth enamel, although the most dense substance in the body,
)is quite changeable and reactive. It has a crystalline structure that
is capable of chemical element interchange. The configuration of
the basic enamel crystal on the tooth surface and the details of its
chemical make-up determine its susceptibility to the tooth decay
process. The tooth enamel in its surface layers reacts to its en-
vironment in the mouth, acquiring changing chemical characteristics
as it matures. In general, adult surface enamel has chemical com-
ponents sufficiently different from youthful enamel to produce a
higher resistance to tooth decay than that with which it started life.

It is helpful, though an oversimplification, to say that tooth decay
is the destruction of tooth tissue by the acid end-products of bac-
terial life which are supported by suitable foods in the diet and on
teeth whose structure readily succumbs.

Many other variables influence the rate of the disease process.
Among these are: dietary and nutritional practices, oral hygiene,
geographical location and climate. Among environmental disad-
vantages faced by the residents of Massachusetts are cold climate,
low mean annual sunshine, high relative humidity, and low levels
of natural fluoride in the water supplies. All of these contribute to
a high level of endemic tooth decay in Massachusetts children.

It is convenient to think of the forces producing tooth decay as of
two types, essential or primary and secondary or modifying. The
suggested relationships are illustrated in Figure 8.

Prevention of Dental Caries.
The Commission, as directed by its authorizing legislation, has

given most of its attention to the prevention of dental caries and
quite appropriately so, for dental caries is, on balance, the number
one problem in dental health and indeed holds a high position in the
spectrum of all public health challenges.
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The earlier outline of the causes of dental caries indicates where
preventive efforts can be directed. In the laboratory, strides have
been made in the prevention of tooth decay by demonstrating that
animals born and reared in isolation, with no causative bacterial
growth on their tooth surfaces, can avoid tooth decay. Also in the
laboratory, carbohydrate foods have been successfully removed
from the oral environment with the result that tooth decay in ani-
mals has been largely eliminated. Further, massive doses of selected
chemical elements have produced tooth tissue that appears to be
very resistant to tooth decay. None of these results, however, can
be purposely achieved today with any degree of regularity outside*
of the animal laboratory. Even with reasonably systematic tooth-
brushing, really effective cleaning of the more caries-susceptible
tooth surfaces is unlikely. Elimination of carbohydrate foods in
man’s diet is practically impossible. Destruction of the selected
forms of bacterial life in the human mouth is beyond present capa-
bilities without upsetting the balance of nature therein, with a
resulting overgrowth of resistant organisms. For instance, we
cannot put penicillin in toothpaste. The greatest progress in de-
veloping resistance to tooth decay in man has been made by the
use of fluorides.

The use of fluorides as a developer of decay-resistant teeth is
widely practiced, as is well known. Today 62.5 million people in
3,145 communities in the United States live where the water supply
is fluoridated. An additional 10 million persons in 2,300 commun-
ities are served by water supplies which contain sufficient naturally
occurring fluorides to protect teeth. Eight of the ten largest cities
in the nation are served by fluoridated water. Of the major cities,
only Los Angeles and Boston have water supplies that are not
fluoridated.

Fluoride is a normal constituent of water. All Massachusetts
ground and surface waters contain some fluoride. Most foods con-
tain fluorides. It is impossible, therefore, to imagine a human dietary
that does not contain fluorides in measurable amounts. The action
of fluoridating water supplies to desirable levels increases the fluoride
level of tooth enamel forming and maturing during the first two
decades of life. This supplemental fluoride source produces a sig-
nificant increase in the amount of fluoride in the surface layers of
tooth enamel. The result is a change in enamel crystal character-
istics to those of a more stable type, with improved strain charac-
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teristics increased in size and with lessened total crystal surface
area. The resulting enamel structure is resistant to tooth destruc-
tion by the acid end-products of bacterial life that we call tooth
decay.

In general, experience with water fluoridation in the United States
and many other countries of the world has been that the destructive
forces of tooth decay have been cut about in half. It has been esti-
mated that costs for dental treatment have been similarly reduced
in children’s dental care programs. The esthetically objectionable
mottling of teeth which might have occurred if fluoride intake had
‘exceeded recommended limits has not been reported.

There have been recent medical reports of other advantages in
optimal fluoride intake. These have been related to the strengthen-
ing of bone structure in certain diseases such as senile osteoporosis
which frequently results in fracture of the hip, and the lessening of
calcium deposits in blood vessels of older persons. While these
reports are not unexpected in view of the present understanding of
fluoride metabolism and it is not surprising that the earth’s seventh
most common element may offer multiple advantages to man, the
reports need confirmation and corroboration before being accepted
as general fact.

Public health authorities are satisfied that no untoward medical
results have followed the elevation of fluoride content in waters
which were originally low in content of this element. No significant
changes in death rates that could be related to fluoride ingestion
have been found in fluoridating communities. Medical practice in
general has not reported any significant changes in th
trum of medical complaints of the population. These finding
were expected. Hosts of people have consumed fluoride in varyin
amounts from water supplies throughout the world since recorded
time and only when the fluoride intake from all sources reached
very high levels has any undesirable effect been evident. The dc
Irable level of fluoride in water is a variable one depending largely
upon the temperature of the environment and hence the amount
of water consumed. In the United States recommended levels of
fluoride in water range from about U; part per million in the South
ern sections to well over 1 part per million in the Northern tier of
states. For Massachusetts most authorities recommend a fluorid
level at or slightly above 1 part per million.

In attempts to reduce tooth decay fluoride is administered in
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other ways. It is prescribed for young children in pill or droplet
form by pediatricians and dentists. There is no theoretical reason
why this method of application should not be effective. In one
limited study, involving an exceptional population of parents em-
ployed in the sciences, some limitation of tooth decay by this method
was reported. However, experiences in a local hospital outpatient
department and in various public health settings elsewhere have
been disappointing since parents failed to maintain the daily dosage
needed to provide an adequate therapy. Professional observers
agree that it would be unrealistic to expect parents to conform
rigidly to a recommended daily dosing of their children over a period
of 15 or more years. This approach, as currently practiced, pro-
bably affects a small minority of children. Certainly there is no
gross change in public health dental data, such as is seen with water
fluoridation, that could be associated with this practice.

Fluorides in a variety of forms are applied topically to already
erupted teeth by dentists and dental hygienists and through denti-
frices. It is generally agreed that there is an effect, albeit limited
No investigator in this field is satisfied, however, that the maximum
potential has been reached, although research has been going on for
twenty years or more. Difficult bio-chemical problems are met
The attempt to drive fluoride into already formed tooth enamel
after the tooth erupts into the mouth is complicated by the reluc-
tance of the crystalline material to retain for long an accepted
fluoride burden. Further, the repeated eruption of new teeth into
children’s mouths calls for repeated treatments and resultant diffi-
culties in assessment of results. The costs of this approach, of
course, are high where professional personnel are employed. This
use of fluoride appears to be sporadic at present and less than ideal
because of time and cost considerations. The method has potential

for improvement in results but will likely be more costly and lesi
effective when compared to water fluoridatio:

Increase in phosphate intake has been associated with a resistance
to tooth decay in animal experiments. Currently a great deal of
research is being conducted both here and in other sections of the
country in this phase of tooth decay prevention. However, there
have not been sufficient studies in human population groups to

nfirm that what is seen in the animal laboratory will necessarilyco:

apply to man. This and other similar methods are being pursued
vigorously by research groups and undoubtedly will meet with some
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degree of success in the future. However, those performing this
advanced work advise that they look upon these approaches as
additive to the effect of fluoride, a view not inconsistent with the
present understanding of the causes of tooth decay as elaborated
earlier.

In summary, as the causes of tooth decay suggest, a number of
approaches can be used toward lessening the effect of the disease
on our children. Indeed, many of these methods are practiced
vigorously. At the individual level, carbohydrates in children’s

■v diets are restricted by limiting the number of sweets made available
"to them. There is widespread recommendation of oral hygiene.
Topical fluorides are applied by dentists and fluorides are com-
monly found in available dentifrices, but none of these, singly or in
any combination, has been associated with a large community-
wide suppression of tooth decay unless the water supply has had
its fluoride content adjusted upward to optimal levels. The effect
of a fluoridated water supply on a child population which is un-
doubtedly pursuing all the other admonitions for dental health in
typical fashion is illustrated in Figure 9. It is important to note
that the amount of disease that remains to be treated in this Massa-
chusetts fluoridating community has been reduced to the point
where the treatment resources available to the children are able to
meet the needs. The experience of this child population is an excep-
tional one, for the suppression of tooth decay is the largest ever
reported from within the State to the Department of Public Health.
The experience is described here to illustrate the potential of the
preventive approach to the tooth decay problem. As mentioned
earlier, a 50 per cent suppression of tooth decay activity is com-
monly seen in children where water supplies are fluoridated.

Fluoridation Engineering

The engineering problems presented by water fluoridation offer
no unique difficulties. Twenty years of experience have resulted in a
consensus that designed safeguards can assure against overdosage.
The cost of the operation is low by any standard, although variable,
depending upon such factors as the number of sources of water to
be treated in a system, the fluoride chemical of choice, the size of
the existing water plant staff and the possible need for new housing
of equipment. The costs of fluoridation in Massachusetts have
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varied from 7 to 38(if per person per year, depending upon these
variables.

Undoubtedly, the smaller the water facility, the greater the chal-
lenge fluoridation presents. The Department of Public Health
has followed the performance of fluoridation in Massachusetts care-
fully and has found, as have others elsewhere, that the control of
hazards is practical but the fluoride levels achieved tend to be on
the low side of optimum. Human inconsistency seems to be the
chief factor in the product variance. The majority of water sup-
pliers have permitted limited variations from the recommended
which still may be considered as acceptable. Where the Depart-
ment of Public Health has undertaken close co-ordination with
local supervisors, the fluoride content has been maintained at very
satisfactory levels. Improvements can no doubt be made in auto-
mation of equipment to assure a more standard product and super
visory controls can be made more effective where indicated.

The evidence suggests that the application from local water de-
partments to the Massachusetts Department of Public Health for
approval to fluoridate should include evidence of adequate per-
sonnel, both qualitatively and quantitatively, in addition to the
engineering plans to which the present approval mechanism is
limited.

Criticisms op Fluoridation.

The Commission has spent considerable time reviewing opinions
in criticism of fluoridation. Those that have been emphasized fall
into six categories:

1. It is claimed that fluoridation is not effective in reducing tooth
decay or at best produces only a delay in tooth decay formation.
Further, it is asserted that it is inaccurate and misleading to claim
that tooth decay can be suppressed 65 per cent by fluoridation. It
is claimed that studies of the fluoridation effect do not conclusively
relate the effect to the act.

2. It is claimed that fluorides known to be toxic to man in
high dosage - may be toxic to man in low dosage. It is claimed
there may be an abnormal accumulation of fluorides in tissues of the
body over long periods of low fluoride ingestion, enough to establish
at least a presumption of hazard to the general health.

3. It is claimed that fluoridation is practiced erratically and on
the average at lower levels than recommended by authorities, to
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the end that the benefits of fluoridation will not be of the expected
extent. Engineering capabilities for controlling fluorides in water
are questioned.

4. It is claimed that there are alternative methods of delivering
fluoride to reduce tooth decay. The methods usually cited are the
prescriptive use of tablets or drops for daily medication of the child
or the topical application of fluoride salt solutions to children's
teeth by a variety of methods. Emphasis is made that these ap-
proaches treat the individual, not the group.

I 5. It is claimed that fluoridation at effective tooth decay reducing
levels will produce disfiguring staining of the teeth in a number of
children and that, therefore, fluoridated water is not a safe water.

6. It is claimed that fluoridation is a violation of an individual’s
civil rights as guaranteed by the Constitution and, to those who view
the procedure as medication and who by belief do not accept medi-
cations a violation of freedom of religion as guaranteed by the
Constitution.

The Commission cannot agree to the claim that fluoridation is not
effective. Health authorities throughout the world are in wide agree-
ment that fluoridation reduces tooth decay significantly. The Com-
mission can accept that the fluoridation effect may be variable,
but always within a beneficial range, and this would be expected,
due to the many factors involved in tooth decay which have been
referred to earlier. The evidence is that fluoridation will reduce
tooth decay in the permanent teeth of children by about 50 per
cent. Tooth decay suppression in the deciduous (baby) teeth has
been observed at between the 30 per cent and 50 per cent level.
These generalizations are conservative expressions of the fluorida-
tion effect since the numbers are derived from measurements of
teeth involved. It is known that the number of decayed surfaces
per tooth is less under fluoridation and it is the surfaces of teeth
that dentistry restores by fillings. Figure 10 presents evidence
collected by the State Department of Public Health of the effect
M)f fluoridationin Massachusetts. The charge that this is only a delay
and not a true suppression implies that the effect is not permanent.
The charge stems from a misreading of tooth decay experience data
in reports from transitional populations, where the teeth of older
children were calcified before the introduction of fluoride. All
evidence points to a lasting effect. Wherever fluorides have been
used in optimal amounts for a sufficient time, tooth decay has been
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suppressed; where they have not been used, the disease has con-
tinued relatively unchanged. To the scientific community the
evidence of the effectiveness of fluoridation is conclusive.

The second criticism, that fluorides at fluoridating levels may
prove toxic to man in the long run, is rejected by the toxicologists
who have appeared before the Commission. It must be remembered
that these experts have before them as evidence the health history
of populations who have lived on water supplies that naturally
contain fluorides in equal or greater amounts than are proposed for
fluoridation. In addition, a great deal of laboratory work has
been done over the past twenty-five years and literally
of reports are available in the scientific literature on the subject.
The fear of a possible subtle health hazard appears to stem from
the fact that fluorides in large amounts far above that which is
recommended for dental caries prevention are known to be hazard-
ous, and the debate swirls around the question of the level of fluoride
intake at which the harmless and beneficial change to the hazardous.
The vast consensus of scientific opinion is that man always ingests
some fluoride and that the amount added by fluoridation does not
produce a meaningful accumulation of the material in the soft
tissues of the body but does produce a significant accumulation in
the hard tissues. At optimal levels, then, teeth and bones are bio-
logically stronger.

Some have suggested that they have been able to diagnose a
sensitivity to fluorides on the part of some people at very low levels
of fluoride intake. This position is a unique one, supported by very
few clinicians, and the evidence to support the position is far from
conclusive. To obtain relief from symptoms by avoidance of only
certain sources of fluoride seems illogical when all of us consume
some fluoride every day in our water and food.

In the third objection, it is claimed that fluoridation is practiced
erratically, with the result that its effects will not be the same as
would be expected were the practice more consistent. There is
evidence that maintenance of fluoridation levels by some water
departments has not been as even as is technically possible. In the
early days of fluoridation, the commercial compounds used as a
source of fluoride were not constantly available. Water works per-
sonnel have had to learn how to service the equipment and systems
designed by engineering consultants. The State chemists who have
followed the experience with fluoridation here in Massachusetts
believe that an acceptable daily range of fluoride levels can be
identified to produce a yearly average that is within an acceptable
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limit for safety and effectiveness. Variations in fluoride levels
have customarily been on the low side, as has been mentioned, and
no instances of dangerous overdosage are known.

Figure 10 includes the average of all fluoride-level determinations
for the communities involved. It is clear that, despite the daily
fluctuations that occur, the average level represents the biologically
effective one. In theory, it would be preferable to have as narrow a
range of daily fluoride level as possible maintained. In this context,
there can be improvements in fluoridation performance.

The fourth criticism, that alternative methods are available and
equal in effect, has to be rejected. There is no doubt, as stated
earlier, that other methods of providing a strengthening of the tooth
enamel by fluorides seem possible. It must be emphasized, however,
that, in the present stage of the development of these approaches,
none is considered by those who use them to be equal to the fluorida-
tion of water supplies. Not only are these other methods far less
effective, they are costly and impractical by comparison with
fluoridation. The Commission is confident that intensive research
in this area will continue for many years to come. These alternative
methods, if developed to a high level of effectiveness, could be used
where public water supplies are not available. Other methods of
tooth decay prevention not utilizing the fluoride effect would, as
the causes of tooth decay outlined earlier suggest, very probably
be additive and not competitive.

The fifth objection relates to the appearance of the teeth of those
who have consumed a water supply with significant amounts of
fluoride in it. It must be remembered that trained clinicians report
enamel opacities in the teeth of people who have never lived on a
fluoridated water supply. At the other extreme of the scale, it is a
well known fact that excessive amounts of fluorides in water may
produce a staining of the teeth which would be objectionable. In
the first instance we have endemic tooth decay, in the second very
little tooth decay. The point at which tooth decay is significantly
depressed and tooth enamel has a pleasing appearance in color and
form is the one that is considered optimum. It is apparent that
fluorides can be added to water in an amount sufficient to suppress
tooth decay significantly and still not produce, within the spectrum
of biological variables, objectionable staining of the teeth in any
child. Indeed, there are some who believe that fluoridation has
beautified many dentitions. Apparently it has been the practice
of water departments in Massachusetts to produce a water supply
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when fluoridated that is, on the average, lower in fluoride content
than the maximum levels suggested by drinking water standards.
As a result of this, examiners from the Department of Public
Health, while recognizing a significant decrease in tooth decay,
have been hard pressed to diagnose the clear-cut, incontrovertible
signs of fluoride-bearing tooth enamel that they would call dental
fluorosis of significance. Dental authorities agree that no esthetic
hazard of significance results from fluoridation.

The Commission has sought legal counsel on the criticisms of
fluoridation that relate to the individual and civil rights of th&
citizen as guaranteed by the Constitution of the United States.
The Commission is advised that these issues have been raised before
the Courts of several other states as they have been in Massachu-
setts. In every instance where these matters have reached State
Supreme Courts for legal review, the Courts have found no violation
of rights.

Treatment Resources.

Maintenance of a fully functional dentition still must depend
upon adequate dental treatment. In connection with the state of
our children’s dental health, the Commission has inquired into the
adequacy of our dental treatment resources.

For some time there has been a concern in professional education
circles over the growth of the general population outrunning the
growth of the dentist population and the profession’s ability to meet
the general population’s need for dental treatment. Currently,
there are about 3,000 dentists actively practicing in Massachusetts,
providing a State-wide ratio of 1 dentist for every 1,766 persons.
This is close to the national average. The ratio is variable within
the State, ranging from 1,629 persons per dentist in the Boston
region to 2,388 persons per dentist in the New Bedford region.

In addition to the feared effects of a growth of the general popu-
lation disproportionate to that of the dental profession, there are
the expected effects of the new Federal-State attempts to remove
some major economic roadblocks to the acquisition of dental care.-
The Medicaid Program (Title XIX-Social Security Amendments,
1965) and the Children and Youth Projects (Title V-Social Security

Amendments, 1965) now offer dental care to disadvantaged chil-
dren, which should increase the workload of dentists materially.

There has been evidence developing for a considerable time that
dentistry has been able to increase its output, or service product,



HOUSE No. 3902.1968.] 21

as demands have been placed upon it. Economic data indicate that
since 1935 in terms of constant dollars the amount of dental care
delivered per unit of population by dentistry has increased 147 per
cent. In the period from 1950 to 1963 there was an increase of 44
per cent in dental services per active dentist. These increases in
productivity have occurred without a comparable increase in the
supply of dentists. These economies appear to have been achieved
not by an increase in dentist working-time but rather by an increase
in capital outlay for improved clinical tools and by the increased
use of auxiliary personnel. Assignment of lesser dental labors to
auxiliary personnel under the dentist’s direction appears to have
exerted the major influence.

It is reported that 63 per cent of Massachusetts dentists employ
one or more auxiliaries. Dental assistants are used more frequently
than any other type of dental auxiliary. In Massachusetts 54 per
cent of the dentists employ dental assistants and 22 per cent of the
dentists employ dental hygienists. There are regulatory restric-
tions on the duties of such personnel.

Medical economists have observed that less restrictive regula-
tions on the appropriate duties of auxiliary personnel would make
their usefulness greater and their employment more common. On
the basis of past performance, it is presumed that these auxiliaries,
who are in relatively elastic supply, provide a very large potential
for further increase in the dental profession’s output of service as the
expected demand for service develops.

Undoubtedly, expansion of educational facilities for the dental
profession will occur in the not distant future and are known to be
under study here now. There is, however, no real prospect for an
improvement in dentist-population ratios in the few decades ahead.

It would be consistent with economic principles in a rapidly ex-
panding economy to encourage the broader use of trained auxiliary
personnel in dentistry. The evidence indicates that the future
adequacy of dental treatment resources may be brighter than the
trends in dentist-population ratios at first suggest.

The dental health of our children is poor.
Tooth decay is the most common disease, affecting nearly all

children.
Once damage has been initiated, dental treatment has to be pro-

Summary.
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vided for nearly all children because tooth decay has no natural
healing process.

Limitations in present manpower resources suggest we shall be
unable, even in the future, to provide dental treatment to all.

The dental health of our children will deteriorate even further if
we rely only on repair of tooth decay damage by conventional means
of dental treatment.

It is not likely that the dental health of our children will improve
materially unless tooth decay is deterred by preventive methods.

Fluoridation of water supplies is the only preventive method that
has proved in practice to be a community-wide deterrent to tooth1
decay.

Fluoridation is a safe public health measure.
Fluoridation is a practical waterworks procedure,

Recommendations.

The Commission recommends:
1. That the Governor appoint an unpaid advisory Commission

on Dental Health which would include a physician, two dentists,
a w'ater engineer and a toxicologist, the Commissioner of Public
Health (ex-officio), and the Director of the Division of Dental
Health (ex-officio) to advise the Governor regarding the state of
dental health in the Commonwoalth and the measures being taken
to effect beneficial changes. This advisory Commission should
employ a paid Executive Secretary.

2. That sections 418 and 41C of chapter 40 of the General Laws
be repealed and that instead water fluoridation be instituted at the
discretion and recommendation of the State Commissioner of
Public Health wdth the concurrence of the local board of health.

3. That financial assistance be given to those cities and towms
who are fluoridating their water sources and whose population is
under 20,000 and who have established need for it. The Common-
wealth would provide matching funds for the installation and main-
tenance of fluoridation in this instance.

4. That the Department of Public Health be strengthened to
include the personnel to carry out the recommendations of the
Commission.

5. That the Massachusetts Department of Education in es-
tablishing minimum curriculum standards for health education
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urged to include dental health education in thatbein the schools
curriculum.

Respectfully submitted,

Chairman.

JOHN A. ARMSTRONG.
BERYL W. COHEN.
ROBERT H. QUINN.
ROYAL L. BOLLING.
JOHN W. HEIN, D.M.D.

ALFRED L. FRECHETTE, M.D.
LEON J. TAUBENHAUS, M.D.
CHARLES A. JANEWAY, M.D.
BRADFORD CANNON, M.D.
JAMES A. BROYER.

CHARLES OHANIAN

DANIEL S. BERNSTEIN, M.D.
JOHN M. QUINLAN.
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Figure 1.—Average Number of Decayed, Missing and Filled Permanent Teeth
Per Child by Age in Twenty-six Representative Massachusetts Communities,
1951-1952.

Number No Decayed Missing Filled DMF _

of Evidence Teeth Teeth Teeth Teeth
Age Cases. of Disease. per Child, per Child. per Child. per Child. obs.

I i 1 ; ; ; :

6 292 203 0.45 0.00 0.02 0.47 1.06

6 1,463 650 1.41 0.00 0,07 1.48 1.60

7 2,350 339 2.56 0.01 0.27 2.84 1.66

8 1,618 99 2.88 0.05 0.61 3.64 1.62

9 723 36 3.07 0.12 0.93 4.12 2.27

10 1,263 24 4.89 0.24 0.95 6.08 3.67

11 667 11 4.68 0.29 1.62 6.49 3.85

12 1,279 14 6,55 0.52 2,31 9.38 5,11

13 1,828 6 8.22 0.65 2.81 11.68 5.25
14 1,039 5 7.58 0,83 3.94 12.35 6.26

15 486 4 7.02 1.03 4.86 12.91 5.04

16 1,084 0 9.33 1.69 4.19 15.11 6.28

17 179 0 6.24 1.72 6.84 14.80 6.37

Total 14,160

Figure 3. Average Number of Decayed, Extracted and Filled Deciduous Teeth
Per Child by Age in Twenty-one Representative Massachusetts Communities,
1951-1952.

No Number of Number of Number of
Number Evidence Decayed Extracted Filled Number of **

of of Teeth Teeth Teeth DEF Teeth
Age. Cases. Disease. per Child. per Child. per Child. per Child. obs.

5 265 29 4.62 0.34 1.24 6.20 4.27
6 1,300 146 4.81 0.61 0.91 6,23 4.16
7 2,163 224 4.51 0.67 0.88 6.06 3.66
8 1.447 124 4.1C 0.67 1.07 6.74 3.08
Total 6,175 622
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Figure 2
AVERAGE NUMBER of CARIOUS (DMF) PERMANENT TEETH PER CHILD





ESSENTIALS FOR TOOTH DECAY
Figure 7
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DENTAL CARIES PREVALENCE AND TREATMENT
13-YEAR OLD CHILDREN (CONTINUOUS RESIDENTS)
FLUORIDATING COMMUNITY IN MASSACHUSETTS
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Figure 4. Northeastern Massachusetts Community — 1966, Past Caries Ex
perience, Permanent Teeth.

Per Cent Total
with One or Mean

Age. Cases. More DMF Teeth. DMF. Decayed Missing, Filled

39% 8.21 3.83(46.65%) .46(5.60%) 3.92(47.7'12-13 104

Figure 5. Dental Caries Experience in Deciduous Teeth, Mean Age at J+ Years
9 Months, Among Children Enrolled in Head Start, 1966.

Average Number of Teeth
DFper Child

Filled Toothu Fraction of
Per Cent with

Number of One or More
DF,Children. Affected Teeth. Decayed. Filled Average DF.

70^ 0.18 3.901,303 3.38

Dental Classification of these Children Enroiled in Head Start, 196t

Percentage of Children according to Classification.*

Class 1 Class

24%

•American Dental Association “Classification of Individuals”.
Class 1. Individualsapparently requiring no dental treatment.
Class 2. Individualsrequiring treatment but not of an urgent nature,
Class 3. Individuals requiring early treatment.
Class 4. Individuals requiring emergency dental treatment

of Severity of MalocclusionsFigure 6. —Distribution of Degree

Normal
Very Mild Malocclusion
Mild Malocclusion .

Moderate Malocclusion
Severe Malocclusion 10f
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55.8'

62.7

Age of Children Per Cent ReductionYears of Mean F
Tooth DecayTown. Fluoridation. level p. p. m. Examined.

33% —■ deciduous teethA 1.08 i

permanent teeth

62% permanent teeth
56% permanent teeth

8
13

deciduous teeth.B 10 0.9 l

65% permanent teeth,

57% permanent teeth,

46% —• permanent teeth.
12
13

28% deciduous teeth.
64% permanent teeth,

53% permanent teeth

C 10 0.9 i

11

41 % deciduous teeth.
76% permanent teeth

0.8D 10 7

67% permanent teeth,
58% permanent teeth

10
13

E 60% —• permanent teeth0.9 1312

63% deciduous teeth.
86% permanent teeth,
75% permanent teeth

F 0.910 7

1314

Permanent Teeth (6 communities)

Permanent and Deciduous Teeth (6 communities
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The records of the Dental Division of the Massachusetts Depart-
ment of Public Health, so ably presented by Dr. Wellock and Dr.
Hein, clearly indicate that the prevalence of dental caries in school-
age children in the Commonwealth is of long duration and tends to
be high. Since dental caries is rarely, if ever, self-healing and re-
quires correction by a dentist, it is cumulative with the age of an
individual in the number of teeth affected.

A survey of 14,192 school children in 26 Massachusetts communi-
ties in 1952 showed that the average number of DMF (Decayed,
Missing or Filled) Permanent teeth per child increased from about 1
for the age 6 group to 15 for the age 18 group. The increment be-
tween age groups was about 1.0 DMF per child per year to age 11,
and about 1.6 per year from age 11 to 17. The survey further showed
that 70 per cent of the children were affected by age 6, 95 per cent
by age 8 and 99 per cent by age 12. The average number of DMF
permanent teeth was shown to be about 34 lower for wealthy com-
munities than the average for the 26 communities, and somewhat
higher for poverty areas.

The DMF Counts.

The procedure commonly used to estimate the prevalence of
dental caries in a population of young people is to examine the teeth
of a large sample and record the average number of DMF permanent
teeth for each age group. The increment in the number of DMF
from a younger to an older age group in a single survey is only in-
ferential evidence of the actual rate of increase with age, for nothing
is known of the past history of the members of any age group. It
may be inferred, for example, that the age 9 group in the 1952 Massa-
chusetts survey with an average DMF of about 4 would in the next
year have the same DMF count as the age 10 group in 1952, or
about 5. Similarly, when another survey is made after a lapse of
several years for comparison with the initial survey, the change in
DMF count for any age group and the change in the DMF increment
between the same two age groups are only inferential evidence, be-
cause the same children are not examined in the two surveys. An-
other defect in such surveys is the failure to record the statistical
pattern in the number of DMF for each age group. Boyd and
Wessels (American Journal of Public Health, August, 1951,

SPECIAL STUDY COMMISSION ON DENTAL HEALTH.
MINORITY REPORT OF
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p. 976) have kept continuous individual records, 3 to 12 years long,
of dental decay for 212 children under controlled conditions which
show that new cavities appear in an intermittent manner with long
periods of freedom in most cases. The variability from one child
to another was found to be great.

The most glaring fault with the DMF counts is in their inter-
pretation and use. In studying the progress of tooth decay, the
important indicator is the annual rate of increase in the DMF count
(preferably for the same person or group of persons) and not the
DMF count itself. Despite tins obvious fact, in all of the four
projects, Evanston, Grand Rapids, Brantford and
designed to test the effectiveness of artificial fluoridation of the drink-
ing water, the conclusions were based on the decrease in DMF count
for each age group before fluoridation was started and after 10 or 15
years of fluoridation, ignoring the fact that none of the children in the
original survey were included in the later survey. By this procedure,
the reduction claimed for 15 years’ fluoridation in Evanston (Jour-
nal of the American Dental Association, Jan. 1967, Special Issue)
ranged from 57 per cent for the age 12 group to 49 per cent for the
age 14 group, whereas the annual DMF increment decreased by
only 35 per cent (i.e., 2.0 to 1.3 DMF per child per year). The
reduction claimed for 15 years’ fluoridation in Grand Rapids (Jour-
nal of the American Dental Association, Dec., 1962) ranged from
57 per cent for the age 12 group to 48 per cent for the age 16 group,
whereas the annual DMF increment decreased by only 40 per cent
(i.e., 1.5 to 0.9). The reduction claimed for 10 years’ fluoridation
in Brantford (Canadian Journal of Public Health, March 1956)
ranged from 67 per cent for the age 7 group to 35 per cent for the
age 15 group, whereas the annual DMF increment decreased by
only 23 per cent for the younger group (i.e., 0.75 to 0.58) to about
age 11, and by only 16 per cent for the older groups (i.e., 1.24 to
1.04). The reduction claimed for 10 years’ fluoridation in Newburgh
(Journal of the American Dental Association, Nov. 1962) ranged
from 52 per cent for the age 9 group to 29 per cent for the age 14
group, whereas the annual DMF increment decreased by 52 per -

cent for the age 7 to 10 group (i.e., 1.1 to 0.48), and not at all for the
older age groups. The Study Commission is indebted to Mr.
Howard M. Thomson of North Andover for bringing these faults
of the DMF counts to its attention. Mr. Thomson notes that the
chief effect of fluoridation appears to be a delay of 2 to 4 years in
the development of caries in younger children.
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The Grand Rapids project was the only one of the four projects
in which an effort was made to follow the course of decay for the
same group of children, aged 7 through 11 in 1954, and 12 through
16 in 1959. The average mean increment per year was 0.66 DMF,

ranging from about 0.5 for the younger to about 0.8 for the older.
This is an approximate validation of the use of the annual DMF
increment for a single survey as a guide to the rate of increase in
DMF for the same person or group of persons. In 1944, the yearly
increment was about 1.0 DMF for the age 7 to 9 groups and about
1.5 for the age 10 to 16 groups; in 1954, it was about 0.6 for the
age 7 to 11 groups (a 40 per cent decrease) and, in 1959, it was about
0.9 for the age 12 to 16 groups (a 40 per cent decrease). In inter-
preting the data for a single survey, the increase in the annual DMF
increment at about age 10 to 12 must be considered.

The Evanston data for the age 12 to 14 groups permits estimates of
the annual rates of increase of DMF over a 2-year period of several
age 12 groups from the start of fluoridation in 1946 until 1960. The
rate in 1946 was about 1.8 DMF per child per year; in 1952, after
5 years’ fluoridation, was about 2.0; in 1954, after 7 years, was
about 1.28; in 1957, after 10 years, was about 1.30; in 1959, after
12 years, was about 1.15 DMF per child per year.

The DMF surveys indicate a reduction in the progress of tooth
decay where fluoridation is practiced, which is far less than claimed
by the promoters of fluoridation, being 16 per cent to 40 per cent
instead of 50 per cent to 70 per cent as claimed. No evidence has
been presented as to how much of the reduction may be the result of
other causes, such as improved diet and better dental hygiene.

The surveys could be greatly improved if limited to decayed and
filled teeth and expressed in terms of the number of DF teeth per
100 teeth exposed to decay. A missing tooth is no longer exposed to
decay. This procedure would automatically take account of the
fact that the number ofpermanent teeth per child which are exposed
to decay increases from 4 at age 6 to 28 at age 12.

Cause of Dental Caries.
There appears to be general agreement that decay of teeth is

caused by bacteria. This belief is supported by numerous experi-
ments on laboratory animals which develop no caries when grown
in completely sterile environments. Evidence is accumulating
which points to one or more strains of streptococcus as the causative
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organisms. In 1955-56, Orland and associates found that rats
living germ-free lives did not develop caries and that a single strain
of streptococcus placed in their mouths would cause tooth decay
(Boston Herald, July 16, 1961, p. 36-A). Keyes and Fitzgerald of
the National Institute of Dental Research, 1961, confirmed these
findings with rats and found another strain of streptococcus as a
specihc cause of caries in hamsters. Keyes and Fitzgerald found
that caries could be transmitted from one hamster to another.

Studies at the Naval Dental Research Institute at Great Lakes,
Illinois (Boston Globe, March 18, 1967) showed that of 27 recruits
who had never had cavities, 16 (or 59 per cent) developed caries iif
about 8 months, and 5 others (for a total of 78 per cent) appeared to
be infected. Several new strains of streptococcus, different from
strains previously suspected, were isolated from the mouths of
carious recruits, including those who were initially cavity-free.
Recruits who developed cavities showed up to 3 times more of the
germs than did men who remained cavity-free.

The evidence that bacteria are the cause of tooth decay is fairly
recent, and it is still too early to be sure that certain strains of
streptococci are the only causes. Additional research is badly
needed for proof. Moreover, it is not known whether the causative
organisms are always present in the mouth or only at rare intervals,
and whether they are prevalent in some geographical areas and ab-
sent in others. Some light was thrown on this question by tests for
lactobacillus during an 11-year period in the Evanston project. The
tests, made on specimens of saliva from 6 to 8 and 12 to 14age groups,
were negative on about one third of the 63 pooled specimens. Simi-
lar trends might be found with the caries-causing bacteria. Nothing
is known about the conditions which are favorable and unfavorable
to the growth of these bacteria on teeth. Surveys are badly needed
to throw light on these questions, because they bear upon the prac-
ticality of methods for disinfection of the mouth. Dr. Harris in his
testimony before the Study Commission, suggested that both phos-
phates and fluorides in the mouth inhibit bacterial growth.

The presence of decay-causing germs in the mouth is not the only
factor required to produce caries, since there are long periods (many
months) of freedom from decay in most individuals and seldom
more than one or two teeth infected at a time. Since the enamel
on a fully-calcified tooth (at about age 8 for all but the third molars)
is substantially inert biologically, it is difficult to see any relation
between the resistance of the individual to other types of infection
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and his resistance to caries. It appears that, if a tooth is to become
carious, the immediate environment in the mouth at that tooth
must be conducive. One such environment might be food particles
or plaque adhering to the enamel and undergoing bacterial decom-
position at the interface. Carbonic acid would be produced with a
consequent lowering of the pH which might be sufficient to cause
pitting of the enamel. According to Ast (Preventive Medicine and
Public Health, Maxcy-Rosenau, 9th Ed., 1965, p. 557), the pH in a
dental plaque may be lowered to 4.0 by consumption of fermentable
carbohydrates and remain at 4.0 to 5.0 for a half hour. Carbohy-
drates in solution should clear rapidly as compared to candies. The
normal pH of saliva is about 7.7, but it might reduce to 6.5. Harris,
in his testimony before the Study Commission stated that about 0.2
per cent of the tooth enamel consists of lipids which may be attacked
by bacteria, thereby penetrating the enamel.

The resistance of the tooth enamel to solution in an acid is doubt-
less an important factor in the development of caries. This points
to the importance of diet, which determines the composition of and
type of crystals in the enamel during the first 8 years of life of a
child.

According to Bertz (Mathew’s “Physiological Chemistry,” Wm.
Wood & Co., 1930, p. 662), the enamel of human teeth contains
about 35.9 per cent calcium, 17.8 per cent phosphorous, 0.44 per cent
magnesium, and 6.8 per cent organic substance. The ratio of
calcium to phosphate molecules is about 13.5 to 6rather than 10 to 6
as in natural apatites.

Both carbonates and orthophosphates of calcium become more
soluble as the pH of the medium is lowered because of conversion
of carbonate ions to bicarbonate and of triorthophosphate ions to
di- and mono-orthophosphate. Calcium metaphosphate appears to
be less soluble than the orthophosphates, but nothing appears to
be known about the kind of phosphates which comprise most of
the tooth enamel. An increased ingestion of phosphates should
increase the amount of phosphates in the tooth enamel of children,
and should retard decay of fully calcified teeth by providing an
excess of phosphate ions in the mouth around the teeth.

Harris and Nizel (Boston Herald, May 17, 1959, p. 78-C) found
that doubling the phosphates in the diet of hamsters reduced caries
by 95 per cent and quadrupling the phosphates completely elim-
inated caries. According to Harris, similar experiments on humans
indicate similar trends. Many other items, such as calcium and
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vitamin D, are known to be important dietary elements, but it is
doubtful whether an ideal diet can be developed which is suitable
for all persons.

Preventive Measures.

A. Since decay of teeth is caused by bacteria, the most direct
approach is to remove the bacteria. A number of methods have
been considered, but none have been exhaustively investigated.

1. Antibiotics. Keyes and Fitzgerald (Boston Herald, July 16,
1961, p. 36A) found that, if a pair of hamsters were given penicillin
in their diet, their progeny stayed free of decay, even if fed a diet
high in sugar, which normally produces tooth decay. Their progeny
had no decay, even if not treated with penicillin, but developed
caries when placed in contact with other carious hamsters.

It is not suggested here that penicillin be given to children to
make them germ-free. It is recommended, however, that extensive
research be undertaken in an effort to find an antibiotic or vaccine
which is specific against the caries germs and is not harmful to
humans.

2. Disinfection of Mouth. Camp (“Chlorination of Mixed
Sewage and Storm Water,” Proceedings, ASCE, 1961, SAI, Part I)
has found that a chlorine dose of 20 to 40 ppm will effect a 99.9
per cent kill of coliform bacteria in raw sewage in ten minutes.
It is reasonable to suppose that water containing 40 ppm chlorine
held in the mouth for about 5 minutes should effect a correspond-
ingly high kill of the bacteria responsible for tooth decay. Camp
has found that 50 ml of water dosed with sodium hypochlorite to
40 ppm available chlorine can be held in the mouth for 5 minutes
with little odor, taste or other effect, and that the chlorine residual
was reduced to 14 ppm in 1 minute and 8 ppm in 5 minutes. No
tests have yet been made to determine the effectiveness of this
procedure in killing the caries germs. Other disinfectants, such as
chloramines which sustain higher residuals, should also be studied,
and the effect of pH of the solution should be examined.

Disinfection of the teeth will probably be more effective if the
teeth have been thoroughly cleaned beforehand to remove plaque
and food particles. If it is found that the caries germs are present
at infrequent intervals, infrequent disinfection might be sufficient.
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B. Dietary Supplements. Control of the diet has long been
advocated as one means of reducing dental caries, but it is doubtful
if any great reduction can be achieved by control because of the
great differences in caries-resistance between individuals, even in
one family. A much more promising approach appears to be the
use of dietary supplements.

1. Phosphates and calcium. The work by Harris and others
seems to show that an excess of phosphates in the diet throughout
life offers the greatest hope for a substantial reduction in the prev-
alence of caries. Much more must be learned about the form of
phosphate which is most effective, the manner of applying the
supplement, the interreaction of other substances, such as minerals
and vitamin D, the amount of supplement required, and harmful
side effects, if any. Harris and his associates suggest a 4 to 1 ratio
of phosphates to calcium. They have found metaphosphate the
most effective form.

2. Fluorides. Fluorides in drinking water were identified in
1930 by Petrey and Churchill (“Mottled Teeth,” Ainsworth,
Journal of the British Dental Association, Sept. 1, 1933, p. 233)
as the cause of mottled enamel (dental fluorosis). Dean and Elvove
of the U. S. Public Health Service (“Some Epidemiological Aspects
of Chronic Endemic Dental Fluorosis,” American Journal of Public
Health, June, 1936, p. 567) found that the severity of mottling of
children’s teeth increased with the fluoride content of the water.
In Pueblo, Colorado with 0.6 ppm fluoride and Big Springs, Texas
with 0.7 ppm, about 2 per cent of the children had very mild
fluorosis; about 10 per cent were questionable and 88 per cent
normal. In Mullins, S. C. with 0.9 ppm fluoride, about 2 per cent
had mild fluorosis; 8 per cent had very mild; 23 per cent were
questionable, and jonly 67 per cent were normal. In Monmouth,
Illinois with 1.7 ppm, 6 per cent were mild; 36 per cent very mild;
twenty-two per cent questionable, and only 36 per cent normal.
In Colorado Springs, Colorado with 2.5 ppm fluoride, 80 per cent
showed signs of fluorosis, with only 20 per cent normal and 20 per
cent had moderate to severe mottling. The purpose of the studies
of Dean and Elvove was to establish threshold concentrations of
fluoride in drinking water as a guide to selection of supply or treat-
ment of water for fluoride removal. A limit of about 0.5 ppm was
considered, but not adopted.

At the time of the Dean and Elvove 1936 studies, the relation
of caries to fluorides was not known. Case studies reported by
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Dean et al in 1941 (Public Health Reports, 56, 365, 1941) indicated
that tooth decay is reduced by fluorides in drinking wat ub-

sequent studies by Dean et al, reported in 1942 (Public Health
Reports, 57, Aug. 7, 1942) indicated that in communities with
optimum fluoride concentrations in drinking water, caries r
will be reduced 60 to 65 per cent below rates prevailing in com-
munities using water with little or no fluoride. Optimum con
centration of fluoride, according to Dean, was about 1.0 ppm,
The Public Health Service started promotion of fluoridation of water
supplies about 1945 on the basis of 1.0 ppm (or 1 mg of fluoride
per day per person who consumes 1 liter of water).per day per person who consume

As noted above, Dean’s early urvey on mottled enamel (1936)
indicated considerable fluorosis with fluorides as low as 0.6 ppm
in the drinking water. The Public Health Service nevertheless
accepted Dean’s optimum dose of 1.0 ppm fluorides in the drinking
water, claiming no public health significance. Fluorides ingested
with the food or water enter the blood stream through the intestinal
tract and are carried to all parts of the body. Since fluoride is
toxic, it tends to be rejected by the soft tissues and is discharged
in the urine or to the bones and teeth where it accumulates over
the years.

Steinberg et al of the University of Rochester (New York) School
of Medicine and Dentistry (New England Journal of Medicine,
February 13, 1958, p. 322) have shown, from analyses of rib and
vertebra samples obtained at autopsies from 85 males and 73 females
who had throughout their lives used water containing less than
0.1 ppm fluoride, that the fluoride concentration in the bones
increases with age from about 360 ppm at age 10 to about 1130 at
age 70, and was somewhat higher in males than in females. They
also presented limited data from other investigators who showed
fluoride concentrations in bone ash ranging from 6900 ppm to
20,830 ppm from persons who had received excessive exposures to
fluoride. They estimated that with 1.0 mg per day of fluoride from
the drinking water through life, a person of 70 would accumulate
not over 3000 to 4000 ppm in his skeleton. It was claimed that
6000 ppm would have no untoward effect, but no evidence was
presented that harm would not result at concentrations less than
3000 ppm. It is probable that the fluoride concentration in tooth
enamel would be of the same order of magnitude as indicated by
Steinberg et al for the skeleton. Calcium fluoride is very much
less soluble than the orthophosphates, and its solubility is not
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affected by the pH of the liquid phase. Fischer et al (Journal of
Dental Research, Oct., 1955, p. 685) have found by X-ray study
of tooth enamel treated with fluoride that the fluoride is present
as calcium fluoride and not fluorapatite.

According to the testimony of Drs. Shaw and Brudevold before
the Study Commission, the fluoride concentration in tooth enamel
increases greatly from the dentin to the outer surface of the enamel,
and is about 1000 ppm at the surface if the child has had an optimum
dose of 1.0 ppm fluoride in his drinking water during calcification
of the teeth. No evidence was presented in verification, and it
was implied that no further accumulation of fluoride would take
place in the tooth enamel as the child grows old.

According to Gettler and Ellerbrook (American Journal of Medi-
cal Science, 197:625, 1939), the normal fluoride content (wet basis)
of teeth is 275-310 ppm and of tooth enamel is 190 ppm; of the
blood and soft tissues is 0.16 to 0.78 ppm. However, the concen-
tration for 5 fatal cases of fluoride poisoning were 1.6 to 3.4 ppm in
the brain, 3.5 to 12.1 in the blood, and 4.4 to 15 in the liver and
kidney. The ratio of fluoride concentration for fatal poisoning
to the normal concentration was as low as 2.3 for the brain, 5.5 for
the blood, 5.9 for the kidney and 6.3 for the liver. This is not to say
that the concentrations found in these tissues was the cause of
death because much higher concentrations, 10 to 15 ppm, were
found in the lung, heart and spleen. The February 1960 Report
of the Medical-Dental Committee on Evaluation of Fluoridation,
“Current Status of the Flouridation Discussion,” presents addi-
tional experimental evidence of fluoride content in human bones and
soft tissues which show greater variation in soft tissues than in
bones, which conforms to no “known logic or pattern.” There was a
trend for an increase in fluoride concentration with age, but this was
“strikingly modified by many exceptions.”

The problem with the ingestion of fluorides for retarding tooth
decay is to be sure that the amount ingested is not toxic or other-
wise harmful to anyone. The 1936 Dean and Elvove survey shows
that the 1.0 ppm dose in drinking water may be expected to produce
mottled enamel with about 10 to 33 per cent of the children. This
has been verified in many places elsewhere. It should be sufficient
reason for prohibiting fluoridation. Partial disfigurement for life
of 10 to 33 per cent of the population is much too high a price to
pay for a decrease in caries of somewhat less than 16 to 40 per cent,
or even for complete elimination of caries. There is a wealth of
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evidence, however, that dental fluorosis is only one of many in-
jurious effects from the ingestion of fluorides. Studies by Smith
et al of the University of Arizona as early as 1931 (Journal of the
American Dental Association, May 1935, p. 817) showed that as
little as 6.3 ppm. fluoride (14 ppm as sodium fluoride) in the diet
or water fed to rats interfered with the normal development of the
teeth, 100 ppm fluoride exhibited a toxic effect on growth of the skel-
etal structure, and 400 ppm caused death. Fluoride was found to
interfere with calcification of the teeth and bones.

Recent studies by Latham et al (American Journal of Public
Health, April 1967) on 1243 persons in Tanzania, East Africa, taking
drinking water from streams containing 1.1 to 45.5 ppm, showed
mottled teeth in 97 per cent of the children (37.6 per cent of the
1243 persons examined) taking water with less than 3 ppm, and not
less than 82 per cent of persons examined in any of the areas.
Mottled finger nails were found on 43.8 per cent of the 1243 per-
sons examined; goitre was found in 27.4 per cent of the 1243 per-
sons, and in 41.3 per cent of the children in an area where the fluoride
content of the water ranged from 1.1 to 2.7 ppm. Radiological ex-
amination was made of 112 older persons presumed to have lived
in the area for 10 years or more, and 87 per cent were found to have
bone changes believed to be due to fluoride poisoning. 18 persons
had marked clubbing of the fingers on both hands. The study by
Latham et al was not sufficiently detailed to draw conclusions as to
the threshold concentrations of fluoride below which the various
malformations would not occur. Doubtless the fluoride content
of the food was also higher than avera

Feltman (Dental Digest, August 1956, p. 353) submitted a
progress report on a study, partially supported by the U. S. Public
Health Service, to determine effects of feeding to expectant mothers
and their children 1 mg of fluoride per day in the form of tablets.
Eight years of use of calcium fluoride and sodium fluoride revealed
not a single case of overdosage in over 1000 cases. However, out
of 601 adults, 6 have shown undesirable side effects and, out of
495 children, 5 have had undesirable reactions. This represents
1.0 per cent of all persons receiving the tablets. A study of several
cases revealed that the reactions consisted of skin rashes, itchy skin,
headaches, epigastric distress, listlessness and discomfort, all of
which disappeared when the tablets were withdrawn. The symp-
Toms returned when the therapy was reinstituted and disappeared
again when the tablets were again withdrawn. Many of the children



1968.] HOUSE No. 3902 37

in the study group showed a marked delay in the eruption of the
deciduous teeth, in many cases by as much as a year from the ac-
cepted average eruption dates. It was suggested that this delay
resulted from inhibited thyroid function by fluorides. Feltman’s
work is conclusive evidence that 1 mg per day of fluoride does harm
about 1 per cent of those exposed to it, in addition to dental fluorosis
also observed by Feltman, and that a marked delay in the eruption
of deciduous teeth will occur for many children. This delay is
doubtless related to the delay in caries development in the permanent
teeth, which wyas brought to the attention of the Study Commis-
sion by Thomson.

The Wall Street Journal of October 20, 1966, reports a sales ban
by the Food and Drug Administration on fluoride compounds for
expectant mothers promoted for use to prevent the development of
tooth decay in their offspring. The FDA “finds that there is neither
substantia! evidence of effectiveness nor a general recognition by
qualified experts that prenatal drug preparations containing fluo-
rides are beneficial to tooth development in the fetus or in the pre-
vention of dental caries in the offspring.” Research such as that by
Feltman will not be interfered with.

In his testimony before the Study Commission, Dr. Zanfagna of
Lawrence quotes a statement by the FDA on June 10, 1964, as
follows: “We do not consider fluorine or other fluoride salts to be
nutritional essentials,” and another statement made on July 12,
1965, as follows: “We would consider the addition of sodium fluo-
ride to table salt as a violation of the Federal Food, Drug and Cos-
metic Act.” Zanfagna presented evidence to show toxicity to
mammalian cells of fluoride in concentrations as low as 1/30 ppm,
and he presented 58 abstracts of articles relating to fluoride toxicity.
He also reported on 4 fatalities from fluoride poisoning from drinking
water containing 1 to 4 ppm fluoride.

One of the most attractive features claimed for fluoridation of
drinking water is that it is a simple inexpensive means of providing
a controlled dose of 1 mg of fluoride per day per child. The claim
-is false because, not only does the fluoride concentration vary widely
(3 or 4 to 1) in the water distribution systems from time to time and
point to point, but some children may drink as much as 20 times
the amount of water consumed by others. In order to partially com-
pensate for differences in drinking habits, the 1962 Drinking Water
Standards of the U. S. Public Health Service (Publication No. 956)
specify optimum fluoride concentrations ranging from 0.7 ppm in
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hot climates to 1.2 ppm in cold climates. However, if fluoride is
naturally present in drinking water, it must be limited to twice
the optimum values. This would permit 2.4 ppm in northern states.
All other sources of fluoride intake, such as food and industrial occu-
pation, are ignored in fluoridation, and all of the population is com-
pelled to accept the fluoride in the water except the few who can
provide an alternate source of fluoride-free water or have the fluo-
rides removed at their taps.

In view of the above, it is recommended that legislation be passed
in Massachusetts prohibiting the sale of fluorides for human inges-
tion whether in the drinking water, food or tablets. This was done
in Denmark, January 23, 1964 (Prevention, September, 1964, p. 47).
The Danish Government Pharmacologist stated that “Fluoridation
of public water supplies, as well as of all other consumables, is pro-
hibited with the exception of the addition of fluoride to toothpaste
under certain conditions.”

C. Oral Hygiene and Topical Applications. Both Dr. Hein and
Dr. Bommer have informed the Study Commission that many
dental clinics now provide topical applications of fluoride solutions
routinely once or twice annually, following cleaning of the teeth.
Both claim that topical applications are effective, provided the pa-
tient returns regularly.

Dr. Brudevold has described to the Study Commission the
methods and agents used in applying fluoride to the teeth. The
agents are sodium fluoride at neutral pH, sodium fluoride plus phos-
phoric acid at pH 3.2 and tin fluoride at pH 2.8. They are used in
aqueous solutions, paste or gels, which the dentist or dental hygienist
applies after cleaning the teeth and isolating the teeth from the
saliva, or in mouth rinses or solutions for supervised self application
in schools. When applied in a dental office or clinic, the treatment
takes about thirty minutes’ time and costs $lO to $l5. The
treatment should start at age 4 or 5, and be repeated twice a year
until adolescence. According to Brudevold, a reduction in caries of
about 50 per cent has been observed in Boston from systematic
treatments. Less costly and less time-consuming procedures, such
as the use of fluoride mouth rinses, are less effective, but are used
with considerable success in schools in Scandinavia. No adverse
systemic effects have been reported from any topical treatment
procedure, according to Brudevold.

Since the 50 per cent reduction in caries claimed for topical appli-
cations is considerably greater than thereduction of 16 to 40 per cent
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found by fluoridation of the drinking water and results in no mot-
tled enamel or toxic effects on the system, topical treatment is ob-
viously more desirable except for the cost and time required. It is
recommended that the Department of Public Health promote the
use of topical treatments within the schools and of supervisory
personnel. A 40 per cent reduction in cavities and gum diseases
in older school children in Stockholm has resulted since 1960 by
supervised brushing at intervals of two months with a 0.5 per cent
solution of sodium fluoride (Boston Herald, May 28, 1967).

One of the objections to self-application of fluorides in schools
or at home is that plaque and tartar may not be removed. A search
should be made for a cleaning agent which may be used to remove
the tartar as part of the brushing procedure. The manufacturers
of a new French toothpaste (T-LAK) just placed on the market in
Boston claim that it softens tartar so that it can be removed by
brushing. The basic ingredient is “levilite”, an extremely fine
silicate powder. It should be tested for effectiveness and safety.

The Department should test the effectiveness and safety of various
fluoride toothpastes, and promote the use of the better ones in
home dental hygiene.

Every citizen of the United States has the basic right to eat and
drink what he chooses, subject to the dicipline of his parents until
he comes of age, but he also has the responsibility to care for him-
self to the best of his ability so that he will not become a public
charge. Government should not interfere with these rights and
responsibilities, because when it does it will destroy the basic free-
doms of the individual which have made this nation great.

Fluoridation of a public drinking water supply violates the indi-
vidual rights of all citizens. This is the reason for the opposition to
fluoridation of the First Church of Christ, Scientist, as presented in
the statement to the Study Commission dated May 23, 1967 and
’Signed by David E. Sleeper, and it is the prime reason for the op-
position of many others. “Government should not have the power
to compel any citizen to submit to unnecessary treatment which
violates the dictates of his conscience, his personal integrity, or his
day-by-day control and responsibility for the care of his body,”
states Mr. Sleeper.

Responsibility and Individual Rights.
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A private water company or a governmental agency operating a
drinking water system is required by law to furnish a safe potable
water. It is the responsibility of the water purveyor to satisfy the
consumers that the water is both safe and aesthetically attractive
for, to the extent the consumers fear the safety or dislike the taste
or appearance of the water, they may find other sources, some of
which may be unsafe. In 1953, Maine enacted legislation providing
for fluoridation after majority of the legislative body of a city or
majority vote of the inhabitants of a town. The law further pro-
vided that the water utility adding fluorides, after a favorable vote
therefore, shall not be liable for any injury or damage resulting there-
from, except such as is caused by negligence. The responsibility
for damage is thus effectively destroyed.

The promoters of fluoridation, without exception, assume no
individual responsibility for any harm or damage which results
from fluoridation.

Respectfully submitted,

Thomas R. Camp,
William X. Wall,
Edwin T. Foster, M.D.,
Robert D. Wetmore.

SPECIAL STUDY COMMISSION ON DENTAL HEALTH.
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In the Year One Thousand Nine Hundred and Sixty-Eight.

An Act establishing a dental health advisory commission.

1 Chapter 111 is hereby amended by adding after section 33 the
2 following sections, all of which may be known as and referred to
3 as “Dental Health Advisory Commission”:
4 Section 34- There shall be an advisory commission on dental
5 health consisting of the commissioner and the director of the
6 division of dental health, both of whom shall serve ex officio,
7 and six persons to be appointed by the governor, of whom two
8 shall hold the degree of doctor of dental medicine or its equiva-
-9 lent, one who shall hold the degree of doctor in medicine, one

10 who shall have training and experience as a water engineer,
11 and one who shall have training and experience as a toxicologist.
12 The appointed members of the commission shall serve as fol-
-13 lows: two to serve for one year, two to serve for two years and
14 two to serve for three years from the first Monday of the following
15 February and until the qualification of their respective succes-
-16 sors, and thereafter two members shall be appointed in January
17 of each year for three years from the first Monday of the fol-
-18 lowing February and until the qualification of their respective
19 successors. The members of the commission shall serve with-

-20 out compensation but shall receive their expenses necessarily
21 incurred in rendering such service.
22 Section 35. The dental health advisory commission shall meet
23 the first Monday ofFebruary of each year and shall organize by
24 electing a chairman from among its members. It may hold
25 public hearings but shall not have the power to summons wit-
-26 nesses nor to require the production of books, records and papers.

Be it enacted by the Senate and House of Representatives in
General Court assembled, and by the authority of the same, as
follows:

Appendix A

Cfie Commontoealtfi of Q^assacfnisettg
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27 It shall consider and make recommendations to the governor,
28 the general court, and to the various departments of the exe-
-29 cutive branch, and shall make such suggestions for legislation
30 or otherwise as in its view would tend to reduce or eliminate
31 dental disease or defects or to improve dental health.
32 Section 36. The chairman shall, with the approval of the
33 commission, appoint an executive director who shall serve full
34 time and who shall be paid at such salary as shall be appro-
-35 printed for that purpose. Provision for his salary shall be con-
-36 tained in the budgets of the department. The executive director
37 of the commission shall serve at the discretion of its chairman.
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In the Year One Thousand Nine Hundred and Sixty-Eight.

An Act authorizing local health authorities to order the
OF PUBLIC WATER SUPPLIES ON ADVICE OF THE

W COMMISSIONER OF PUBLIC HEALTH.

1 Section 1. Dental caries is the most common of ail diseases
2 which affect the human body and one from which few persons
3 among civilized nations escape. Historically the prevalence of
4 dental defects has caused innumerable rejections of Massa-
-5 chusetts selectees for military service. The intense suffering from
6 dental defects and the high costs of dental care are common
7 knowledge. It is therefore hereby declared to be the policy of
8 the commonwealth to encourage the adoption of such measures
9 as will help prevent or eliminate the scourge of dental caries,

10 including the upward adjustment of the fluoride content of the
11 water supply for domestic use to levels that are optimum for
12 sound dental health.

1 Section 2. Chapter 111 is hereby amended by adding after
2 section 5H the following:
3 Section 51. In taking cognizance of dental health of the people
4 in the commoirwealth and in the political subdivisions thereof,
5 the department shall recommend such methods as in its opinion
6 are advisable in reducing or limiting the prevalence of dental

caries and other dental diseases and defects. If the commis-
-8 sioner determines that the fluoride content of the public water
9 supply for domestic use in any city, town or district is not at

10 optimum level for sound dental health, he shall so notify the
11 local boards of health of his findings. Each such board of health,
12 after making such inquiry and other use of the consulting services

Be it enacted by the Senate and House of Representatives in
General Court assembled, and by the authority of the same, as
follows:

Appendix B.

Cfce Commontoealtl) of Massachusetts



[Jan.HOUSE No. 3902.44

A

13 of the department or elsewhere as it chooses, shall, ifit considers
14 doing so in the best interest of the inhabitants of the city, town
15 or district within its jurisdiction, order the upward adjustment of
16 the fluoride content of the water supply available for domestic
17 use in that city, town or district. The Supreme Judicial or the
18 Superior Court shall have jurisdiction in equity to enforce any
19 such order.

1 Section 3. Sections forty-one B and forty-one Cof chapter
2 forty are hereby repealed.
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In the Year One Thousand Nine Hundred and Sixty-Eight.

An Act providing for reimbursement to certain towns op

EXPENDITURES FOR FLUORIDATING ITS PUBLIC WATER
SUPPLIES.

1 Chapter 111 is hereby amended by inserting after section 51
2 the following section:
3 Section 6J. The department shall from time to time establish
4 standards for providing financial assistance to those towns
5 whose population as determined by the then last state or federal
6 census is under twenty thousand and which have need for
7 financial assistance in undertaking or continuing the fluoridation
8 of its public water supply for domestic use. Each town which
9 satisfies those standards shall be entitled to reimbursement

10 from the commonwealth, to an amount not exceeding in the
11 aggregate fifty per cent of expenditures incurred by it for capital
12 outlays, including the acquisition, construction, improvement,
13 renovation or installation of equipment, supplies and systems
14 for fluoridating its public water supply for domestic use, or for
15 its maintenance. In order to qualify for such reimbursement,
16 such town shall, before incurring any expense reimbursable
17 under this section, submit to the commissioner an itemized
18 statement of all proposed expenditures for such purposes. The

T 9 commissioner shall, if he is satisfied that the expenditures sor 2O certified are reimbursable and not unreasonable or excessive,
21 certify to the comptroller, and the treasurer shall forthwith
22 pay to such town, from any amounts appropriated therefor,
23 the amount of such approved reimbursement.

Be it enacted by the Senate and House of Representatives in
General Court assembled, and by the authority of the same, as
follows:

Appendix C.

Ct)e Commontoealtfc of Massachusetts








