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Abstract: Ignoring evidence on causes of disease such as smoking can harm public health. This re-
port explores how public health experts started to ignore evidence that pediatric vitamin D defi-
ciencies are associated with dental caries. Historical analyses show that an organization of clinical
specialists, the American Dental Association (ADA), initiated this view. The ADA was a world-
leading organization and its governing bodies worked through political channels to make fluoride
a global standard of care for a disease which at the time was viewed as an indicator of vitamin D
deficiencies. The ADA scientific council was enlisted in this endeavor and authorized the statement
saying that “claims for vitamin D as a factor in tooth decay are not acceptable”. This statement was
ghost-written, the opposite of what the ADA scientific council had endorsed for 15 years, and the
opposite of what the National Academy of Sciences concluded. Internal ADA documents are in-
formative on the origin of this scientific conundrum; the ADA scientific council had ignored their
scientific rules and was assisting ADA governing bodies in conflicts with the medical profession on
advertising policies. The evidence presented here suggests that professional organizations of clinical
specialists have the power to create standards of care which ignore key evidence and consequently
can harm public health.
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1. Introduction

Systematic reviews of controlled clinical trials suggest that dental cavities can be pre-
vented with vitamin D supplementation, not with oral hygiene [1,2]. The public health
recommendations of some organizations used to be consistent with this evidence. The
National Academy of Sciences reported in 1952 that vitamin D supplementation pre-
vented and arrested dental caries [3]. The World Health Organization (WHO) reported in
1984 that self-performed oral hygiene was ineffective to prevent dental caries [4].

Then, these organizations reversed their public health messages in 1989 and 2020,
respectively.

The National Academy of Sciences reversed their recommendation in 1989 and de-
scribed the dental caries prevention claim for vitamin D as unresolved [5]. The WHO re-
versed their recommendation in 2020 and stated that the “lack of removal of plaque by
toothbrushing” can lead to dental caries, contradicting what they reported in 1984 [6]. The
clinical trial evidence did not change in the time between these contradictory statements,
raising the question as to why these organizations changed their recommendations.

Reversals which are in the opposite direction of clinical trial evidence can cause harm
and thus deserve scrutiny. The reversal on the role of a vitamin D deficiency in dental
disease etiology was opposite of clinical trial evidence and may still cause harm. Fluoride,
regardless of its effectiveness in preventing dental caries, does not prevent the increased
chronic disease mortality associated with vitamin D deficiency [7,8].
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This report shows that a professional organization of clinical specialists—the Amer-
ican Dental Association (ADA)—was first to reject the evidence that vitamin D deficien-
cies are a potential cause for dental caries. Other organizations, sometimes decades later,
followed by ignoring the vitamin D evidence. The report chronicles the events in four
sections: (1) ADA scientific rules and an inexplicable opinion on vitamin D dental caries
prophylaxis. (2) How a conflict on advertising policies is informative on the inexplicable,
(3) Pathways through which professional organizations can globalize clinical guidelines
which are ignore or dismiss a preponderance of evidence. And, (4) how the medical man-
agement of dental diseases became a historical artefact.

1.1. An Inexplicable Opinion

You cannot sit here and say, “In my judgment”.
Paul Leech of the American Medical Association instructing the ADA scientific
council on the need to adhere to the scientific rules p. 28 in [9].

1.1.1. The ADA as a Trailblazer on Vitamin D Endorsement

Professional organizations of clinical specialists typically derive their scientific grav-
itas from a scientific council which operates under a set of official rules [10]. At the Amer-
ican Dental Association (ADA) the Council on Dental Therapeutics (ADA CDT) started
working in 1930 to fulfill this role. The ADA CDT had adopted a set of official rules from
the Council on Pharmacy and Chemistry of the AMA [11]. The ADA CDT was informed
that this set of rules should lead to reproducible results; ‘A product (and thus a therapeutic
claim for that product) “should be passed on the basis of these rules” [9]. These official
rules included a set of scientific criteria aimed to objectively guide the ADA CDT decisions
on the authorization of allowable dental health claims. These rules were published in each
edition of Accepted Dental Remedies—a yearly publication summarizing the work of the
ADA CDT.

The ADA CDT became described in the Journal of the American Dental Association
(JADA) as consisting of ‘twelve carefully chosen scientists” conducting “the unbiased and
searching investigation”, and as filling “a definite need in the scientific affairs” of the ADA
[12,13].

In August 1930, the ADA CDT endorsed vitamin-D-containing cod liver oil as an “aid
in the prophylaxis against caries”. This transformed vitamin D into an accepted dental
remedy which could continue to be advertised in JADA [14]. Over 170 such vitamin D
advertisements were published in JADA between 1930 and 1945 and approximately one
third of them were endorsed by the ADA Seal of Acceptance. Readers of JADA were in-
formed that the ADA Seal implied “acceptance of preparations for therapeutic use” [15].

The ADA CDT authorized the publication of an expert report in support of their en-
dorsement of vitamin D dental caries prophylaxis in 1932 [16]. This expert report cited
two comparative trials on cod liver oil published in 1926 (1 = 32) and 1928 (n = 78) [17,18].
A systematic scan of comparative trials indicates that these two trials may have been the
only trials accessible to the ADA CDT prior to their endorsement [2]. Whether a third trial
published in the British Dental Journal in the early months of 1930 was accessible to the
ADA CDT at the time of their decision making is unclear [19]. Regardless, the available
comparative trial evidence in 1930 was thin.

The ADA CDT was among the first professional organizations to endorse vitamin D
dental caries prophylaxis claims in 1930. The Medical Research Council in the United
Kingdom (UK) described in 1936 how prior evidence was encouraging and promising,
but insufficient to provide “trustworthy results” [20]. The UK Medical Research Council
reported it was “necessary not only to extend it (i.e., the preceding evidence) to a much
larger institution, but to apply the tests to the ordinary child and not simply the sick child,
and also to carry on for a longer period” [20]. The AMA Council on Foods and Nutrition
did not endorse a dental caries prevention claim for vitamin D until 1944.
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Key point: The ADA CDT started endorsing vitamin D dental caries prophylaxis in
1930 when comparative trial data were in an exploratory stage. These pilot data were
promising and would lead to many trials being conducted.

1.1.2. The Public Health Risks of Rejecting Vitamin D Dental Caries Prophylaxis in 1944

The ADA CDT endorsed vitamin D dental caries prophylaxis until 1944 when it be-
came committed to serving public health. On 20 July 1944, the ADA CDT had unani-
mously approved to change their motto from “We serve not for ourselves but for dentis-
try” to “To serve dentistry and promote the public welfare” p. 290 in [21]. The ADA CDT
was described in JADA in 1944 as having an “unflagging fight to protect the public” [12].

The public health considerations on the role of vitamin D deficiencies in dental caries
prevention were significant in 1944.

Dental caries was rampant: In a 1941 press conference, US President Franklin D. Roo-
sevelt reported that over 20% of those who were called to serve in the military were re-
jected because of dental problems which he described as “the principal problem” which
needed to be addressed “first” [22,23]. The caries problem was not limited to the military.
An editor of a dental journal reported that some viewed the dental profession as failing to
provide adequate care for eighty percent of the US population [24]. More than 96% of
those aged 15 had dental caries [25].

Primary prevention of dental caries had become an ADA goal: The ADA Bureau of Public
Relations released a study in 1944 showing that about 130,000 dentists were needed to
take care of dental problems in the US population. Only 65,000 dentists were available
[26]. Solutions to this dental manpower problem, according to this ADA Bureau report,
had to include “basic research” on “how the incidence of dental disease in the whole pop-
ulation can be decreased” [26]. The American Public Health Association in 1944 adopted
a resolution to endorse and support efforts for “research to reduce the incidence of dental
disease” [27].

Vitamin D dental caries prophylaxis was the only ADA CDT accepted primary prevention:
In 1944, the ADA CDT did not accept dental caries prevention claims for toothbrushes,
toothpastes, oral rinses, or chemotherapeutics [28]. Neither did the ADA CDT accept flu-
oride. In 1944 the ADA CDT stated that “the routine use by the dental profession or by
the laity of foods, drugs, mouth washes, dentifrices and other preparations to which flu-
orides have been added is not justified because of their questionable value and their
known potential deleterious effects from the systemic absorption of fluorides” [29].

A high childhood prevalence of vitamin D deficiencies: Forty-seven percent of children
(ages 2-14) born between 1927 and 1942 had rickets-a sign of severe vitamin D deficiency
[30]. Accepted Dental Remedies included in its 1944 edition a citation indicating there was
“abundant evidence” that the US diet was not “fully adequate” in nutrients such as vita-
min D for optimal skeletal and dental mineralization. The widespread lack of use of vita-
min D supplements in children was suggested as responsible for a high prevalence of
childhood dental caries and osteoporosis [31].

Dental caries informs on the human vitamin D requirement: An article in the Journal of the
American Medical Association (JAMA) prepared under the auspices of two AMA Councils
and cited in the 1944 edition of Accepted Dental Remedies reported that “the prevention
and arrest of dental caries” was the only criterion to have “a considerable degree of use-
fulness” for defining a vitamin D deficiency in childhood [31]. A hypothesis was emerging
that the pediatric vitamin D needs for dental caries prevention had been underestimated.
The AMA Council on Foods and Nutrition evaluated in 1941 whether vitamin D intake
should be increased from 400 to 600 International Units (IU) [32].

Key point: The ADA CDT was deciding on rejecting vitamin D dental caries prophy-
laxis when primary dental caries prevention had become an ADA priority, when no other
primary prevention approaches were available, and when two AMA councils authorized
the publication of the view that pediatric vitamin D deficiencies are prevalent and causing
pediatric osteoporosis and dental caries.
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1.1.3. An Inexplicable ADA Reversal on Vitamin D Dental Caries Prophylaxis

On 29 December 1944, the Secretary of the ADA CDT had obtained the necessary
votes to approve the announcement that “claims for vitamin D as a factor in the preven-
tion of tooth decay are not acceptable” [33]. On 1 February 1945 the announcement that
vitamin D played no role in dental caries prevention was published in JADA (Figure 1).
The question why the vitamin D dental caries prophylaxis claim came up for debate in
1944 is addressed in the next section. This section aims to assess on which evidence the
ADA CDT reversed within the context of the scientific rules they had adopted.

L : i

COUNCIL ON DENTAL THERAPEUTICS
THE CURRENT STATUS OF VITAMIN D

The Council on Dental Therapeutics of the American Dental Association has authorized publication of
the following report.

Donald A. Wallace, Secretary.

It has been rather clearly demonstrated that vitamin D is of value in the formation of the hard dental
structures, induding the teeth themselves.

Evidence that this vitamin aids in the maintenance of the fully formed tooth or in the prevention or
retardation of dental caries at any stage of its progress is not supported by observations that have passed
beyond the controversial stage. This being the case, advertising asserting that the ingestion of milk or
milk products, with or without vitamin D, will aid in the prevention or retarclation of dental caries tends
to jeopardize the reputation of these foods, since persons who use them liberally are not necessarily free

from dental decay or other dental disease.

If it should be shown beyond reasonable doubt, that vitamin D or products containing it are useful in
maintaining normal tooth structure or in the prevention of dental disease, the Council on Dental
Therapeutics will wish to foster as wide knowledge of such findings as possible. For the present,
advertising claims for vitamin D as a factor in the prevention of tooth decay are not acceptable to the

Council on Dental Therapeutics.

Figure 1. The 1945 ADA announcement that claims for vitamin D as a factor in the prevention of
tooth decay are not acceptable. The second paragraph of this announcement focuses on arguments
that the reputation of milk as a good source of minerals (with or without vitamin D) would be ruined
if advertisers can claim that milk prevents dental caries (because people still would get cavities even
though they were drinking milk). This reference to milk was another puzzling element in the ADA
reversal. The ADA CDT did not endorse foods; this was within the purview of the AMA Council on
Foods and Nutrition. The Journal of the American Dental Association had published in 1943 over a
dozen advertisements in support of dairy products, including 2 advertisements for vitamin D milk
[34,35]. Furthermore, the fact that people consuming adequate amount of vitamin D are not neces-
sarily free from dental caries was well accepted. The “New and nonofficial remedies” publication
of the AMA and “Accepted Dental Remedies” of the ADA had specified in 1936 and 1941, respec-
tively, that there is no warrant for the claim that an adequate vitamin D intake will prevent dental
caries [36,37]. This announcement can only be fully understood with the help of the ADA internal
records. This ADA announcement was a reaction to the AMA vitamin D advertisement show in
Figure 2.

An unexplained ADA CDT reversal: The ADA claim that vitamin D played no role
in dental caries prevention consisted of 5 sentences, presented no evidence, and had no
research citations (Figure 1) [38]. The 1946 edition of Accepted Dental Remedies changed
the description of vitamin D from “not the most important factor” (in 1945) to “not an
important factor” (in 1946) in dental caries prevention and also provided no citation to
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support this revision [39]. As will be shown shortly, the ADA decision was controversial.
Despite this, the ADA CDT did not invite experts to write an article explaining the rever-
sal—a common ADA approach to deal with controversies. Also, the ADA CDT did not
organize a symposium, another common approach of that era to settle controversies.

The writing panel for the National Academy of Sciences noted this lack of evidence
in 1952 and described the ADA reversal on vitamin D effectiveness as based on opinion,
and void of evidence [3].

A controversial ADA CDT reversal: From 1944 onward, four independent writing
panels evaluated the evidence on vitamin D and dental caries prevention and came to the
opposite conclusion as the ADA CDT.

1. In 1944, the ADA was informed that the AMA Council on Foods and Nutrition had
taken the position that “vitamin D is a beneficial factor in preventing and arresting
dental caries when the intake of calcium and phosphorus calcium and phosphorus is
liberal” [40].

2. In 1946, the AMA Council on Pharmacy and Chemistry endorsed vitamin D dental
caries prophylaxis [41]. This AMA Council operated with roughly the same official
rules as the ADA CDT, had presumably the same published evidence at its disposal
as the ADA CDT, and yet reached the opposite conclusion of the ADA CDT.

3. In 1947, a Michigan Workshop on dental caries was organized and 114 “well-known
research workers” were divided into 6 working groups/topics, including an 8-mem-
ber vitamin and mineral group [42,43]. This group concluded that “there is evidence
to suggest the possibility of increased susceptibility to caries attack in teeth which
have been formed during a condition of vitamin D deficiency.”

4. In 1952, the National Research Council of the National Academy of Sciences reported
that there was a “preponderance of evidence” that adequate amounts of vitamin D
prevent and retard dental caries [3].

These 4 panels endorsed vitamin D during and after 1944, and therefore, whatever
may have prompted the ADA CDT to reject the vitamin D dental caries prophylaxis claim,
was unconvincing or unknown to these panels. The ADA CDT did not disclose what evi-
dence prompted their reversal. And a scan of clinical studies of that era similarly fails to
identify what this evidence may have been [2].

Four writing panels contradicted the ADA CDT and yet the ADA CDT did not offer
a rebuttal [3,41,43]. Remarkably, there were three members of the ADA CDT panel who
voted on the vitamin D reversal and who also took part in the 1947 Michigan Workshop
[43]. These three members did not take the opportunity on the conference day specifically
reserved for discussion to inform the vitamin and mineral group on what had prompted
the ADA CDT to conclude the opposite.

An unjustifiable ADA reversal: Official ADA rules in 1944 indicated that “particular
weight” in the assessment of dental product claims should be given to “whether recent
evidence has substantiated claims.” “Recent” was defined as in the previous three years
[44]. Official ADA CDT rules furthermore stated that “very strong evidence is needed
when the claim is contrary to accepted scientific data”, and that “comparative trials facil-
itate and are often necessary for such judgment” [44]. These aspects of the scientific rules
had essentially remained unchanged since 1930.

A systematic scan of the literature revealed two comparative trials published in the
three years preceding 1944 [2]. Thus, there were only two comparative trials published
which could provide the ADA CDT with the “very strong evidence” required for the re-
versal. To what extent one can assume that the ADA CDT experts (who were about to
reverse on vitamin D) were aware of these two trials cannot be determined. The ADA
official rules however do suggest that the ADA CDT should have been aware of at least
one, and possibly both trials on two grounds.

First, a 1943 vitamin D advertisement published in JADA cited and summarized one
of these two recent trials [45]. This trial was published in 1942 in JADA (n = ~250 children)
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and concluded that 800 units of cod liver oil in milk reduced the number of new caries
surfaces per child by 63% [46]. This JADA advertisement carried the ADA Seal which -
according to ADA Seal rules - implied that the ADA CDT had reviewed and accepted the
evidence.

Second, the ADA CDT expert on vitamins added sometime after May 1944 a new
citation [47] for the upcoming 1945 edition of Accepted Dental Remedies. This citation
referred to the aforementioned 1942 trial and also to the second trial which was published
in 1941 (n = ~200 children). This 1941 trial reported vitamin D supplementation reduced
dental caries by up to 75% [48]. Theoretically, ADA CDT members other than the ADA
CDT vitamin expert could have been aware of this second trial as revisions in Accepted
Dental Remedies were discussed.

The comparative trial evidence published in 1941 and 1942, i.e., the recent evidence
relative to 1944, in combination with the prior trials, may have justifiably led four author-
itative writing panels to endorse vitamin D dental caries prophylaxis in 1944, 1946, 1947,
and 1952.

The comparative trial evidence published in 1941 and 1942 contradicts and explicitly
does not justify the ADA reversal within the context of the official rules the ADA CDT
had adopted. The ADA had endorsed vitamin D dental caries prophylaxis in 1930 based
on two (possibly three) small trials [17,18]. The ADA continued to endorse vitamin D
when US philanthropy-funded studies reported “striking” beneficial results for vitamin
D and minerals in 1934 [49]. The ADA continued to endorse vitamin D when the large UK
government-funded trial in 1936 reported “impressive” reductions in the initiation and
spread of caries which “convincingly” confirmed the pilot studies [20]. And in 1944, after
the publication of two recent trials with striking positive results, the ADA CDT reversed
and claimed vitamin D played no role in dental caries prevention.

Key point: The ADA reversal on vitamin D was authorized by a scientific council
and yet was inexplicable from the perspective of the council’s scientific rules.

1.2. An Inexplicable Opinion Explained?

Manufacturers “desire to advertise the large-headed (tooth)brush in a journal of such
prestige as the J.A.M.A, especially since the legend “Accepted for advertising in publica-
tions of the A.M.A.” appears on the ad.’

JAMA frequently contained advertisements for toothbrushes and their therapeutic
value. Donald Wallace, Secretary of the ADA CDT, informed the ADA CDT on the unsuc-
cessful efforts of ADA governing bodies to reach an understanding with representatives
of JAMA on what therapeutic claims of dental significance could be advertised in medical
journals [50].

The ADA Bulletin Informs on the Inexplicable

ADA had a complex governing structure which included a President, a Business
Manager, a Board of Trustees, a House of Delegates, and a General Secretary [51]. This
governing body had authority over ADA committees, commissions, bureaus, and coun-
cils, including the ADA CDT. Unlike the ADA CDT, ADA governing bodies are not nec-
essarily bound by a set of scientific rules in their decision making [51].

Internal documents indicate that ADA governing bodies initiated the events which
led to the ADA CDT to flip-flop on vitamin D and topical fluoride, the latter being relevant
to the vitamin D story.

For vitamin D, the ADA CDT was informed that the ADA Business Manager, who is
part of the governing body at the ADA, was “disturbed” by dental advertising claims in
medical journals p.148 in [21]. The most cited concern was that the AMA was advertising
toothbrushes in their medical journals. It is within the context of this conflict that the Sec-
retary requested the ADA CDT to flip-flop on vitamin D—the medical profession’s ap-
proach to dental caries which was also advertised in medical journals (Figure 2) [21]. In-
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ternal documents show the ADA CDT acquiesced to the request. Internal documents con-
firm the ADA CDT did not abide by the scientific rules they had adopted; they did not
cite or discuss recent scientific evidence which could justify their reversal [21]. It should
be emphasized that the ADA CDT’s reasons for reversing on their prior endorsement are
heterogenous, complex, and partly unrelated to the concerns of the ADA business man-
ager. The ADA CDT views will be reported on separately —the key point here is to high-
light that it was a conflict on advertising policies between two governing bodies of pro-
fessional organizations which informs on the reversal on vitamin D dental caries prophy-
laxis, not the ADA CDT scientific rules.

Children’s teeth need vitamin D
after infancy, too

“Two groups of children ranging in age from 5 to 15 years were
observed over a period of one year. The diets in both cases were
exactly the same, with the exception that the one group received
additional vitamin D daily. X-rays were taken and instrumenta!
examinations of the teeth were made with meticulous care by the
deantists. . .. It was found that the number of markedly progressive
cavities and the number of new cavities were twice as frequent in
the children who did not receive an adequate supply of vitamin D
as in those who did. This is evidence of the need of vitamin D
past the age of infancy.””—Brown, Alan, and Robertson, E. C.:
Canad. M. A. ], 48, 297-302, 1943.

The increasing recognition of the The tooth-building, tooth-con-
function of diet in the control of serving minerals, calcium and phos-
dental caries logically leads to a phorus, are well supplied by Car-
growing appreciation of the value nation Milk., And irradiation cre-
of an automatic food source of vita-  ates a uniform and dependable vi-
min D. Such a source is Irradiated tamin D potency to insure the effec-
Carnation Evaporated Milk. tive utilization of these minerals.

Pbhysicians are invited to write for “'Continuing After Weaning With
Irradiated Carnation Evaporated Milk,” an authoritative discussion for
the medical profession. Address Carnation Company, Milwaukee 2, Wis.

IRRADIATED

Carnation
“FROM CONTENTED \MILKY

Figure 2. This milk advertisement was published in the Journal of the American Medical Associa-
tion, endorsed by the AMA Council on Foods and made pediatric dental claims. Internal records
show that it was this particular advertisement which led the ADA CDT to authorize the ghost-writ-
ten opinion that “claims for vitamin D as a factor in tooth decay are not acceptable” [52]. Advertise-
ment provided by Nestlé. Used with permission.

The ADA CDT was aware their announcement would be on the opposite side of au-
thoritative writing panels. One ADA CDT member voted “no” on the reversal as he con-
sidered it would be “unfortunate” for the ADA CDT “to go on record as in disagreement
with the Council on Foods and Nutrition of the A M.A.” p. 467 in [21]. This same council
member also expressed his concern of going opposite of the National Academy of Sciences
as follows: “Jeans (a physician) is a member of the National Research Council which has
made a printed statement, and I think we need to be a little careful how we come out in
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opposition to it” [53]. This concern was expressed a few months after the reversal was
published.

For fluoride, the ADA CDT was informed in 1947 that the subject was discussed in
“great deal in the (ADA) central office” and it had been decided to publish an editorial in
JADA that topical fluoride, when “properly applied by the dentist”, was safe and effec-
tive. The ADA CDT was put in front of a fait accompli [54]. The ADA CDT decided to flip-
flop on the safety of topical fluoride to fall in line with ADA governing bodies [29,55-57].
One involved ADA CDT member reported how this sequence of decision making was
“bad policy”, how it might be perceived that their hand was forced on fluoride because if
the ADA CDT were to take “a contrary stand (to ADA governing bodies) there will be an
embarrassing conflict” [58].

The ADA General Secretary described the relationship between the ADA CDT and
prior holders of his office on the day of the fluoride flip-flop as “somewhat long and
stormy” [59]. His assessment confirms historical analyses of this relationship [10,60].

Key point: Members of ADA governing bodies, and not the ADA CDT, made the key
20th century decisions to initiate the reversals on both vitamin D and professionally ap-
plied topical fluorides.

1.3. Globalizing an Inexplicable Opinion

JADA “has the largest paid circulation and the widest paid distribution, of any dental
publication in the world. -the journal builds dentistry” [61].

1.3.1. ADA Exerting Influence on Standards of Dental Care

ADA CDT shaped education, clinical practice, and research, often on a global scale.
The ADA CDT’s work was described as recognized by the Food and Drug Administration
and the Federal Trade Commission. The ADA CDT was reported as cooperating with the
AMA [62]. Copies of Accepted Dental Remedies were shipped to leaders in the US Public
Health Service and the US military [63]. Accepted Dental Remedies—an ADA publica-
tion—was described in 1935 as required or recommended reading at almost every US den-
tal school [64] and would become translated into Portuguese and Spanish [64]. The ADA
CDT’s work was described as being commended in almost every quarter of the globe [64].
The ADA CDT’s work was published in JADA which in 1940 was sold in 82 countries [61].
The ADA CDT’s work delineated standards of dental care. Practicing dentists who went
against “the authority and prestige” of the ADA CDT were warned in journal articles and
advertisements about the risk of malpractice lawsuits [62,65].

This stature of the ADA CDT impacted conventional wisdom —dental students after
1946 read in Accepted Dental Remedies that vitamin D was “not an important factor”;
clinicians subsequently put themselves at risk of malpractice when prescribing vitamin D
for dental caries prophylaxis.

ADA governing bodies can shape conventional wisdom through other direct lines of
authority. The Board of Trustees for instance appointed a new JADA editor in 1947 who
had been a director of the ADA Bureau of Public Relations since 1933, a branch within the
ADA which promoted oral hygiene. Under his editorship, an editorial on new weapons
for dental caries prevention referred to the Michigan Workshop [66] and listed tooth
brushing as a practical measure against dental caries, the intervention for which the Work-
shop concluded there was “little scientific evidence” [43]. This editorial on the Michigan
Workshop did not mention vitamin D, the intervention for which the Workshop con-
cluded there was evidence [66] No articles with the words “vitamin D” in the title could
be identified during his 15-year tenure as JADA editor.

1.3.2. ADA Exerting Influence on the Dental Research Agenda

The ADA sponsored the bill to create the National Institute of Dental Research
(NIDR)—an institute which a US senator described as aiming to prevent teeth from being



Nutrients 2021, 13, 4361

9 of 16

filled. This institute would become credited with motivating 17 countries to fluoridate
their water, for training hundreds of foreign dental scientists, and for funding research in
7 foreign countries. The New York Times described the first two NIDR directors as fluo-
ride pioneers (there were 4 such recognized fluoride pioneers) [67,68]. These NIDR direc-
tors’ were ADA members and had a long prior history of research on fluorides and micro-
organisms [69]. The term fluoride appears extensively in the index of a book on the 20th
century history of NIDR; the term vitamin D is not in this index. Vitamin D is briefly men-
tioned in this historical reference work in defense of the first NIDR director’s view that
dental research was “somewhat chaotic” and how “even the nutritionists disagreed
amongst themselves” [70].

This NIDR fluoride research agenda was first put in view at US Senate Hearings on
the ADA bill in 1945 when the ADA CDT’s official position still was that fluoride had
“unestablished value and known potential deleterious effects”. The ADA star-witness in
the US Senate was the US Surgeon General who testified that topical fluorides appeared
“very promising” and that there was a suggestion that water fluoridation would reduce
the amount of dental caries by one-half [71]. The Surgeon General furthermore testified
“that we have no specific method of prevention of dental caries” [71]. With this statement,
the US Surgeon General may have ignored the emerging views of at least 2 independent
scientific councils. The AMA and the National Academy of Science both were on their
way to officially endorse vitamin D dental caries prophylaxis [72,73]. The ADA CDT was
likely also still endorsing vitamin D dental caries prophylaxis when the Surgeon General
was preparing documents which were going to be to be inserted into the record of the US
Senate Hearings [74]. The ADA CDT officially reversed its position on vitamin D just 5
months before the US Senate Hearings.

Other ADA witnesses testifying in front of the US Senate included the ADA director
of Public Relations, the ADA director of the Committee on Dental Economics, the ADA
chair of the Council on Dental Health, the ADA chair on the Committee of Legislation, a
member of the ADA War Service Committee, the ADA president-elect, and the JADA ed-
itor. No members of the ADA CDT —the council responsible for ADA scientific affairs -
testified at the hearings focused on creating a science institute.

1.3.3. ADA Exerting Influence on Global Dental Public Health Policies

ADA governing bodies played a significant role in creating the dental branch at the
WHO, an organization which shaped global dental public health messages. The WHO's
monthly magazine was published in French, Spanish, Portuguese, and English and illus-
trates how our current global conventional wisdom was shaped. In 1966, this WHO mag-
azine educated laypeople on dental issues and described how water fluoridation in each
case “yielded the same spectacular results”, how “the importance of oral hygiene cannot
be underestimated”, how “dental surveys have shown again and again that ...there is no
direct correlation between specific nutritional deficiencies and caries.” [75]. The authors
of this WHO magazine described dental caries as an infection, and rats as sometimes ap-
pearing “to enjoy” having anti-caries substances applied to their teeth [75]. The JADA
editor noted that ‘through its wide distribution the message on the importance of oral
health will be read throughout the world.” [76]

The creation of a WHO message which ignored a preponderance of evidence on vit-
amin D started in 1946 (i.e., right after the ADA CDT’s reversal on vitamin D) [77]. An
editorial in JADA written when Hillenbrand was editor reported how the ADA had to
bring ‘the necessary facts to the attention of proper authorities of the World Health Or-
ganization’ [77]. An ADA resolution was passed in 1946 to have dental representatives
“appointed as dental advisers to the delegates of the World Health Assembly from the
various nations”. This ADA resolution was sent to a large number of leading groups and
people including the President of the United States [78].

Hillenbrand, part of the ADA governing structure, was the first dentist to serve as an
adviser to the United States delegation to World Health Organization [79]. He had “on his
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own responsibility” in 1947 decided to endorse topical fluorides by dentists when the of-
ficial ADA CDT position was still to reject such an endorsement in part because “the full
extent of their possible harmful effects are not known” [55].

Knutson, a lifelong ADA member and fluoride pioneer, followed up in the creation
of a dental branch at the WHO. He advocated fluoride [80] and belittled nutrition by quot-
ing Pliny (23/24 to 79 BCE): “If one wishes to be free of toothache, one should eat a whole
mouse twice a month” [25]. Knutson was present as a dental officer of the US Public
Health Service at the Senate Hearings on the creation of NIDR in 1945. In 1954-1955 he
chaired an international group to establish and organize a permanent WHO dental health
program. During these two years he spent over 6 months in Geneva [81,82]. In 1956, he
became a member of the ADA governing body (elected as the 3rd ADA vice-president).
In 1958, he co-authored the technical report of the WHO [83] on water fluoridation which
described vitamins as disappointing in dental caries prevention. Ericsson and Hodge
were two co-authors on this WHO report. The first co-author, Ericsson, had been a re-
search fellow with Knutson at the US Public Health Service in 1952 [84]. The second co-
author, Hodge, was the ADA go-to-scientist on fluoride issues who submitted a letter to
the US Senate Hearings in support of creating NIDR and who received an honorary ADA
membership [85]. The technical report was described in JADA as “the WHO ... approving
water fluoridation” [86].

1.3.4. ADA Exerting Influence on Global Professional Standards

The ADA played a role in the re-start of the FDI where by 1963 FDI fluoridation ad-
vocates reported how fluoridation plants were in operation or “will start in the near future
in 41 countries.” [87] The FDI's agenda may also have been influenced by the ADA polit-
ical leadership. The ADA International Relations Committee reported in 1943 how the
ADA “has a responsibility in seeing that American dental information is widely dissemi-
nated to other countries” [88] and in 1946 this committee helped with renewing scientific
and fraternal ties with Europe and the rebirth of the FDI [89]. Knutson, the fluoride pio-
neer, was in 1956 active at the FDI as the vice-president of the Commission on Public Den-
tal Health Services and chairman of the FDI Committee on Statistics [82]. Another fluoride
pioneer and NIDR director, Arnold, was Vice President of the Scientific Committee at the
FDI from 1954 until 1961 [67,90]. Ericsson, an author of the WHO report on fluoride and
past colleague of Knutson was an FDI member from 1958-1966 [84].

Key point: ADA governing bodies had several channels of influence to put fluoride
experts on authoritative writing panels who globalized the now conventional wisdom of
ignoring and dismissing the evidence on the role of nutritional deficiencies in dental dis-
ease etiology.

1.4. A preponderance of Clinical Trial Evidence Becomes Heresy

A patient with a vitamin deficiency “should be referred to the physician who ...does
have the training and the facilities for a general physical examination of the patient which
the dentist can’t claim to be trained for or have the equipment to do it.”

Milan Logan, a biochemist, and lead vitamin expert of the ADA CDT reflecting on
his unpopular opinion that the treatment of nutritional deficiencies fell into the medical
scope of practice. An ADA Trustee (and incoming ADA President) insulted him in this
discussion. It was the last meeting Logan attended. He resigned shortly thereafter [91].

Unlike the ADA, the AMA did not announce that vitamin D was ineffective for dental
caries prevention. Instead, in 1958 the endorsement of vitamin D dental caries prophylaxis
disappeared from the AMA New and Nonofficial Drugs, a yearly publication [92]. The
evidence had not changed; what changed was that dentistry was separating from medi-
cine [93]. The dental profession largely won a scope-of-practice conflict with the medical
profession; physicians largely stopped learning about dental diseases in medical school,
the medical profession stopped endorsing toothbrush advertisements in their medical
journals. Research into the medical management of dental diseases, including the role of



Nutrients 2021, 13, 4361

11 of 16

nutritional deficiencies in dental disease prevention, became abandoned by the medical
profession because of this separation.

The ADA reversal on vitamin D dental caries prophylaxis may have been the most
challenging step in terms of dentistry separating from medicine—vitamin D was the
crown jewel of the medical management of dental diseases, studied for over 25 years, and
the only medical management approach of dental caries which was endorsed by the den-
tal profession. The ADA reversal on vitamin D, as was shown here, was controversial but
nonetheless became the conventional wisdom. Dismissing the role of other nutritional de-
ficiencies in the etiology of dental diseases was less challenging.

A vitamin C deficiency offers an informative example of how another nutritional de-
ficiency with dental symptoms became ignored. The AMA Council on Foods and Nutri-
tion listed gingival bleeding as a potential sign of a subacute vitamin C deficiency in 1946
[94]. The National Academy of Medicine described an increased gingival bleeding ten-
dency as one of the most sensitive markers for a vitamin C deficiency in 2000 [95]. Clinical
trials focusing on bleeding tendency confirmed these conclusions [96]. Nevertheless, the
conventional wisdom is to largely ignore a vitamin C deficiency in the etiology of gingival
bleeding. Instead, a non-controlled small case-series on experimental gingivitis, a study
cited in dental journals over 2100 times, became the bedrock citation to justify treating
gingival bleeding with oral hygiene, an approach which assuredly fails at correcting a
vitamin C deficiency [97-99].

Research into the role of other nutritional deficiencies, which was often conducted
by physicians, such as calcium, phosphate, vitamin B6, and vitamin K became abandoned
in a similar fashion [3,100,101].

The National Academy of Sciences concluded in 1989 that the “paucity of more recent
evidence” suggested that vitamin D did not play a major role in dental caries prevention
[5]. The “paucity of more recent evidence” may have occurred because research questions
and funding had become re-framed to questions which fell into the dental scope of prac-
tice, not the medical scope of practice. As reported by Brownell and Warner, “A great deal
of influence rests in the hands of parties who control the framing of a health issue.” [102].
The dental profession going forward largely framed research questions in such a way as
to exclude the medical management of dental diseases.

Key point: The medical and dental profession separated leading to an abandonment
of the medical management of dental diseases.

2. Discussion

ADA interviewer: “...the ADA shall represent both the interests of its members and
the public that its members serve. Is this truly possible?” [103]

Harold Hillenbrand, ADA Chief Executive officer (1947-1970): “yes, it is possible to
combine the two goals as stated...”

This historical analysis indicates that the American Dental Association endorsed vit-
amin D dental caries prophylaxis for 15 years, and then reversed in a controversial fash-
ion—4 authoritative writing panels disagreed with the ADA CDT. Other professional so-
cieties have found themselves similarly at the center of controversial reversals. The Amer-
ican Heart Association first reported that dietary fats were not associated with coronary
heart disease; and then, reversed itself to the opposite position in 1961 [104]. The American
Diabetes Association reported that diabetics should avoid simple sugars; and then, re-
versed itself to the opposite position in 1994 [105]. World-leading professional societies
can then create an anchoring bias and generations of health professionals can become ed-
ucated and trained as if these controversial reversals are supported by unequivocal evi-
dence.

Reversals offer a unique opportunity to scrutinize what motivates professional or-
ganizations to flip-flop on the scientific data which they had previously accepted. This
historical analysis focused on the ADA reversal on vitamin D as a dental caries prophy-
lactic. The ADA internal documents showed that the reversal announcement found its
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origins within the context of conflicts on advertising policies. The American Heart Asso-
ciation and the American Diabetes Association justified their reversal with what has now
become described as fragile evidence [106-108]. Possibly, hidden conflicts similarly moti-
vated these latter 2 professional organizations to make pivotal decisions on fragile science.

These professional organizations of clinical specialists can translate opinion or fragile
evidence into bold public health policies [109] by presenting its views on the “necessary
facts” to other organizations. A 190-word opinion statement by the ADA with no scientific
references is the basis for our current conventional wisdom on treating nutritional defi-
ciencies with fluoride. A 7500+ word analysis by the National Academy of Sciences with
over 45 scientific references, and with opposite conclusions of the ADA, became almost
regarded as heresy. Current conventional wisdom could have been different if the Na-
tional Academy of Sciences was provided with the political power to present its “neces-
sary facts” to the dental profession, to the NIDR, to the WHO, and to the FDI. Even in
1952, the writing panel for the National Academy of Sciences still expressed some skepti-
cism on water fluoridation reporting that it remained to be proven that “fluoride added
to a soft water had the same action as natural fluoride-containing water” [3].

The power of professional organizations of clinical specialists to shape conventional
wisdoms despite a slew of red flags is remarkable. It did not matter in this case that the
specialists created a conventional wisdom which was opposite of a preponderance of ev-
idence. It did not matter that the professional organization had a self-evident conflict of
interest; topical fluoride applications in dental offices were revenue-generating proce-
dures, vitamin D prescriptions were not. It did not matter that the National Academy of
Sciences and the AMA came to opposite conclusions of a specialist professional organiza-
tion. None of these red flags mattered —clinical specialists were considered trustworthy
even when controlled trial evidence suggested that their expert opinions could be causing
harm. That the WHO and other organizations ignored these red flags and blindly adopted
the opinion of conflicted specialists is remarkable.

The main strength of this report was to provide an evidence-based assessment of the
decision process making of a scientific council within the context of the rules they were
operating under. This report was thus not an anachronistic interpretation of scientific
events. This report has several weaknesses. The history was analyzed from the perspec-
tive of the ADA —it ignored analyzing the process from the AMA perspective. The AMA
also did not cite evidence why they started endorsing a vitamin D dental caries prophy-
laxis claim just when the ADA announced they would stop endorsing such a claim [3]. An
examination of the conflict from the perspective of the AMA side would show that both
organizations were driven by one and the same conflict on advertising policies, and fur-
ther research needs to be determine whether the AMA was equally compromised on ad-
hering to their scientific rules (on therapeutic claims for toothbrushes) in this inter-profes-
sional conflict. One ADA CDT member made up his opinion on this question in the mid-
dle of the conflict: “Obviously, (the JAMA editor) has little but financial interest in dental
advertising in the ].A.M.A” [110]. Independent of conflicts on advertising policies, an ex-
amination of the conflict from the perspective of the AMA shows one powerful figure in
opposition to the ADA CDT-Jeans, a pediatrician, a vitamin D researcher, and a prominent
AMA figure. Two, possibly three, of the writing panels coming out in opposition to the
ADA may have been influenced by Jeans and may thus not have reflected independent
scientific interpretations of the evidence.

Other weaknesses of this report include that within-ADA conflicts were ignored; the
aim was to focus on the origins of our current conventional wisdom—the dominant view.
It needs to be re-emphasized that the actual views of individual members of the ADA
CDT on the reversal remained undiscussed here and will be reviewed separately. Neither
does this report imply that the non-dominant view necessarily became heresy in all quar-
ters after the ADA reversal. The NIDR for instance did fund a study on vitamin B6 (pyri-
doxine) and dental caries [100]. Other weaknesses include the lack of analysis on how
other ADA bureaus, councils, and committees shaped policies, and how oral hygiene and
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pharmaceutical industries influenced both conventional wisdom and professional organ-
izations such as the ADA or the AMA.

In summary, this historical analysis further substantiates the recommendation by the
National Academy of Medicine that clinical specialists are not trustworthy when it comes
to writing clinical guidelines [111]. In the end, some members of the ADA scientific coun-
cil bear responsibility for authorizing a reversal on vitamin D dental caries prophylaxis
within the context of a conflict on advertising policies. This historical analysis also shows
that scientific councils are but a small cog in professional organization, a cog which can
be coaxed and replaced by governing bodies. Public health may well depend on looking
at professional societies no different than the way we look at the pharmaceutical industry
—conflicted organizations with a power to shape conventional wisdom based on fragile
evidence. This historical analysis adds to the evidence that professional societies should
serve their members and be kept at arm’s length from research agendas, disease defini-
tions, clinical practice guidelines, and public health policies.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.

Acknowledgments: I would like to thank Andrea Matlak from ADA Library & Archives for her
vast knowledge on dental historical source materials and her tireless efforts towards assistance. I
would like to thank Stine Slot Grumsen for her historical research into the conflicts between sci-
ence and business at the American Dental Association. Finally, I would like to thank Cristin
Kearns for her contribution on data collection on earlier work related to vitamin D.

Conflicts of Interest: The authors declare no conflicts of interest.

References and Notes

1.

10.

11.

12.
13.

14.
15.
16.
17.

Hujoel, P.P.; Hujoel, M.L.A; Kotsakis, G. Personal oral hygiene and dental caries: A systematic review of randomised controlled
trials. Gerodontology 2018, 35, 282-289, https://doi.org/10.1111/ger.12331.

Hujoel, P.P. Vitamin D and dental caries in controlled clinical trials: Systematic review and meta-analysis. Nutr. Rev. 2012, 71,
88-97, https://doi.org/10.1111/j.1753-4887.2012.00544.x.

National Research Council (U.S.). Committee on Dental Health; Toverud, G.; National Academy of Sciences (U.S.). A Survey of
the Literature of Dental Caries; National Academy of Sciences, National Research Council: Washington, DC, USA, 1952; 567p.
World Health Organ. Prevention methods and programmes for oral diseases. Report of a WHO Expert Committee. Tech. Rep.
Ser. 1984, 713, 1-46.

National Research Council (U.S.); Committee on Diet and Health. Diet and Health: IMPLICATIONS for Reducing Chronic Disease
Risk; National Academy Press: Washington, DC, USA, 1989; 749p.

World Health Organization. Oral Health. 2020. Available online: https://www.who.int/news-room/fact-sheets/detail/oral-
health (accessed on 28 August 2021).

Zhang, Y.; Fang, F.; Tang, J; Jia, L.; Feng, Y.; Xu, P.; Faramand, A. Association between vitamin D supplementation and mor-
tality: Systematic review and meta-analysis. BM] 2019, 366, 14673, https://doi.org/10.1136/bmj.14673.

Emerging Risk Factors Collaboration, E.-C.V.D.V.D.S.C. Estimating dose-response relationships for vitamin D with coronary
heart disease, stroke, and all-cause mortality: observational and Mendelian randomisation analyses. Lancet Diabetes Endocrinol.
2021, doi:10.1016/S2213-8587(21)00263-1.

Council on Dental Therapeutics; American Dental Association. Minutes of Proceedings. Chicago, Illinois 3—4 January 1930; pp.
28-29.

Grumsen, S.S. Zeal of acceptance: Balancing image and business in early twentieth-century American dentistry. Med. Stud. 2012,
3, 197-214, https://doi.org/10.1007/s12376-012-0075-y.

Gordon, S.M. Official rules of the council on dental therapeutics. |. Am. Dent. Assoc. 1930, 17, 732-735,
https://doi.org/10.14219/jada.archive.1930.0092.

Anonymous. What is behind the seal of acceptance? . Am. Dent. Assoc. 1944, 31, A-32.

Gordon, SM. The annual report of the Council on Dental Therapeutics. |. Am. Dent. Assoc. 1932, 19, 2027-2032,
https://doi.org/10.14219/jada.archive.1932.0245.

Council on Dental Therapeutics. Cod liver oil. ]. Am. Dent. Assoc. 1930, 17, 1941-1943.

Gordon, S.M. Accepted by the Council on Dental Therapeutics. ]. Am. Dent. Assoc. 1930, 17, 1752.

Bing, F.C. Diet and teeth. ]. Am. Dent. Assoc. 1932, 1843-1850.

Mellanby, M.; Pattison, C.L. Some factors of diet influencing the spread of caries in children. Br. Dent. ]. 1926, 47, 1045-1057.



Nutrients 2021, 13, 4361 14 of 16

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.

44.

45.

46.

47.

48.

49.

50.
51.

52.
53.

Mellanby, M.; Pattison, C.L. The action of vitamin D in preventing the spread and promoting the arrest of caries in children.
BM] 1928, 2, 1079-1082, https://doi.org/10.1136/bm;.2.3545.1079.

McKeag, R.H. Report on a practical test of the effects of “Ostelin” and parathyroid on the teeth of children. Br. Dent. |. 1930, 51,
281-286.

Medical Research Council - Committee on dental disease. The Influence of Diet on Caries in Children’s Teeth (Final Report); HM.
Stationery Off: London, UK, 1936.

American Dental Association. Council on Dental Therapeutics. Bulletin of the Council on Dental Therapeutics, 1944; pp. 146—
151, 197-198, 244245, 284, 290, 346, 353, 451, 455-456, 464, 467468, 519, 522.

Roosevelt, F.D. The seven hundred and seventy-fourth press conference (excerpts)—October 10, 1941. In Public Papers and Ad-
dresses of Franklin Delano Roosevelt; University of Michigan Library: Ann Arbor, MI, USA, 1941; p. 415.

Hershey, L. Upon the health of its people rests the strength of a Nation. In Selective Service November 1, 1941; U.S. Congress:
Washington, DC, USA, 1941, pp. 1-2.

Lufkin, A. The measure of patriotism. J. Publ. South. Calif. State Dent. Assoc. 1941, VIII, 7-8.

Knutson, J.W.; Klein, H.; Palmer, C.E. Dental needs of grade school children of Hagerstown, MD. . Am. Dent. Assoc. 1940, 27,
579-588, https://doi.org/10.14219/jada.archive.1940.0124.

Klein, H. Dental needs versus dental manpower. |. Am. Dent. Assoc. 1944, 31, 263-266.

Dental Research and Dental Care (Hearing Id: HRG-1945-EDS-0005). Education and Labor; Senate Subcommittee on Health.
Committee on Education and Labor, 1945; p. 148.

Hujoel, P.P. Historical perspectives on advertising and the meme that personal oral hygiene prevents dental caries. Gerodontol-
ogy 2018, 36, 3644, https://doi.org/10.1111/ger.12374.

Council on Dental Therapeutics. Report of the fifteenth annual meeting of the council on dental therapeutics. J. Am. Dent. Assoc.
1944, 31, 690-692.

Follis, R.H.; Jackson, D.; Eliot, M.M.; Park, E.A. Prevalence of rickets in children between two and fourteen years of age. Arch.
Pediatr. Adolesc. Med. 1943, 66, 1-11, https://doi.org/10.1001/archpedi.1943.02010190008001.

Jeans, P.C,; Stearns, G. The human requirement of vitamin D. JAMA 1938, 111, 703-711.

Bing, F.C. Vitamin D milk containing 600 U.S.P. units of vitamin D to the quart is not eligible for list of accepted foods. JAMA
1941, 116, 413.

American Dental Association. Council on Dental Therapeutics. Bull. Counc. Dent. Ther. 1944, 512,522

Anonymous. Calcium Shortage Predicted. Tooth Health requires vitamin D ]. Am. Dent. Assoc. 1943, 30, A42.

Anonymous. When sunshine decreases, dental caries increase Vitamin D milk will help protect your patient’s teeth in the “Sun-
Poor” months. . Am. Dent. Assoc. 1943, 30, A38.

Council on Dental Therapeutics. Accepted Dental Remedies: Drugs Used in Dental Practice, including a List of Brands Accepted by the
Council on Dental Therapeutics of the American Dental Association; American Dental Association: Chicago, IL, USA, 1941.

Council on Pharmacy and Chemistry (American Medical Association). New and nonofficial remedies, 1936; p. 445.

Wallace, D.A. The Current Status of Vitamin D. J. Am. Dent. Assoc. 1945, 32, 224.

Council on Dental Therapeutics. Accepted dental remedies; drugs used in dental practice, including a list of brands accepted
by the Council on Dental Therapeutics of the American Dental Association. 1946.

American Dental Association. Council on dental therapeutics. Bulletin of the Council on Dental Therapeutics, 1945; p. 106.
Council on Pharmacy and Chemistry (AMA). New and Non-Official Remedies; American Medical Association: Chicago, IL, USA,
1946; p. 610.

Gruebbel, A.O. The workshop technic as a method of study in dentistry. J. Am. Dent. Assoc. 1948, 36, 1-2.

Anonymous. The Michigan workshop on the evaluation of dental caries control technics. J. Am. Dent. Assoc. 1948, 36, 3-22,
doi:10.14219/jada.archive.1948.0004.

Council on Dental Therapeutics. Accepted dental remedies; drugs used in dental practice, including a list of brands accepted
by the Council on Dental Therapeutics of the American Dental Association. 1944.

Anonymous. Avitaminosis A, avitaminosis D, defective enamel and dentine, poor dental calcification. ]. Am. Dent. Assoc. 1943,
30, A-47.

McBeath, E.; Verlin, W. Further studies on the role of vitamin D in the nutritional control of dental caries in children. J. Am.
Dent. Assoc. 1942, 29, 1393-1397, https://doi.org/10.14219/jada.archive.1942.0202.

Boyd, J.D. Prevention of dental caries in late childhood and adolescence. ]. Am. Dent. Assoc. 1943, 30, 670-680,
https://doi.org/10.14219/jada.archive.1943.0137.

Brodsky, R.H.; Schick, B.; Vollmer, H. Prevention of dental caries by massive doses of vitamin D. Arch. Pediatr. Adolesc. Med.
1941, 62, 1183-1187, https://doi.org/10.1001/archpedi.1941.02000180057004.

Hollander, F. Coordinated report of the Columbia University dental caries research group. J. Dent. Res. 1934, 14, 303-313,
https://doi.org/10.1177/00220345340140040701.

Council on Dental Therapeutics (American Dental Association). Bulletin of the Council on Dental Therapeutics, 1944; p.147
McCluggage, R.W. A History of the American Dental Association: A Century of Health Service; American Dental Association: Chi-
cago, IL, USA, 1959; p. 520.

Anonymous. Children's teeth need vitamin D after infancy, too. J. Am. Med Assoc. 1944, 124, 48.

American Dental Association. Council on Dental Therapeutics. Bulletin of the Council on Dental Therapeutics, 1945; p. 290.



Nutrients 2021, 13, 4361 15 of 16

54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

72.

73.

74.

75.

76.

77.
78.

79.
80.

81.
82.
83.

84.
85.
86.
87.

88.

89.

Editorial. The Role of Fluorine in Dental Caries: II. Topical Application of Fluorides. ]. Am. Dent. Assoc. 1947, 346, 411-412.
Council on Dental Therapeutics. Report of the Seventeenth Annual Meeting. J. Am. Dent. Assoc 1946, 33, 1045-1046.

Council on Dental Therapeutics. Report of the sixteenth annual meeting. J. Am. Dent. Assoc. 1945, 32, 901-904.

Council on Dental Therapeutics. Council on Dental Therapeutics Reports on Topical Application of Fluorides. J. Am. Dent. Assoc.
1947, 34, 700.

American Dental Association. Council on Dental Therapeutics. Minutes of the Eightteenth meeting of the Council on Dental
Therapeutics 5-6 April 1946. 1947; pp. 20-21.

American Dental Association. Council on Dental Therapeutics. Minutes of the Eightteenth meeting of the Council on Dental
Therapeutics 5-6 April 1946. 1947; p. 4.

Grumsen, S.S. Casting for Good Will: Profession, Trade and Identity in American Dentistry, c. 1910-1950. Ph.D. Thesis, Faculty
of Arts, Aarhus University, Aarhus, Denmark, 2012.

Anonymous. A foreign subscriber sums up the journal. . Am. Dent. Assoc. 1940, 27, A-60

Wallace, D.A. Contributions to higher professional standards—The Council on Dental Therapeutics. J. Am. Dent. Assoc. 1944,
31, 741-744.

Council on Dental Therapeutics. Bulletin of the Council on Dental Therapeutics. 1944; pp. 371-372.

Anonymous. Annual Report of the Council on Dental Therapeutics, 1934-1935. |. Am. Dent. Assoc. 1935, 22, 2135-2139.
Council on Dental Therapeutics (American Dental Association). Bulletin of the Council on Dental Therapeutics. 1944; p. 455.
Morrey, L.W. Dentistry forges new weapons in war on dental caries. . Am. Dent. Assoc. 1949, 39, 340-341.

Arnold, F. U.S. dental head: Ex-officer of Public Health Service. The New York Times, 4 December 1967, p. 47.

Dean, H.T. Dental scientist: Early investigator of effect of flouridated water dies. The New York Times, 15 May 1962, p. 39.
Dean, H.T.; Arnold, F.A. Dental research and the National Institute of Health: I. Intramural research. |. Am. Dent. Assoc. 1949,
38, 15-19, https://doi.org/10.14219/jada.archive.1949.0019.

Harris, R.R.; National Institute of Dental Research (U.S.). Dental Science in a New Age: A History of the National Institute of Dental
Research; Montrose Press: Montrose, CO, USA, 1989; 476 p.

Dental Research and Dental Care (Hearing Id: HRG-1945-EDS-0005). Education and Labor; Senate Subcommittee on Health.
Committee on Education and Labor. 1945; p. 12.

Note. The AMA Council on Foods and Nutrition had in June 1945 not yet publicly announced their endorsement of vitamin D
dental caries prophylaxis. The Secretary of the ADA CDT was informed of the AMA’s decision on this matter in 1944. The AMA
endorsement of vitamin D dental caries prophylaxis was public information as it could be seen by their Seal in AMA advertising.
2021.

Note. The latter endorsement remains unverified with primary documents, but according to the ADA CDT transcripts, the
National Academy of Sciences had made a printed statement on endorsing vitamin D dental caries prophylaxis which had been
broadcasted by a pharmaceutical company. 2021.

Note. On February 1st, 1945, the ADA CDT authorized the announcement that vitamin D did not prevent dental caries. (45)
Five months later, on June 23rd, 1945 the US Senate Hearings started for the ADA-sponsored bill to create the NIDR. 2021.
World Health Organization. The mouth, treshold of health and disease. World Health— The Magazine of the World Health Organi-
zation, November, 1966, pp. 1-47.

World Health Organization. The mouth threshold of health and disease: World Health Organization publication features den-
tistry. . Am. Dent. Assoc. 1967, 74, 702-707.

Anonymous. Dental representation in the World Health Organization. J. Am. Dent. Assoc. 1946, 33, 1300-1301.

American Dental Association. Resolution 4 passed by house of delegates. In ADA Annual Meeting Transactions; American Dental
Association: Chicago, IL, USA, 1946; pp. 298-299, 330-331

Hillenbrand, H. 79, Dies; A World Figure in Dentistry. New York Times, 3 June 1986; p. D26.

Knutson, ] W.; Armstrong, W.D. Post-war implications of fluorine and dental health—The use of topically applied fluorine. Am.
J. Public Health 1944, 34, 239-243.

Anonymous. A program of dental health for the World Health Organization. . Am. Dent. Assoc. 1954, 49, 717-719.
Anonymous. Dr. Knutson is APHA president. Am. |. Public Health 1956, 46, 1605-1606.

World Health Organization. Technical Report Series No. 146 Expert Committee on Water Fluoridation; World Health Organization:
Geneva, Switzerland, 1958.

Wikipedia. Yngve Ericcson. Available online: https://sv.wikipedia.org/wiki/Yngve_Ericsson (accessed on 8 November 2021).
Hodge, H.C. Is fluorine a therapeutic agent for dental caries? |. Am. Dent. Assoc. 1942, 29, 2057-2096.

Morrey, L.M. World Health Organization observes its first decade of service. J. Am. Dent. Assoc. 1958, 57, 81-84.

Sellers, C. The artificial nature of fluoridated water: Between nations, knowledge, and material flows. Osiris 2004, 19, 182-200,
https://doi.org/10.1086/649401.

Robinson, J.B.; Thompson, J.; Mead, S.V.; Wallace, D.A.; Weakley, A.; Richmond, F.A.; Lynch, D.F. President’s Annual Ad-
dress—Committee on Legislation—Bureau of Public Relations—Council on Dental Therapeutics—Insurance Committee—
Membership Page—International Relations Committee—Chicago Dental Society Midwinter Meeting. |. Am. Dent. Assoc. 1943,
30, 1931-1962, https://doi.org/10.14219/jada.archive.1943.0384.

Ortion, ].W. Report on mission to Western Europe to renew professional relations with dentists of war-ridden countries. J. Am.
Dent. Assoc. 1946, 33, 768-781.



Nutrients 2021, 13, 4361 16 of 16

90.

91.

92.
93.

94.
95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.
111.

Francis, A.A., Jr. Oral History 1964 A. Available online: https://history.nih.gov/display/history/Arnold%2C+Fran-
cis+A.%2C+Jr.+1964+A (accessed on 8 November 2021).

American Dental Association. Council on Dental Therapeutics. Minutes of the Seventeenth meeting of the Council on Dental
Therapeutics 5-6 April 1946; p. 71.

Anonymous. Council on Pharmacy and Chemistry. New and nonofficial remedies. JAMA 1957, 541.

Beck, J. Why dentistry is separate from medicine: The divide sometimes has devastating consequences. The Atlantic, 9 March
2017.

Wilson, J. Vitamin deficiencies: Stigmas, symptoms and therapy. J. Am. Med. Assoc. 1946, 131, 666—-667.

Institute of Medicine (U.S.). Panel on Dietary Antioxidants and Related Compounds. Dietary Reference Intakes for Vitamin C, Vitamin
E, Selenium, and Carotenoids; National Academies Press: Washington, DC, USA, 2000.

Hujoel, P.P.; Kato, T.; Hujoel, I.A.; Hujoel, M.L. Bleeding tendency and ascorbic acid requirements: Systematic review and meta-
analysis of clinical trials. Nutr. Rev. 2021, 79, 964-975, https://doi.org/10.1093/nutrit/nuaall5.

Loe, H. Theilade, E. Jensen, S.B. Experimental gingivitis in man. . Periodontol. 1965, 36, 177-187,
https://doi.org/10.1902/jop.1965.36.3.177.

Gale, C.R.; Martyn, C.N.; Winter, P.D.; Cooper, C. Vitamin C and risk of death from stroke and coronary heart disease in cohort
of elderly people. BM] 1995, 310, 1563-1566, https://doi.org/10.1136/bmj.310.6994.1563.

Yokoyama, T.; Date, C.; Kokubo, Y.; Yoshiike, N.; Matsumura, Y.; Tanaka, H. Serum vitamin C concentration was inversely
associated with subsequent 20-year incidence of stroke in a Japanese rural community. Stroke 2000, 31, 2287-2294,
https://doi.org/10.1161/01.str.31.10.2287.

Hillman, R.W.; Cabaud, P.G.; Schenone, R.A. The effects of pyridoxine supplements on the dental caries experience of pregnant
women. Am. J. Clin. Nutr. 1962, 10, 512-515, https://doi.org/10.1093/ajcn/10.6.512.

Strean, L.P.; Gilfillan, E.W.; Emerson, G.A. The importance of pyridoxine in the suppression of dental caries in school children
and hamsters. N. Y. State Dent. ]. 1956, 22, 325-327.

Brownell, K.D.; Warner, K.E. The perils of ignoring history: Big tobacco played dirty and millions died. How similar is big food?
Milbank Q. 2009, 87, 259-294, https://doi.org/10.1111/j.1468-0009.2009.00555.x.

Emphasis. A Look at the Issues, Ten Years Later: A Conversation with Dr. Harold Hillenbrand. J. Am. Dent. Assoc. 1980, 101,
602-608.

American Heart Association. Dietary fat and its relation to heart attacks and strokes. Report by the Central Committee for
Medical and Community Program of the American Heart Association. JAMA 1961, 175, 389-391.

Franz, M.].; Horton, E.S.; Bantle, J.P.; Beebe, C.A.; Brunzell, ].D.; Coulston, A.M.; Henry, R.R.; Hoogwerf, B.].; Stacpoole, P.W.
Nutrition principles for the management off diabetes and related complications. Diabetes Care 1994, 17, 490-518,
https://doi.org/10.2337/diacare.17.5.490.

Taubes, G. Good Calories, Bad Calories: Challenging the Conventional Wisdom on Diet, Weight Control, and Disease, 1st ed.; Knopf:
New York, NY, USA, 2007; 601 p.

Taubes, G. The science of obesity: What do we really know about what makes us fat? An essay by Gary Taubes. BM] 2013, 346,
£1050, https://doi.org/10.1136/bm;j.f1050.

Taubes, G.; Kearns, C.E. Big sugar’s sweet little lies. How the industry kept scientists from asking: Does sugar kill? Mother Jones,
November/December 2012.

Smith, R. Are some diets “mass murder”? BM] 2014, 349, g7654, https://doi.org/10.1136/bmj.g7654.

Council on Dental Therapeutics. Bulletin of the Council on Dental Therapeutics. J. Am. Dent. Assoc. 1944, 358.

Institute of Medicine (U.S.); Committee on Standards for Developing Trustworthy Clinical Practice Guidelines; Graham, R.
Clinical Practice Guidelines We Can Trust; National Academies Press: Washington, DC, USA, 2011; 266 p.



