
I

WHY DENTA L CA IES WITH MODERN CIVILIZATIONS? 
VI. PRACTICAL PROCEDURES FOR THE NUTRITIONAL CONTROL OF DENTAL CARIES 

WESTON A . PRICE, D.D.S ., M.S ., F.A .C.D. 

Cleveland, Ohio 

N TH E five p rec ed ing com m uni 
ca t ions repo rts have bee n g iven 
of fiel d st ud ies co nd uet ed in 

Sw itzerland and the O uter H e
brides w hich cons ist ed of an interpre
La t ion of cl inical and c he m ical da t a. 
I n th is communication data are g ive n 
on the practica l app l ica tion of th e in
fo rmation devel op ed in t hese in vesti 
ga t ions o f the pr oblem of th e control 
and p reven ti on of denta l caries and 
associated de gen erati ve p roc esses. 

It is imp o rt an t th at some of th e 
ge ne ra l ph ysical differen ces he ob
serve d in two grou ps, one reared on 
the k ind of nutr iti on use d by it s an 
cesto rs, an de th e ot he r reared on th e 
nutrition prov ide d by mod ern civ ili
za t ions which is a lmost uni ve rsall y 
a t te nde d by den t al caries and .o fte n 
in sev e re form. 

In Fig. 1 w ill be seen a group of 
g irls a nd boys wh o li ve in th e K yl e 
of Scal pay, I sle o f H arris in t he 
Outer H ebride s. Their nutriti on has 
consi st ed largely o f oa t products an d 
sea foo ds as pre viou sly ou tl ine d . T heir 
p hys iques are ex ce lle n t and th ey ha ve 
a ve ry high im munity to den tal ca r ies. 
T he symmetry of [h e arches is rela 
t ive ly 'pe rfect, t he no strils broad an d 
t he middle t hi rd o f th e fa ce is well 
de veloped in proport ion to th e re
m aind er of th e fac e. 1n this g ro u p 
onlv one too th in eac h one hundred 
te et h exam ined has eve r been a t tacked 
by den tal car ies. In the Jun e in
st a ll ment of t h is se ries I co mpared th e 
inc idence of too th decay in this g ro up 
with th ose of T a rbert ab ou t ten miles 
distance in w hich 32.4 teeth ou t of 
eve ry hundred ex a m ine d had bee n at
tack ed hy tooth decay. T arbert, it w ill 
be recalled , is a po rt wi th access to 
m od ern foods an d has a m od ern 
ba ke rv. 

I n 'compa ris on wi t h Fi g. l on e sees 
at once on st udy ing Fig. 2 tha t in a ll 
o f the cbil d ren in th is gro u p of four 
pho tog raphed on the I sland of B ard
sev off the n o rth we st coast of Wales , 
where t hey were l iv in g on mod e rn 
foo ds and we re suffe r ing a ce fin ite 
a nd se r ious la ck of devel opment o f 
the mi ddle t hi rd of th e fa ce, tooth 
decay w as ra mpan t-27.6 teeth out 
of every hundr ed t eeth exam ined 
a mo ng th e grow ing hoys and g i rl s 
had already been a t tacke d by ca r ies. 
Even childre n 3 yea rs of age were 
foun d with tooth decay. It will a t 
once he see n th at t hese chil d re n have 
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Fig. i -A group of children in the Outer Hebrides, reared On primitive foods. 
Note the splendid facial development. They have high immunity to dental caries. 

a lrea dy suffere d a han di cap that ca n
not be es t ima te d n or ca n it be e n t ire
ly overcome. Al l o f t he se ch ildren a rc 
[~ outh b rea th ers. T h is g rea tly in
c reases t he pr ed isposition of in fecti on 
of t he a ir passages and to dis ease in 
ge ne ra l. All of thes e older children 
have rampant too th deca y an d ac cord
in gl y focal infection wi t h it s resulting 
sufferi ng a nd injury. Irregularities 
o f t he teeth arc com mo n acco mpa n i
ments to th e ty pe of fa cial deformity 
present in tbis g ro u p; m astica t ion is 
a lso inte rfered w it h a nd acco rdin gl y 
d iges t ion is d ist urhed . They a re pa r t
ly doomed bef ore th ey ha ve go ne fa r 
on life 's jou rney since they cannot 
hope t o compete w ith th e ph ysica ll y 
fit. I have refe rred to the fa ct that 
this islan d was la rgel y r ep opulated 
less rh an a dec ade ago. 

In the technical text book to w hich 
th is se r ies is comp lemen ta ry I have 
d iscussed t he mec hanism s th at a re in 
vo lve d in this def ormity a n d tracd its 
cause d irectly to th e absence of ac t i
va to rs a nd m inerals in the foods. 

I r ca n readil y be an t ic ipa te d how 
these tw o se rio us di stu rb an ces of den 
t al car ies and facial def ormi ty ca n 
occu r in the sa m e perso ns as pa ra ll el 
sym ptoms o f a common g ro u p o f ca u
sa t ive fac tors, a ll o f w hic h are to be 
fo u nd in th e food inta ke . I t im pr esses 
one pro fo u ndly w ho has been tra ined 
to st udy faces criticall y to oo te the 
s t rik ing di fferen ces in th e phys iog
nomies of two g ro ups of th e sa me 
s tock se parated by only a few m iles in 
ph ysic al di stance bu t livin g on di ffer
ent nutriti on s. In one grou p were 
fo un d large num be rs of pe rson s w it h 
irregu la r t eeth and se rio us fac ia l de
formi t ies urgen tl y needi ng the ser
v ices of or t hodon tists . In th e o t her 
g ro up in pract ically no case was th e re 
need for t he o rt ho do ntis t's ser v ices 
among th ose re ceiv in g a n a de qua te 
nut rition of mi ne ral s an d v itami ns. 

If the data I ha ve presented a re 
correctly inter pret ed as in d ica t ing 
t ha t w h ite Hou r products a nd the 
foo ds that a re assoc ia te d co mmercially 
w ith t hem so d is t inc tly low e r the ef
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Fig , 2-These children of the Isle of Bardsey had modern foods and acfive caries.
 
All are mouth breathers. Note the lack of development of the middle third of the
 

face. 

fect of th e body factor s th at provide 
defense and immunity, it sho uld he 
possible to prod uce different effects in 
animals by simply modifying the nu
trition ill th e ge ne ra l w ay th at I ha ve 
out lined. In or der to st udy thi s pha se 
of the pr oblem I presen ted in my pa 
per before the American Dental As
socia tion meeting a t Buffalo, Septem
ber , 193 3, th e results o f placin g fif
teen pen s of rats on fifteen diets that 
are sim ila r in all respects except th e 
form and kind of cereal products used. 

; ,.	 Three of the se modification s of nu
triti on are show n in F ig. 3 in which 
will be seen a comp arison of the d is
tribution of th e minerals uf th e ce real 
part of th e rati on w he n diff erent 
fo rms of wheat were used ; assoc ia 
tions and compa r isons were made w ith 
the physical development of th e rats. 
The thr ee form s of g round whole 
when used w ere w hole wheat, white 
w hea t flour, and bran and middlin gs 
mixture. In th e first column it will 
be noted that the rat th a t has been 
feedin g on the enti re w hea t product 
in connec t ion w ith th e sto ck diet 
w hich was th e M ell an by' ra t ion as 

J M ellunhy , M av : D iet and t he Tee th . Br ite, J . 
Dent . Sc ience 6~: 70·81, 1921. 

modified by H oppert, W ebb er and 
C anniff" and w h ich con sisted of 
ce real 66 , whole-m ilk powde r 30, 
alfalfa meal 3 , sodium chlo r ide 1, is 
in excellent physical condi t ion and 
is mu ch larger than the othe r tw o. 
The one in the cente r receiving the 
whi te w hea t flou r as the ce real part 
of the rat ion has shaggy hair, is ex
tremely ner vous, un derdeveloped and 
em aciated . T he third rat recei ving 
the br an and middlings mi xture w hile 
mu ch better than the second lacks a 
g reat deal of bein g equ al in phys ica l 
efficiency to the fir st rat. While there 
was a decided difference in th e ph ysi
cal appearance th e d iffe rence in the 
ner vou s reaction w as even more st r ik
ing. The rats fed ent ire wheat we re 
ac t ive, had goo d dispositi on and co uld 
be han dled even rou ghly with im 
punity. The rats of the seco nd group 
w ere irri table and nervou s, even 
t rea ch erou s. They wo ul d jerk inv ol 
u ntar ily at a mere snapping of finger s 
in front of th e cage. The rats in the 
thi r e! g rn up were listless, undersized 
and evidently su bnorm al when com

2Hopp"r t. C . A .: Webber, P. A.. und Cu nn iff. 
T . L. : T h e Produ ct-o n of D ent a l Caries in R a ts 
Fed an Adeq ua te Diet, J . De nt . R esea r ch 12. 
Februar-y. 19 . 2. 
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pared with th e ra ts in th e first group. 
Since all factors in the nutriti ons 

w ere the same excep t the cere al fac 
to r it is imp ortant to note some of. th e 
princ ipal diff e ren ces in the ruiner al 
conte nt. T he phosp horus conte nt of 
the ra t ion of th e g ro up receiving en 
tire w heat was 0.97 as com pared with 
0.16 in the rats fed the w hi te flou r. 
The min eral content of the group re 
ce iving the bran and middlings mix
ture w hile hi gher than for the rats 
receiving ent ire w hea t did not pro 
du ce 50 goo d a ph ysical efficiency as 
the ent ire w hea t prod uct. 

In the ext ended text I ha ve pr e
pared I present th e ch emical analys is 
of the hlood of th ese va rio us g roups 
of ra ts in comp arison with one an
othe r an d note th ose cha racte ris t ics 
t ha t were m ost significan t in assoc ia
tion with the d iets used. ft is impor
tant to not e th at the acti vator othe r 
th an tha t in th e ce real was th e same 
for a ll th e an ima l groups and al so 
that th e calcium conte n t of the ce real 
d id not diff er g reat ly in these three 
g ro ups while th e pho sphorus marked
1)' d iffe red in the white flour g roup. 

If the data I ha ve pr esented in 
pre ceding resea rch rep orts and in th e 
communication s precedin g thi s in the 
D ENTAL DIGEST are co rrectly inter
preted, it sho uld be possihle to modify 
the seve r ity of dental ca r ies in any 
g ro up of human beings or ex pe r i
mental an ima ls. It should a lso be pos
sible to pr eve n t dental caries or eve n 
check it if already active hy th e addi
tion to th e nu trition of the affect ed 
gro up of th ose substa nces pr esent in 
the food of the immune grou p. I 
hav e interp reted these va ria tions to 
be related to a diff e ren ce in the 
quan t ity of fat-soluble ac t iva to rs in 
the nut rition and a d iffe rence in the 
quant ity of min erals, chiefly phos 
phor us, and also in t he chem ical form 
of th e minerals, pa r t icula rly phos 
ph orus. T his is not a new or recent 
procedure for me because it has been 
a prog ressive devel opment and in 
continued successful operation since 
1922, and und er st udy for five years 
p revious to th at da te w ith reg ard to 
its bein g related to rad iant energy and 
its p roducts. I hav e published man y 
reports in the meantime show ing 
pr ogress in the de velopment of this 
ph ase. 

At thi s time the pr actical appl ica
tion of thi s procedure by th c selec t ion 
of ra mp ant cases of dental ca r ies , 
amo ng chi ld re n in two mi ssion s of 
Cleveland will be discu ssed. I have " 
selected the se child ren on th e basis of 
th e ur gen cy of th eir need as indica ted 
by the ex te nt of dental ca ries and ev i
den ce of its acti vity . Three clinical 
g rou ps have now been run in Cleve
land , tw o in t he same place d uring 
tw o di ffer ent yea rs. T he re are tw o 
g rou ps in the Broadw ay lVI ission an d 
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DISTRIBUTION OF MINERALS IN RED CROSS WHEAT 
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Fig. 3- The nutrit ion al effects p rod uced by three diets diffe ring only in the wheal pro
duct factor of the ration . Note the mark ed difference in the chemical con tent of white 
Aour and whole wheat, particularly in the phosphorus. The middle rot On a flour diet 

had dental caries. 

one in th e West Side Communitv 
House. I n th e former place the s~
lect ed group received as specia l rei n
forcemen t one meal a d ay for six days 
a week for about fou r months of th e 
w in ter and spring, f rom Feb rua ry t o 
J un e, 1932. T he prese nt group in 
thi s inst it u tion rece ives sim ila rl y one 
reinforced meal a day for six days a 
week from November to June, 1933. 

The group at t he West Side Com
mu nity House received one rein
forced mea l a day fo r five da ys a 
wee k from March 30 to J uly 1, 1933. 
W herever possib le t he ch ild ren se
lected had cavi ties in w hich the de
calcification ex te nded to or nea r the 
pu lp as evidenced by t he roe ntge no
grams but t he teeth were know n to be 
st ill vital. P ul pless teeth were ex-
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t racted. Simila rly the teeth w ith seri 
ous pu lp invo lveme nts were extracted . 
As an experime ntal proced ure many 
tee th we re reta ined in w hic h the re 
w as l ittle possib ility that the pu lps 
co uld be preve n ted fr om progressive 
degenera tio n ult imately requiring the 
extract ion of t he teeth. 

A considerable n um ber of the tee th 
we re purposely lef t w ithou t restor a
t ions, part icula rly th ose in w hic h 
the re wa s no da nger of mec ha nical 
pressure causing pa in or injuring pulp 
t issue. I n my hu nd reds of cli nica l 
cases extending over the past decade , 
it has f req uently been n oted t ha t hy
persensit ive teeth ra pidl y lose thei r 
ab nor ma l sensit ivity and become nor
mall y comfortable . In ma ny cases in 
which th e decalcification had ap
pro ached th e pulp the odontoblast ic 
layer of t he pulp had been induced 
unde r the nutr itional prog ram to lay 
down a pro tec tive layer of new de n
tine at t he poi nt w here den ta l ca ries 
was a pproaching . T his, however, was 
done on t hree reinf orced meals a da y 
inas much as the inst ruct ions regard 
ing th e select ion of the nu t ri tion in
vo lved all th e meals a nd the ac tiva
tors were used in all three mea ls. In 
these thr ee g roups nei ther th e chil
d re n nor th ei r pa re nt s had ins t ruc
t ions as to what to ca t during th e 
ot her fifteen or sixteen mea ls of th e 
we ek w hich th ey had a t hom e nor did 
th ey have any spec ial reinforcemen t of 
vitamins or ac tiv ato rs to use w ith 
home meals. 

T he quan tity of ac tiva tors gi ven in 
t he one meal a day w as approxirna telv 
th at which would ord ina rly be dis 
tr ibut ed t hrough three mea ls bu t it 
wo uld not be poss ible simi larl y to in
c rease the food ea ten during the mea l 
since pre sumably ch ildren wou ld ea t 
un ti l th eir hun ger was satisfied a t 
each mea l. A n effort was made, how-

Fig. 4-Four stage~ representing caries of the lower fi rst mola r. Note the new pro tecting wall of dentine built Over the pulp os a result 
of a sp ecial nutritional prosrom. 
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ever, to select t he foods for t he spe
cia l mea l so as to provide a re info rce
men t of t he mi nerals, particu larly . 
hy the ad dit ion of the factors that 
ar e pr esent in libe ral qu antiti es in the 
foods of mod ern civil ization s. Speci
fically, th is consisted of changing th e 
w hite bread prod uct s to entire cereal 
products, thu s reducing the ca lories 
content in proportion to th e mi neral 
an d activator content and provid ing 
every day one of the natu ral sou rces 
of the fat-so luable activators that are 
ava ilab le for the pr imitive gro up. 

R o e o t g e n o g r.a p h i c st udies we re 
made in a ll cases uf mo lars and bi
cuspids and in othe r teeth in w hic h 
car ies had occur red. Sam ples of sa 
liva were taken fo r chemica l an al ysis, 
de tai led records were ma de of the 
posit ions of the cavities, height and 
we ight and ge nera l ph ysical condi
tions and specia l factor s we re record 
ed w it h each case, incl ud ing photo 
grap hs of t he face in special case s. 
Additional roe n tgenograms are made 
on an average of every six ty d ays to 
check the change in the dental con
di tions, particularly fo r compa rison 
with earlie r and later records. 

A typica l st r iking illustration of 
wh at has occu rred is seen in F ig . 4 
in which is show n four views of th e 
same tooth enlarged to reveal th e de
tai led st ructure of the interior of the 
teeth and th e support ing bone. It wi ll 
be seen in t he fir st view t hat th e de 
calcification had app are ntly reached 
the pulp . The debr is was removed by 
wa sb ing and such of t he ca r ious m at 
te r as could be d islodge d easily with
out dan ger of exposing th e pul p wa s 
removed hy inst ru ment. As in such 
adva nced cases of den ta l caries a pro
tect ive tempora ry restoration was 
placed to protect the pulp. I t w ill at 
once he seen that in the pe riod of 
thirteen months between the fi rst and 
last views the pulp has laid down a 
well or ganized laye r of de ntine pro
viding complete protection. Therc is 
no doubt that thi s pr oced ure contin
uerl to make this tooth fit for se rv ice. 
H owever, it is important to conside r 
w hat might happen if t he service was 
no t cont inued. 

The change th at occ u rred during 
the peri od that th e child w as given 
the reinf or ced nutrition is ill ust rated 
in the difference between the f rst two 
views whic h represent this period . 
The first roe ntgenograms we re mad e 
on March 5, the second on J ul y 12, 
1932 . T he n ut ri t ion al reinfo rceme nt 
was discontinued dur ing th e summer 
an d wa s not taken up aga in in t he 
fa ll partl y becau se the patient moved 
to anot he r comm un ity. I t is of in te r
est tha t the reparat ive process pro
gres sed favorably beyon d wha t it was 
in J uly as evidenced by the roe nr-
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gcnog rarns made on December ) 7 , 
1932 . A norhe r roentgenog ram made 
on April 22, 1933, shows litt le 
change in t he extent of the new wall 
o f denti ne built ove r the pu lp . H ow
eve r, the decalcifica tion that had be
gun on the proximal su rface and had 
becom e inac tiv e has now becom e ac
tiv e so rhat a new cavity is develop 
ing in this tooth because of an in
adeq uate in take of some t hing that 
had been made adequate d uri ng the 
early pe riod. 

Seve ra l cases of t his type a re show n 
in Fig. 5 in w hich th e fo llowi ng de 
ta ils sho uld be noted : In nu m ber I 
is shown a ca ri ous cavit y w ith de
calcifica t ion extending close to t he 
pulp. In the second and t hird views 
th ere is disclosed a progressive de
crease in t he size of th e pulp cham 
ber with a progressive thick ness of 
t he zo ne of protection and an in
crease d factor of safety for the pre 
se rvat ion of t he pul p. This total 
change has occ urred in six months 
under the n ut r it ional pr og ram . 
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I n num ber 2 , eleven m on th s later, 
the first four months of w hic h th e 
patients were on the special defensive 
prog ram . T he condition is simi la r to 
nu m ber 1. 

I n num ber 3 the occlusal ca ries 
had decalcifi ed to the distal horn of 
the pulp. Natu re has bui l t in a pro
tecting zone as well as min eralized 
the deca lci fied dentine such that in 
five mo nt hs an excel lent factor of 
safety has been est ablished . I n the 
first and thi rd cases pr otective tem
porary restoratio ns we re pl aced to 
preve nt pressu re fro m d ist urbing the 
pu lp . 

Inn urn be r + no protec t ion was 
used and it wi ll be noted th at the 
ca ries has nor exte nde d in th e six 
months w hi le on thi s nut rit ion al 
tr eaun en t a nd a fine zo ne of protec
ti on has been bui lt Over the pul p w ith 
an inc rease in min e ra liz a t ion of th e 
entire toot h incl udi ng t he decalcified 
dentin e. 

Numbers 1, 3 and 4 a re in the 
group receivi ng a reinforced n ut r i

1. 10-21-32 3-17-33 4-22-23 

2. 5-2 1-3 2 4-22-23 

4. 10-21 -32 4-1-33 4-22 -33 

Fig. 5-Typical e xampl es af the buildin g in of a pro tecting wall o f new dentine 
within the pulp chamber. and the minerallzotion a f decalcified dent ine under nutri

tiona l treatmen t for the co ntro l 01 tooth d eca y. 
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tional p rogram f rom N ovember, 1932 
to June, 1933. N um be r 2 w as in th e 
group th at rece ived a reinfo rced nu
t ri rional pr ogr am fr om Fch rua ry to 
] un e , 1932 . 

It w as g ra t ify ing to see the appre
ciatio n of the child ren for th e benefi t 
they were receivin g from thi s nut ri
t ional pr ogram. -T hey seldo m mi ssed 
a meal and m an y o f th em changed 
from being child ren d ifficul t to man
age to affect ionat e an d cooperati ve 
boys and g irls under th e directi on 
and efficien t supe rv ision of Miss Ruth 
Flahe rt y. 

The physical ch an ges that occurred 
in these chil dren we re marked. Th er e 
wa s a gene ra l gain in wei ght an d in 
g rowth. In th e fir st g roup eight chil 
d ren ga ined on an ave rage of 7 
pou nd s each in fifteen w eeks. Mos t 
striking of al l w as t he differen ce in 
tbeir disposition s and sense of we ll 
being . O ne boy ga ine d 7 pounds in 
fou r weeks. H e had been a fra il in
va l id ow ing to lack of nutrition an d 
it was a q uest ion whether he should 
wa lk th e tw o bl ocks to com e to th e 
mission fo r his meal, In a month he 
was abl e to pi ay basket bal] and he 
soon played as hard as the ot he r boys. 

T he impr ovem ent in schoo l w ork 
w as so s t rik ing th at on tw o occas ions 
teache rs came to me to in quire what 
I had done to c rea te so marked a 
change in th e children who had pro
gressed fr om am on g th e poores t in 
the class to the best . In my p riva te 
pr actice one boy's grades imp roved 
fr om 55 in ma th em ati cs ro 97 and 
there al so was an excel len t cha nce in 
his phys ica l well -be ing and g e ~era l 
disposit ion. 

T he foll ow ing is th e nut ri tion al 
program pr ovided: 

A s the chi ldre n come fro m schoo l 
to t he church for th eir nooridav meal 
fo r six days of the week th ey line up 
and ta ke fro m a spoon a mixt ure of 
half and half high v itamin butter 
con centrate and high vita m in cod 
li ver oil. Th e hu rt er vitam in con
centra te was chi efly m ad e from but
ter produced by cow s fe d a ra pid ly 
g rowi ng w hea t or rye. T he quantity 
of butter v itami n concentra te taken 
is usually 4 cc. daily an d in some in
sta nces 6 cc . ( O ne' teaspoonful is 4 
cc. ) This was follow ed by fruit o r 
tom ato juice. They th en proceed to 
th e t abl e to ea t a lunch eon in which 
th e Auid parts are largely m ilk or th e 
juices of mea t and vegetabl es. O n 
some days is se rved a pint bow l o f a 
thick veget abl e soup and meat bro t h 
ma de from bones and meat into w hich 
is added not th e meat in which th e 
materi al had bee n cooked bu t so me 
ch opp ed fine g ra de meat that has been 
bro iled in th e pot to ret ain all its 
n urri tion . The vegetab les a re selec ted 
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on the basis of m ine ral co nte n t as 
ou tl ined in detail in m y te xtbook . In 
addi tion, a cooked fruit , not highly 
sweete ned, an d spec ial en t ire wheat 
muffin s a re served. The muffins a re 
sp rea d lihcrally w it h high vita m in 
butter produced fr om cows pasturing 
on ra pidl y growing young w hea t and 
rye. E ach child dr inks a pint o f milk 
w ith each meal. T he children are 
allowed as man y hel pin gs as they 
desi reo 

Th e fat-soluble ac t iva to rs in the 
fo rm indicated and the high vi ta m in 
bu tte r ar e furni shed by m e. The ot he r 
food s a re provid ed by a spec ial fund 
und er th e m an agem ent of th e chu rch 
staff. The concent ra te w as prepared 
from th e best bu tter pr od uct s th at 
could be fo un d in va rious parts of 
the co un t ry and some fr om othe r 
cou ntr ies. 

I t is of in te re st in thi s co nnec t ion 
that ove r 75 per ce n t of all th e but
te r that I have found to be sufficien tly 
high in vita m ins for m y use has had 
to be shipped a tho usa nd miles o r 
more and ofte n duty mu st be paid as 
w el l as exp ressage. This as I have 
show n in m y textbook is ent ire ly un
necessary since the prod uc t can be 
p rod uced in any place w ith th e pr oper 
n utrition of the cattl e. The ra t ion o f 
but te r ali a ted pr ovid es an ad equ a te 
su pply of vita m ins fo r tw enty-four 
hours an d usuallv ap proximatelv 
enoug h min e ral s ro ca r ry t he child 
through the day w hile supply ing both 
the ene rgy and rep arati ve factors. 

The st r iking effec ts obtain ed in 
some cases by thi s procedure is show n 
in t he two foll owi ng cases ; I was 
ca lled on the tel eph on e one day by 
the R eve rend E dw in A . B rown . Pas
tor of the B road w ay M eth od ist E pis
co pal C hu rch wh ich is loca ted in a 
mi ssion district. A lar ge nurn her of 
th e w orker s in th at v icin ity a re en 
gaged in th e steel mills w hich ha ve 
been shut down durin g an extended 
par t of th is industrial depression. The 
Re ver end Brown reported to m e th at 
he had iust heen call ed to a hom e to 
bap tize -a sm all child for buri al and 
while he was ext remely ill with a 
brok en leg th at had not united an d 
was suffer ing from repeated conv ul
sio ns, th e R everend Brown believed 
that th e ch ild might be save d. H e 
th ou ght th e cause was lar gely nutr i
tional and asked if I w ould see th e 
child. H e w as a fr ail little lad, aged 
3 years, and had had his leg in a cast 
abou t tw o mon ths. T he conv ulsions 
we re becoming progressivel y mor e 
severe and mo re fr equ ent and had a l
read y ex ten ded ave r a period o f six 
or e igh t mon th s. The child w as ca r
ried by his gr andmother on a pillo w 
on th e back sea t of an automobile to 
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Fig. 6-Hea1i1iS of Ununited fracture i ll 

thirty dcvs with the aid of butter vltc mins. 

the office . H e had bro ken his leg as 
he fell durin g one of his co nv ulsions 
while walking ac ross the kitch en 
floo r. The boy had been liv ing on 
brea d and milk . O rdi narily , br ead 
and m ilk is con sid er ed a pr etty good 
diet. H ad he been get t ing br ead and 
m ilk in th e Alps in th e comm un it ies 
in w hich I found high im munity to 
dental ca ries he wo uLd not have had 
thi s acci den t, but he was li vin g in a 
moderni z ed , so-ca lled civilized com 
munity. The bread he wa s ea ting was 
w hi te brea d an d th e milk was 
sk im me d mille. 

It is im porran t to nore th at the 
calc ium and ph osph orus a re a" h igh in 
sk immed milk as in w hole mil k ; 
how eve r, th is ch ild's bod y co uld not 
maintain th e m iner a ls in th e bloo d on 
this nutrit ion and he was compelled 
to bo r row fr om his skeleton , thus 
under rnin ing h is bones fr om th e in 
sid e. The only changes tha t w er e 
made in his diet we re the fo llowing ; 

The child was fed ro lled whole 
w hea t w h ich I keep on hand to give 
to pat ients ( no t fo r sale ) as a part of 
an ed ucational pr ogram. They a re 
tau ght seve ral ways of usin g it. The 
instructi ons to th e boy's g ra nd mo ther 
we re to cook the ce re al fa r a co uple 
of hours in a double boil er wit h plen
ty of wa te r, five or six tim es as much 
by volume as was used of rhe ce rea l. 
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T his was to be strained through a 
piece of cheese cloth to take ou t the 
coa rse bran if it was found to be 
irr itating. 1\1uffins w er e to be mad e 
a l ittl e lat er of the same mat erial, 
some of the cooked cereal to be used 
as a binder instead of a white flour 
binder. T he child was to have all th e 
who le milk he could use and in ad di 
tion have put in to his milk each tim e 
it was served to him w arm some of 
the high vitamin bu tter concentra te 
w hich I gave th em in l it tle vials . 
Some of this bu tter concent rat e was 
also to be put over his por r idge. It 
was of in terest th at th e boy has not 
had a single conv ulsion since he took 
his fi rst mea l, immediately on his re
turn home , con ta ining thi s high vita
min butte r concen t ra te and fres h 
wh ole m ilk w hich t he Re vere nd 
B rown had supp l ied to him every 
day. Tn one month 's tim e the broke n 
femur was u nited as show n in Fi g . 6. 
The roen tgen ogr am w as mad e tbi r ty 
days after th e boy star ted on thi s nu
t r ition al pro gram and aft er th e re
moval of the cast . T he view shows 
th e bone condition both befor e and 
a fte r t reat ment. De ntal ca ries w hich 
had been rampan t cease d to be active. 

Abou t sixty days after th e boy was 
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firs t bro ug ht to me th e Rever en d 
Br own ca lle d at his horne to see how 
he w as prog ressing and his mot her 
stated th at he was in th e yar d play
ing . T hey bot h we n t out to find him 
but because he was afr aid he was to 
be punished fo r somet hing he ran an d 
climbed ove r th e bade fence. H e had 
had an attack of infan tile paralysis 
in in fan cy w hich was lar gel y blam ed 
for t he symptoms he la ter developed 
but appa r ently have been outgrown. 
T his boy is a br other to t he one 
wh ose teeth ar e show n in F ig. 4. 
T hey are two of a large family. T he 
mo ther's teeth were w recke d w ith 
cari es for clearly she had to pay th e 
price of fr equent pregnan cies and 
poor nutrition . She, too, w as provided 
w ith ad d itional vita mi ns since an
other pr egnan cy was in prog ress. O n 
measure ment she asse rte d that she 
had lost 4- inches in height dur ing 
her per iods of child-bear ing. 

Anoth er case tha t illustrates an 
impor tant probl em th at is associa ted 
w ith modern civiliza tion is a rth rit is. 
As I have prev iously not ed, I found 
its occ urre nce rare in th e communi
ties with high imm un it y to dental 
ca ries bot h in th e Oute r H ebrid es 
and in the physicall y isolated d istric ts 
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in th e Alps. T his is in strong con
trast with an A mer ican mo untain 
comm unity w here mode rn ize d li ving 
condit ions have been in use for man y 
generat ions. I n one of the .easte rn 
states of the United Sta tes I found a 
comm unity w here every fifth house 
had a severe case of ar thrit is. A rthri
tis is usu all y associa ted w it h adul ts, 
particula rly w ith the aged . I n th at 
comm un ity I found children bed rid 
den w it h arthrit is as I made a door 
to door inspecti on in st udying th e nu
trition and its effec ts, T he case re
port ed here is in an adjo ining sta te. 

T he moth er solicite d my assista nce, 
reporting t hat her boy, age d 5 years, 
had been in bed most of the time, in 
hospitals for tw o an d a half years 
w it h rhe uma tic fever , ar thrit is, and 
acute hea rt involvement. She reported 
to me th at she had been told th at her 
boy could not recover, so seve re were 
th e complicatio ns. She reque sted tha t 
if that is tr ue she be privil eged to 
take him home and en joy him as lon g 
as he l ived since he was her only 
com fort . As is so genera lly the case 
w ith child ren w ith rheumati c feve r 
and endoc ard it is, this boy had suffe red 
severely w it h ramp an t dent al caries. 
I t is imp ortan t to keep in mind tha t 

Fig. 7-Multiple arthritis and heart involvement Following rheumatic lever. Approximately six months elapsed between first and second 
and second and third views. 
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acco rding to th e data of the A me r ica n 
Heart Association 75 per ce nt of all 
cases of heart involve me nt begin be
for e 10 yea rs of age. M y s t ud ies have 
show n th at in mo re th an 9 5 per cent 
of these cases th er e is ac t ive dental 
caries. T his case w as typ ical in thi s 
rezard . In a ddi t ion to th e nut rit ion al 
fa~t or s out lined in th e p rev ious case 
re ported, the mothe r w as p rov ide d 
w ith a ru bhing oil fo r the affect ed 
joints. This con sisted of th e sa~ e 
material th at w as in th e caps ules with 
the except ion t ha t it had bee ~ e:-
posed for ten minu tes to suns h ine In 

a n open dish as a n act iva ting p ro~e ss. 
The fa t-so lub le activa to rs w e re g ive n 
as a m ixture of high vi ta m in butter 
con cent ra te and high vitami n cod 
liver oil in eq ual pa r ts. This was 
placed in nau ght siz e capsules of 0.6 
Gm. in each . T he boy too k th ree ~f 
these ca psules wi th each m eal. I~ l s 
nutri ti on co nsisted chi efly of entr re 
g ra in ce rea ls fresh ly g r.ou nd an d en 
t ire grain b reads, a liher a~ use of 
whole milk su pp leme nt ed WIt h vege 
ta bles a nd fr uit wi th fish a nd a l im it
ed am oun t of sw eets. This patient is 
show n in F ig. 7 . 

It is di fficul t to realize rh e grea t 
cha nge in th e ph ysic al cond ition w h ich 
occ u rred. The distressin g and ac ute 
pa in ra pid ly sub sided; t he boy' s ap
pe t ite im p roved; he slept so un dly aod 
gai ne d in weigh t ra pidl y. In t he first 
six man ths he had change d to t he 
cond it ion show n in th e seco nd v iew 
a nd in th e second s ix months to th e 
cond it ion show n in th e t hird view . 
T he a nkylosed con ditio n of th e spine , 
inclu ding th e neck , has clea red , and 
th e boy has full use o f his ha nds, legs 
and feet. 

In the light of ou r new er kn owl 
edu e as illust rated by t hese inv esti 
g a~io n s w hich inclLl d (~ . ~ large n urn 
be l' of cases o f art hri tis , seve ra l of 
w hich I have p rev iou sly repo rted , i t 
seems clear th at skeleta l degenera 
ti on s as exp ressed in a rt hr it ic p roc
esses a re ofte n la rgely a nd p robab ly 
alw ays in part du e to rni ne ral me rab
ol ism distu rb an ces w hic h have their 
o rig in la rgely in n ut rit io n.al d ~ il
ciency . I t is easy for focal in fection 
from teeth, ton sils, o r au y o ther 
source, incl udin g epid emi c infe ct ion , 
to become plante d in the jo ints w he re 
a n abnormal st ate has been es tablishe d 
t hro ugh nut ri t iona l s t ress. Indeed , 
ma ny of th e d istu rba nces in the soft 
t issues as so-call ed orga n ic diseases, 
includin g heart in vol vem ent, such as 
endoca rd it is, m ay have t he soil pre
pared in la rge pa rt by a di st u rbance 
in activa to r a nd min er al intake. 

As I dic tate t h is, the data a re j us t 
comi ng th rou gh on a second blood 
tes t for a w oman , aged 72 , w ho has 
heen a nother of t he un fortuna te eld-

T eE iology and Cont oJ of Dent I Caries 
Text fo r d bo o k o f 1 25 ,0 00 w o rd s by
 

WESTO N A. PRICE, D.D,S" M.S., F.A.C.D.
 

AD OF C NT HTS 
CHAPTERS 

Introduction 

1.	 The Urgency 01 Humanity 's Need lor the Control of Dental Cories, 

2.	 Review of the History of Post lnve~tigations and Theories. 

3.	 The Development of Evidence of Vital Controlling Foctors. 

4.	 Seasonal Tides in Morbidity and Mortality from Degenerative 
Dlsensos. 

5.	 Seasonal Tides in Vitamin Levels in Dairy Products. 

6.	 Evidence of a Relationship Between These Degcnerotive Diseases, 
Low Vitamin Foods and Soil Mineral Deficiencies. 

7.	 Some Physical Expressions of Nutrit ional Deficiency. 

8.	 Early Clinical Evidence of Cories Control by Fat -Soluble Activo
tors. 

9.	 Some Blood Chemical Expr essions Assccicted with Disturbed 
Mineral Metabolism. 

10.	 The Experimental Basi' for a New Theory of Dental Ccries, 

11.	 Laboratory Evidence Supporting This New Theory . 

12.	 Clinical Evidence Supporting This New Theory. 

13.	 Supporting Evidence from Fi. ld Studies in Each Dist ricl Providing 
H igh and Low Immunity. (Switzerlcnd, Hebrides, Alaska, 
Canada, Central America.) 

14.	 Diets of the World in Relation 10 Dental Caries. 

15 .	 A Large Scale Demonstration of Effici ency in Caries Control. 

16.	 An Interpretation 01 the Phenomena 01 Den tal Caries and The Role 
01 Aciduric Bacteria. 

17.	 Dental and Facial Deform ity from These N utrit io na l Deficiencies. 

1 S.	 New Light on the Etiology af Pyorrhea Alveolario and Its Treatment 
and Prevention . 

1Q. Some Associated Nutritional Atpects of Skeletal Degenerations, 
Spontaneous and Un united Fractures and Arthritis. 

20.	 Light Irom the Activators On the Phenomena of Lile. 

21 .	 Some Special Chemicol Procedures for the Analysis o f Blood, 
Saliva and Urine. 

22.	 Some Chemical and Physical Procedures 101 Selecting Food. a nd 
Activators. 

23 .	 A Basis fo r the Selection of Diet for the Control of Dental Ccnes and 
Sl'eletal Degenerations. 

24. Practical Procedures in Diagnosis and Treatment lor the Control 
of Dental Caries. 

25 .	 A World Program for the Cantrol ond Prevention of Dental Caries. 

e rly peopl e to have a broken hi p . She 
is in a hospi tal in a nother ci ty a nd 
w hen m y ass is ta nce w as solicited by 
t he phy sician in cha rge o f the case , 
h is pr ognosis w as bad s ince t he re was 
a lready a rise in tem pe rat ur e, t he pa 
ti en t w as co ug h ing and th e d read 
p neu mo nia tha t so oft e n inv ol ves 
th ese ca ses w as g rea tly fea red . A 
che m ical a na lysis of the blood an d 
sa liva show ed chemica l facto rs th a t 
would pr eclude th e possib ility of heal
in g fr ac tured bon es. A che ck on th e 

sa liva in t en da ys a fte r the new nu 
tr it iona l progra m was est abli sh ed 
shows a rem a rkabl e im pr ove me nt. 
Anot he r sa m ple of blood has been 
brou ght one rno ru h afte r t he fir st a nd 
t he ~pa t i c n t 's ph ysical im pr ovemen t 
checks wi th th e imp roved blood pic 
t u re for now she an d a ll conce rn ed 
are hop eful a nd con fident of he r re 
co ve ry. H er ph ysician and her son 
bo th report th at she is physicall y in· 
be t te r heal th now th an be fo re her ac- · 
e lden t. P ai n w as re lieved ra p idly.. 
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The foll owing w ill illustrate the 
chan ges: 

The product of calciu m arid ino r
ganic phospho rus of th e blood serum 
which is norm al a t abou t 40 and 
whic h for normal repair of bones 
shou ld be at or above 40 w as in the 
case just cited down to 17. 3. I t is 
exceedin gly difficu lt if not im possible 
for broke n bones to unite if thi s fac tor 
is below 25 . I n one month 's t ime thi s 
factor has change d to 28.9 . The in
orga nic phosphor us of th e ser um 'was 
a t 1.75 and this has incre ased to 3 .03. 
Similarly, th e sol ub il ity fact or of t he 
blood for phosphorus w as p rev iously 
abno rmal, such that wh ereas th e in
orga n ic phosphorus of th e blood ser
um should norm ally be decreased in 
th e presence of powdered bone by a 
process of absor pt ion, in this case it 
was seriously abnormal. The inor
ganic phosphorus passed fr om th e 
pow dered bone to th e blood ser um to 
an amount equ al to 46 per cent of the 
ser um inorganie phosph orus. This 
factor has changed so t ha t now 17.5 
per cent of t he ino rganic phosphorus 
of t he blood ser um passes to th e 
powde red bone. Th is malces bone 

De nta l Resear ch Laborato ries 
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healing fav orable. Th e foll owing 
changes have occur red in th e saliva . 
Before t reatm ent the ino rganic phos
phorus of sa liva passed fro m th e 
powder ed bone to th e sal iva to an 
amount of 13 per cen t which is in th e 
w rong direct ion and in ten da ys 
moved l iber ally fro m the saliva to 
the powdered bone by a process of 
absorption . 

While thi s series of art icles her e
wit h con cluded has been in process of 
preparatio n and pu blicat ion , th e ma
te rial has been almos t comp leted for 
a textbook in which the discussions 
ar e mor e technical t ha n in thi s ser ies 
and in w hich pr obably most of the 
quest ions prompted by th e I epo rts of 
th ese invest igatio ns have been an
swered . Fo rt unately, N ature bas pro
vided us a magni ficent cont rol in thi s 
big human ex per ime nt in that t he 
primitive peop le of man y lands have 
been rela tively immune to dental 
caries until they bave been reached 
bv mo de rn civil iza tion and its com 
~ er ei al foods. Wbile thi s is bein g put 
in typ e I wi ll be sea rching for bands 
of pri mitive Es kimos an d Indians in 
Nor thwest C ana da and Al aska .to 
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lea rn their lessons to help us with 
our pr oblem s. These field investi ga
t ions wit! includ e stud ies of the chem 
ical characterist ics of th e blood and 
saliva and their re la tio n to the level 
of immunity to dental ca ries an d 
other degenera tive proce sses, such as 
irregularities of the tee th and facial 
deform ity and a rt hrit ic pr ocesses. 
These blood and saliva st udies w ill be 
comp a red wi th mor e th an 2000 blood 
analyses of persons in modern civili
z a t ions and nearly a n eqnal numher 
of saliva ana lyses for modernized 
subjec ts. 

I t is imp ortant th at t hese new 
principles be mad e available for prac
t ical applicat ion as rap idly as possibl e. 
F or this pu rpose I have prepa red data 
for a textbook including th e follow
ing : detailed procedu res for cI iagnosis 
and t reatmen t, chemical procedures 
for analysis of blood and saliv a, test
ing of foods, their prepara tion and 
selection of high vit amin produ cts, 
an d detail s for clinical applicati on. 
T he text · is design ed to anticipate 
the scientific and practical needs of 
dent ists, physicians, and other hearth 
w orkers. 


