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M ODE R.N scie n ti fic r ese arch is ba sed on th e 
pri ncip le of com par ing two or mor e 
groups whe re th e lea st number of var i-

abl es is in volved. A nimals r eac t diff er entl y fr om 
each ot her a nd very of ten differ en tly fr om man. 
Through th e ages Na t ure ha s been carrying on ex -
per iments in h er g igantic biologi ca l labora tor y in 
wh ich one of t he expe r imenta l a nima ls us ed h a s 
been man . She has done t h is th rou gh a very 
wide ran g e of clima t ic and geologic condit ions, 
She ha s dem on stra ted th at if man wil l learn her 
laws as applied to tha t envi ro nme nt in t he matter 
of t he se lection of his foods , he ca n not onl y 
build magnificen t phy s ica l bodies bu t m aintain 
th em largel y free f ro m disea se. 

Since p r ogress h a s often been so excee d ingly 
un sa ti sf act ory by usin g our mod ern la bor a tor y 
pro ced ures , I ha ve undertaken to study Nature 's 
r esults in her grea t la borator y by g oing' to th e 
r emn a nts of pri mitive racia l stoc ks who ha ve 
succe eded in meeting N ature's demands and ha ve 
noted t he chang es in th a t env ironme nt wh ich 
occ ur wh en th ey lose th a t hi gh efficiency and 
high ex ce lle nce as a d irect effec t of maki ng con-
tac t with our mod ern civil ization a nd ad opt ing 
cer ta in of i ts met hods of l iving. Par t icula r a tten-
t ion ha s been g iven to t he r ole of t he adoption 
of t he f oods of our modern civi lizat ion as a di s-
pl acement of th e na ti ve foods used by th ese Va ri-
ous pr imitive g r ou ps. 

T he sple ndid a dv a ncement th a t ha s been ma de 
in s urger y, ba cteriolog y an d hygi en e ha s pro-
duced ver y l ittle ch ange in the inc idence of sev eral 
of t he deg enera tive di seases. Alexis Ca rre l, in 
hi s Yecent wor k, " Ma n, th e U nknown," s ta tes 
tha t : 

" Medicine is f ar fro m ha vin g decr eased hu man 
sufferings a s mu ch as it endea vors to make us 
beli eve. Ind eed, t he number of dea th s fr om in-
f ectious d iseases ha s g rea tly diminish ed. Bu t we 
s till. must die, an d we die in a mu ch la rger pro-
por ti on from degenerati ve di seases." 

Af' t er r eviewing the r educti on in the epide mic 
inf ecti ous disea ses he continues a s f ollow s : 

"All disea ses of ba cterial or ig in have decreased 
in a st.r rlcing manner. .:.  ,. N ever t heless, in sp it e 
of t he triumph s of med ical science t he problem 
of di sea se is f ar from solved. ' 

"Modern man is deli cate. E leve n hundred t hou-
sa nd pe rso ns ha ve to a t tend to the medical needs 
of 120,000,000 ot he r persons. Eve ry year, a mo ng 
this po pulati on of the United S t ates, there are 
ab ou t 100,000,000 ill nes ses , ser ious or s light. In 
the hospi t als, 700,000 bed s a re occupied every da y 
of the yea r. ; " '" Me dical ca re, under a ll i t s 
f orms, cos ts a bout $3,5 00,000,000 year ly . '" '" " 

Read befor e the Second Sess ion. Oh io State Med ic al AJ; • 
scc iat ron . 91s t An nual Meeti ng, Da y ton. Oh io . April 28 an d 
29, 193 '0. 
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The or gan ism seems to h a ve becom e more s us -
ceptib le to degener at ive disea ses ." 

Th e li mited space does not per mit of a r evi ew 
of the un produ c t ive re se arches of the wr ite r and 
o the rs in the effor t to find a clue to the e t iolog y 
of or al degenerative processes by a se a rc h f or the 
con t ro ll ing f actor in the a ffected ti s su es , nor did 
the se inv estigati ons expla in why vari ous indi-
vidu als r esp onded so differently t o th e influence of 
foc al in fecti on s which th ey we r e carryi ng, s uch 
as de n tal infe ctions . On t he presump ti on t hat 
den tal ca r ies a nd deg en era ti on of suppo r tin g t is -
sue s of the t eeth w er e pr imarily r elat ed t o th e a b-
se nce of some th ing rathe r t han t he pres ence of 
so me th ing, I ha ve been ca r r ying f orward t hro ugh 
seve ral yea rs studi es a mong t hese pr imitiv e r ac ia l 
stoc ks in ord er t o a scer tain w ha t t he f a ct or s w ere 
in t h e en vir on ment which cha ng ed wh en immun e 
g roups lost their im mun it y and cam e t o beh a ve 
lik e th e peo ple of our modern civil iza ti on. 

S ince den ta l cari es is g enerally a ccepte d to be 
t he most uni versal di sea se in th e wor ld , particu-
larl y am on g our modern civil izations an dsmce it s 
act ivi ty immedia tely becom es a yardstick f or 
meas uring t he sever it y of t he fo r ces a t wor k, t his 
has been used a s one of t h e im port an t cr i te r ia f or 
in t er pretin g t he da ta . Tha t tooth deca y is a mod-
er n a ffect ion in the hi st or y of ma nk in d has been 
claim ed by ma ny physi cal ant hropolog is ts . T his 
is illustrated by Dryer' who in discu ssing den tal 
ca ries in pre h istoric So ut h Afr ica ns sta te d as f ol-
lows : 

"In n ot one of a ver y large collec tio n of tee t h 
f r om sk ull s obta ined in t he Mat jes River Shel t er 
(Ho loce ne) wa s th er e the sligh test s ig n of den ta l 
car ies. T he indica Li on f r om th is area t heref ore 
bea r s out the ex peri ence of E uropea n an t hropolo-
g ists that ca r ies is a com paratively mo dern di s-
ease a nd th a t no skull showing t h is condi t ion ca n 
be re gar ded a s ancien t." 

While mu ch va lua ble infor mation can read ily 
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be obtai ned f ro m a stud y of skelet a l m aLerial , it is 
not a lways possible t o m ake ev en a n a ppr oxi mate 
es ti mate of many of the condit ions in the environ -
ment, partic ularly of t he nu t r iti on . It has ac -
cor ding ly , been very im portan t t o loca te and reach 
f or st udy, re mn ants of pr imiti ve r a cial stock s 
whose is ola tion has been sufficient.ly com ple te to 
provide pr otecti on and a mong' whom a very high 
im muni t y to dental ca ries still pers isted. 

An oth er of t he impor tant problems of specia l 
study in Lh is series ha s been a sea r ch f or ev idence 
tha t would thro w light up on the ca use of facia l 
ami dental a rc h def or m ities w ith associ ated 
irregul ar t ee th . This is an aff ection which wh ile 
some primi t ive r ac es ha ve s uffere d from it , as evi-
denced by the ir sk ull s, many oth er primi ti ve 
stocks have been pr act ica lly free from it . 

I ha ve pr oceeded on th e a ssumption that , if 
r aci a l gro up s ca n be fo und w ith hi gh immu nity to 
dent al car ies and f r eedom f rom denial arch de-
f orrnit ies while un der a r ela tively fixed en viron -
ment of long- st anding', t ha t whe re m em ber s of 
t heir g roups have los t t his high per f ecti on with a 
change of t ha t env ir on me nt , an ad equate stu dy of 
that envi ronme nt will lea d directl y t o the causa-
t ive .Iac tors. 

Th ese studies h ave i ncluded gTOUpS in isola t ed 
high valleys in the Alps in Switzerl and,   where 
I fo und the inciden ce of den tal ca r i es to be only 
4,6 pel' ce nt of t he t eeth st udied. Th is is in st r ik -
ing contrast wi th t he modernized group at St. 
Mor itz at a comparab le alti tu de, where r fo und t he 
incidence of den t al car ies to be 29,8 per cent of 
t he t eeth s tudied." 

In t he Outer Heb ri des" off t he we st coast of 
Scotland, I f ound the peopl e in th e isolat ed dis-
t ri cts in t he Isle of L ewis a nd H arris t o ha ve only 
1.2 per cent of t he t ee t h attac ked by den tal car ies ; 
wher eas in th e m odernized sect ions th e in ciden ce 
was 30 per cen t of the t ee t h examine d, 

Among t he E sk imo s? in isolated district s in 
Ala ska, I f ound t hat only t wo t eeth out of 2,138 
tee th, or 0,09 per cent had been a tta cked hy to oth 
decay . At the port of Bethel , h owev er, where a 
gover nm ent sta t ion ha s been es ta blis he d an d 
where the individuals secure modern f oods which 
are shippe d in , t he incid ence of denta 1 ca ries 
among' the local E ski mos was 13 per cent , con-
s ti t uting a 144-fold incr ea se . 

F or t he Indians in t he far nor th inside t he 
R ocky Mou nt ain r a nge in norther n Ca nada, I 
f ound t bat in a st udy of 2,464 te eth in f our g-roups 
of I ndians th er e wer e onl y fo ur teeth that had 
ever been a ttacked by de ntal ca r ies, or 0.16 pel' 
cen t . At t he poin t of con tac t wit h modern civ ili-
za t ion , however, 21,5 per cen t of t he teeth ex am -
ined ha d dental ca r ies . At the coa st whe re t he 
contact had exis it ed fo r som e ti me, s ix town s 
wer e f ound in w hich t he a ver age per centage of 
dental car ies a mon g' t he Indians, l iving la rgely 
on t he im ported f oods, wa s f or ty of ea ch hundred 
t eeth examined . 1 6 9 

In t he arch ipelagos of the Sout hern P acific , f or 
th e Melanes ians who were s till isola ted, the inci-
dence. of dental caries vvas 0.38 pe r cen t of the 
t eeth st udied . For t hose i ndividu al s living on 
t rade fo ods of moder n civiliz at ion a t th e por t s , 
29.0 per cent of t he t eeth s t udie d had be en a t -
tacked by dental cari es ." F01' t he isolat ed P oly-
nesians, 0.32 pe r cent of th e te et h had been a t -
tacked by dental ca ries , and f or those obt aining 
th e impor ted fo ods of modem civ ilization a t t he 
por t s, 21.9 p er ce nt of the teet h had bee n a t -
t ack ed by den tal ca ries ." In the pri mitive In-
dians of F lor ida , f ro m a n exa mina tion of the 
sk ulls in t hree mu seu ms, I f ound practically 100 
per cent immuni ty t o dental car ies.12 Tb ese skulls 
ha d been taken f r om t he mounds in sout her n 
Florida a nd belong ed to t he pre-Col umbian per iod. 
F or t he Indian s li vin g in t he Cypress swamps a nd 
st ill endea vor in g' t o li ve on th e na ti ve f oods, I 
f ound fo ur teeth in eac h hund red t eeth exa mi ned 
to ha ve dental car ies. In the moder ni zed Indian s 
of F 'lor ida, us ing th e t r a de f oods of modern civi-
liz a ti on, 40 t eeth out of each 100 ha d been at-
tac ked by t ooth deca y, In my studies in 1935 of 
27 tribes in eas ter n an d cen tra l Africa, five wer e 
f ound in which t he ind iv idua ls examine d had n o 
t eeth with dental car ies. For 13 gTOl1p S of t he 
27, only 26 teeth out of 9,564 tee th examined, 0 1' 

0.2 per cen t had bee n a t tacke d by t ooth deca y. 
Eight other g r oups pa rti ally moderni zed r eveal ed 
that of 16,514 te eth exa m ined, 1,122 teet h or 6.8 
pel' cent were inv olved with den tal ca ri es .P: 14 

In 1936 1 fo und the level of immunity t o dental 
ca r ie s a mo ng t he Bu sh na t ives of Au stralia to 
r a nge from 0 f or t hose w it h com plete isolation t o 
4.3 t eeth per 100 exam ined for t hose who had some 
slight con tact with mo dern civ il ization . Those 
h aving intimate con tact w it h modern civili zation 
bein g f ed la rg elv b y gove rnme nt agencies ha d up 
t o 70,9 pe r cent of the t eeth at ta cked hy dental 
ca ries. F or t he Ma ori of New Zea land the r an ge 
was fro m 1.7 for in div iduals us ing ver y largely 
th e n ati ve foo ds , inclu din g- sea foods, t o 55.3 t eeth 
per 100 teeth exam ined f or t he groups of na ti ves 
fed in a p ublic ins titu t ion . 

Sa mples of f oods of a ll of these g roups we re 
gat her ed and brought t o m y lab or a tori es fo r 
che mica l a na lys is. P ar ti al r eports on these ha ve 
heen mad e in t he refer ences, 

If we a ssum e that den t al caries is a n exp re s -
s ion of th e lev el of immunity of that ind ividual at 
the ti me tha t. a ct ive ca ri es is in process , we ha ve 
s t ill to' consider, wh en comparing' one in dividu a l 
with an oth e r, t he poss ibility th a t one has a bi gh er 
capa city fOI' a daptat ion to tha t e nvir on ment than 
t he othe r . We will according ly, be concern ed to 
k now what f orc es may h ave been at WO J'1e to 
modify the efficiency of va rious in di vidua ls of the 
g r oup- fo r example, one m em ber of t he family 
a s compa re d with ot hers living in re lative ly simi-
la r envir on me nta l condi t ions . 

Thi s lea ds us directl y to a st udy of the fo rces at 
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I- i g l l f l2 1. "I'hes e s ix boy s a re firsL 0 1" second gener atio n af ter the a dop t ion by the pa ren ts of modern foo ds , Note the s ame 
type of fa cial and dent al arch deform ity. Above) left to rig ht-Anstrali gn Abor igi ne; l'dalay ; Melanesian, Fij i ; Be-
low . lef t to l'igh t-CcIJtra l African; East India n at    East India n at Suva , F iji. 

work duri ng t he formative period wh ich ma y have 
controlled th e general physical efficiency of that 
ind ivid ual. In th inki ng of man as a biologic uni t, 
we are conce rn ed t o kno w whe ther various indi -
vidu al s will r ea ct th e same in various envi ro n-
ments, th at is , wit h th e sa me diverg encies fr om 
normal w ith t he sa me variations in environment. 
We are conce r ne d when making a s t udy of ca usa-
tive f actor s to r educe the variables to as f ew f ac -
tors as po ssi ble. 

We have in gener al , t he observa tio n that t he 
several racial s tocks st ud ied her ewith ch ang ed 
1r om a high imm uni ty to dental caries to a Jow 
imm unity level , whe n chang ing t he ir nati ve a de-
quate nutritions to t he imported foo ds of modern 
civil iz.iat ion.P On a chemic al ba sis, by an analysi s 
of th ese vario us efficient nu tritional programs, I 
have show n th em t o be relatively comparable in 
that they ha ve supp lie d a high level of body bu ild-
ing a nd repairing ma teria ls which provide t he 
ene rgy fa cto rs re quire d f rom da y t o da y. I ha ve 
shown in deta il th at t he displac in g f ood s of m od-
em civi lizations ha ve been r elatively h ighe r in 
energy f a ctor s in proportion to the body building 
and repairing fa ct or s t' l .' ;' the effective ;--,;-;m itive 

dietar ies . For ex am ple, I ha ve show n that for the 
E sk imos of th e fa r north Lhe f oll owi ng reductions 
occurred: calcium , 81,1 per cen t ; phosphorous, 80 
per cent; ir on , 30 per cent; magnesium, 86.6 per 
cent; copper, 46.6 per cent; iodine, 97.8 per cen t. 
For t he Indian s, of th e f ar nor th the figur es f or 
t he r eductions a re comparab le t o t hos e fo r the 
Eskimos . 

In th e eight differ en t primitive r acial stocks 
s tu died, in very different geographic locations and 
th er efore physical env ir onme nts , t her e ha s been a 
cha nge in the level of immunity r ang-ing from 0 t o 
4.6 p er cent f or the isolated groups, t o 13 to 40 
per cent of the t eeth of the modernized groups, 
I n a s t udy of the changes in facial fo r m a t t he 
point of contact with t h is cha nge in nutri t ion , 
th er e have deve lop ed in th e next g enera ti on , 
irregularities in cer tain ph ysical f eatures of the 
body. I t is im portant in relation to our probl em 
that th ese chan ge s have been very si mila r in all 
the various racia l g ro ups studied an d simi lar t o 
our mo der n def ormities. Among th e frequent 
ty pical cha nges in f acial pat tern a nd dental a rch 
form is the dropping ba ck of th e upper late ral in-
ciS01'S and the narrowing' of the upper arch. This 



,.------ - -

- ---- - - '- -
F'Ig ure 2. Melanes ia n s-c-Note the f am ilv r esembl vn ce t hou gh not related . 

may or may not be associated with a s imila r 
cha nge in t he lower a rc h , 

In F igu re 1 will be seen typical illu st rations 
t aken fro m several of t he d iff er ent racia l stocks 
referred t o above , T his figure , however, repre -
sent s on ly one type of deform ity f r equently mel 
with in all th e vari ou s groups, These charac ter-
is tic t ypes of fac ia l • nd den t al arch deformities 
h ave included (1 ) II lack of developm ent forwar d 
of the middle t hird of t he face; (2) a la ck 01: de-
velopme nt of t he owe r thi rd of the face; (3 ) a 
lack of devel opm ent of bot h zo nes w ith na rrow-
ing a nd cr owdin g of t he teeth; (4) a na rrow ing' 
and len gthen in g- of t he face, 

My da t a have indica t ed t hat whe n the nutaI t icn 
is ade quate to meet the body' s needs in a ll stages 
of it s development, various ind ividuals of t he 
same racial s tock repro duce t he fac ial type or 
pattern so pe rfectly t ha t t hey look lik e m em bers 
of the same f a mily, though actua lly nrela ted.t" 
Th is conditi on is shown in Figure 2 which illus -

t rates f our Mnlnnesiun boys livin g on differ en t 
isl ands who look Ilke broth el':'; but who ha ve no 
i'111n ily i cla tions hip. Eac h, however , h a s com-
ple tc d th e repro duct.iou (I ' t.he r ac ial pa t tern. N ot" 
t he strong; f a mi ly       This is a ls o 
shown in Fig ur e 3 wh ich 'pr esen t s foul' Po lyn es ian 
!;ir ls , also f r om differ ent islands who have a veJ.·y 
strong' family resem bla nce though t hey an ; no t 
re lat e ,ex c ' pt t hat ea ch has reproduc ed th e racial 
type, In cor t r ast wi th these, two fir st ge ne rat ion 
boys and a flrs t ge neration gi rl a ft er the a dop t ion 
of th e imp ort.cd fo ods ar e shown in F ig ure 4. , It 
is impor tan t 1.0 compare t hi s g irI 's f ea tu res w i th 
t hose in Fig ul'p 3. She nev er can he beau tiful like 
t he y are because of a gross distu rbance i n t he 
Icrmatiun of her face . One of the structural de-
re c ts of t h is is r ea dily seen in the t ed-I.• in t he 
view to th e right, The boys in the upper part of 
Figure 4 both S ' lO W very mar .;: e,i d is t ur bance in 
Iac ia l devel op me it. 

A very s ti ik ing and evidentl y s igru ficant t.r-pe of 
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Picure P c dynes c ns -c-No t e res c rabla nce.3. i the f am ily tho ug h not r ela ted . 

in l'orm a t.iou ha s come out 01 these s t udies among a 
large variety of primi t ive r acia l stocks . \ \' hen 
me m bers of t hese groups have adopted the im-
poi-t ed foo ds of mod ern civil izat ion, inclu ding 
white Raul', suga r, pol is hed ric e, can ned goo ds, 01' 

chiefly the fir st tw o, as a displ a cemen t for t he ir 
nati ve foods ma ny individu al s in th e next genera -
t ron have developed facial pat t ern cha ng es WIth 
so m arked a divergence h om t he t'ri ha l p a ttern 
tha t th ey rnust he class ified a s defor mi t y pat terns 
and in each gr oup we have s imila r facial cha ng es 
occurr ing i ll e ven t he first g-eneration after the 
parents ha ve a dop ted t he moder ni zed f oot s . 
'The defo rmit y pat terns are not. on ly s imi la r in 
th ese vari ous groups btlG s imilar to those w hich 
occur in our modern whi t ... civili zations, 

If space p ei mitt.e d some typical ill ustr ati ons 
0 1' th e s im ilarity of. 1 euct ron to mode rn ization 
would be pre sented in w hich mod el n whi tes wo uld 
be shown beside a firs t or second genera tion a ft er 

moderni za t ion of a primitive r acial stock . It is 
ex ceedingly s t range t ha t so im portant a matter 
as a prog re ss ive phys ica l deg enera ti on has heen 
ta k ing pla ce in th e fa mi lies a ll a bou t us wit h out 
t .lus fact ha vin g been r ecog nized or become a 
mat ter of special or genera l information. I finel 
no refe rence to i t in th e liter ature, nor had I 
recognized it unt il J f ound it diel no t obtain among 
pri mitives . No w tl at I ha ve come t o recogn ize i t 
I finel i t in more than 50 PCl' cent of the A me r -
ican f'a rnil ies t hat I study, It is expre sse d as a 
progr essive na rrowing a nel lengthening of th e 
f a ce with succeed ing ch ildren . Th e firs t child 
usu all y s hows a mu ch mor e nearl y n ormal fac ial 
d es ig n t ha n th e lat er chi ldr en . It is appar en t 
f rom my s tu dy of p r imi t ive races that n ature 
a lw ays makes t he dent al arches br oad wi t h th e 
up per and low er den t iti ons inter- di gita ting th us 
pr ov iding a. norm al masticat ing- mechanism an d 
a lso prov idi ng', r eg-al 'dl ess of r aoe, a f acia l des ign 
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F\gure 4. Ivreg ularities of the den tal arches with 
on defi ci ent. di et. 

that is in harmon y with the normal den tition. In 
a ll of th ese primitive races w ho are living on 
an a dequate nutrition, I fin d all members of th e 
f amily developing a f aci al p a tter n which r epr o-
duc es th e tribal type. At the point of contact 
with modern civilization , h owev er , th ose children 
of th e f amil y bo rn afte r t be ad option of OUl" mod-
ern dietary program, frequently sh ow the pro-
g-ress ive degenerati on of th e face wh erea s th ose 
children of th e f amily born before, ev en where 
there are a number in the famil y, all have de-
veloped normal dental arches and faci al form. 

It is imp ortant to keep in mind that the maxi-
mum f acial deformity is not seen unt il the per-
man ent dentition bas eru pted at nine t o thirteen 
years of age . In severe cases it involves even 
th e Lempor ar y dentiti on and the childh ood face. 

In Fig ure 5 will be seen three brothers born 
bef or e th e government s to re w a s placed on Badu 
Island, north of Aus t ralia . Note t he ir f aces 

fa cial deform ity devel oped in even the firs t ge neration 

w h ich are all of th e s ame ge ner al des ign wi th 
t ypical broad dental arc hes. Th e low er pictut e 
in thi s illustrati on shows fo ur members of a f am-
ily , the oldes t at the r ight was born bef ore th e 
store was plac ed 011 this island a nd th e other 
three toward the left after th e es t a blis hme nt of 
the s to re with its imported Ioods . N ote that 
a ll of th ese la t er individual s ha ve distur ed 
f acial development accomp anied by irregulariti es 
of the dental a rc hes. 

Unfortunatel y, we sec so many a bno r mal faces 
that w e have come to accept them as pru ner 
facial pat t erns. It has been very easy (0 accoun t 
fo r them on the ba sis of mixing of ancestr a l 
stocks. Thi s is on e of the r e ason s why I find it. 
necessary to go t o pr-imitive iacial gTOUpS and 
st udy th em wh er e isolated a nd lit th e point of 
con tact with IhI' changing' fo r ces in order to 
el iminate this p os si hle sou rc of p h ys ica l ch an go 
du e t o ancestry. 



l"iii'ur o 5. Th e th roe bro thers above we re horn before the s tor e wa s pu t on thi s Is land a nd of the four below on ly t he 
one t o th e. ri ght, Th e tbr ee to th e left below were horn after t he s to re w as es tablished. Note th e change in f" cial 
form. 

This problem of progressi ve facial deg enera- r owin g and ver t ica l lengthen ing of t he face read-
ti on is of te n acc ompanied by a prog ressiv e ph y- ing fr om r ig-ht to ward th e lef t in the up per view . 
s ica l degeneration. It is particul arly significant In the lower view th es e sa me two girls and 
that in th ese primitive gr oup s I "find t he younger t he ir bro th er are shown smili ng t o di sclose t he ir 
girls of th e f amily even th ough all ha ve com- teeth . The one to t he right has the typical a nd 
plet ed th eir g rowt h, hav e narrower bodies normal broad dental a rc h convex throughou t it s 
throughou t as we ll as a narrower face th an th e' cur ve , Her s ister to t he left ha s a rches th at a re 
oldest s ister, when the oldes t member of th e fam- fla ttened on th e s ide an d wi th a depress ion a nd 
ily is a g ir l. This will be illu sh ated in F'igure na r ro win g in th e bicu sp id a nd molar regions. Th e 
6 whi ch a lso shows the progressi ve la teral nar- nex t yo unger, t he brother, ha s had so faulty a 

 



bony de velopment of the face that both arches are 
very ba dly con stricted so mu ch so that ther e is 
not r oom for the cuspids eithe r abov e or below 
in the lin e of the arch . This is precisely th e 
type of condit ion tha t is occ ur r ing in a larg e 
number of O Ul ' A mer ica n f amilie s a nd is clearl y 
a part of th e progres si ve p hys ical deg eneration 
that can be traced to a lowered capacity of the 
m other fo r repr odu ction. 

S ince 1827 1 have be en carrying f orward an 
anal ysi s of dairy products recei ved monthly from 
many places throughout the w or ld . Th ese have 
sh own seasonal curves f or vitam in levels" whicb 
a rc directly related to pl ant growth and the con-
sequent nutrition of th e ca t tl e. These in turn 
h ave been r ela t ed to th e lev el of morbidity and 
mortali ty for some of th e deg en erative processes 
a nd a lso for ac ute infections such as childre n 's 
di seas es .l '' 

Sever al r eseach reports ha ve appear ed r elat-
ing the nutrition of domestic animals to their 
reproducti ve capaci t y. Hal e!" in di scussing th e 
relat ion of Vitamin A to eye developm ent in th e 
pig- states: 

" A previous observa ti on (see Ab st. 4010 , Vol. 
::I) is repeated in which three litters of pigs were 
hom without eyeba lls or with very se r ious ey e 
defects when the mother had received a di et de-
ficient in Vitamin A before mating and during 
lhe fir st thirty days of gestation." 

It is importa nt in this connection to present 
da ta fr om other sources . Murph y20 . 11 has r e-
por t ed important s t udies relating to malforma-
ti ons w it h a period of lower reproductive activity. 
In conc ludi ng one of h is r eports on a st udy of s t a -
t.ist.ica I da ta on th e birth records of Philadelphia, 
he sta tes : 

" 4. Miscarriages, st ill-bir ths and prematur e 
bi rth s occurred m or e of ten than would he ex -
pected by chance in th e pregnancies immediately 
preceding and immediately following the preg-
nanc y which re sulted in the birth of th e defec-
t ive 'child, and less often th an would be expected 
by chan ce in th e remaining' pregnancies. Miscar-
r ia ge, s t ill -bir t h a nd premature birth occur re d 
more often in the pregnancy immedia tely preced-
ing that of the defective child, 

"5. From th e a bove observations, it is con-
cluded that the birtb of a congenit a ll y malformed 
child may be only one expressi on of a prolonged 
decre a se in functional reproductive a ctivity, the 
ot her expressions baving been mi scarriages , s t ill -
bir ths and prem ature births ." 

Am ong th e managers of zoological gardens it 
has been common knowledge that it was exceed-
ingly difficult and nearly impos sible to rear m em-
ber s of the cat f amil y until recently unle ss the 
mother hers elf had been born in the jungl e. Thi s 
condi tion has beeu overcome by fe eding the ani-
mals in cap t ivity on the organs of animal s such 
as th e natural jungl e mother obta ins in bel' na-
ti ve en vironm en t. 

I n my s tu d if' S of th "" r. pri mi tive r aces I find 
ma nv ill s t r at ions of a know ledg e tb at the mother 

mu st be specia lly fed in anticipation of each preg-
nan cy and that th e pregnancies must be suffi-
cientl y spaced to permit re- establishment of an 
adequate factor of safety before the next occurs . 
This is accomplished in many of th e primitive 
tri bes by th e sy stem of plural wi ves in which th e 
wife with the youngest child is prot ected. 

We have here two distinct fe a tures of modern 
deg en er ation, th e cause of which can now be 
traced directly to nutriti on. The one, namely, 
dental ca ri es which is show n to be directly r elated 
to the nutrition of th e individual and th e oth er 
facial deformity changes which are found to be 
directly r elated to th e nutrition of th e parent. 
We a loe now concer ne d with oth er expressions 
as having' possible similar origin. 

An important phase of the se studies has been 
th e accumulation of data relative to th e physica l 
char ac t er is t ics of tho se individuals in var ious 
primiti ve tribes who w ere s uffer ing from tuber-
culosi s. Thi s has been accomplished by making 
contact with the tubercular ho spitals si tuat ed 
among- th e primitive r acial s tocks that were in 
th e process of being mod ernized. All of th e 20 
boys an d girl s in the Juneau (Al aska) hospital 
suffer ing from pulmonary t ube rc ulos is had gross 
deformities of the dental arches . Simila rl y, a ll 
of th e 18 ind ividuals between 12 and 40 in the 
Hilo sanitar ium (Hawaiian I slands) s uffer in g 
from pulmonary tubercul osi s , had facial and 
dental a rch deformiti es ; and similarly all of the 
boy s and girls in th e H on olulu tuberculosis hos-
pital suffe ri ng from pulmonary tuberculosis be-
twe en 10 and 30 years of age, 19 in all, h ad dental 
arch deformiti es . Again in a s t udy of th e indi-
vidual s in th e Ma ori tuber cul ar hospital sit ua ted 
at Pukeor a, New Zealand, containing 34 indi-
vidual s ranging in a ge between 13 and 48 years , 
100 pel' cen t of those under 21 yea rs of age and 
91.2 per cent of th e adults sh owe d marked or 
gross deformiti es of th e dental arches and facial 
form. 

Thi s is a particul arly important phase f or s tudy 
'in  connec t ion with the general f act that in all 
of tb ese primi tive ra cial stock s there is a r apid 
toll being taken by tuberculosi s . Th e r ea son 
ge nerall y ascri bed is a lack of an accumula ted 
immunity in th e an cestry becau se of th e lack 
of exposure. While that doubtless has been a 
f >lctor it cannot acc oun t f or the fact th at so la rg e 
a percentage of th e indi viduals aff ected proved 
to be tb os e who were definitely injured during 
t he f orma t ive period. In the matter of arthriti s 
in my s t udies of th e Indians of the f ar north of 
Ca nada inside the Rocky Mountain ran g e li ving 
in northern British Columbia and Yukon, n ot a 
s ingle individual w a s found suffering sever el y 
from deforming arthritis a mo ng the iso la ted 
groups. At th e point of cont act, bowever, with 
our modem ci vilization at Telegraph Cr eek an d 
vicin it y wh ere the imp orted food s, ch iefly wh ite 
flour and s ug a r , we re being sh ipped in during the 
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F lg-ure G. Not e the nrog resaive late ra l narrowi u a ari d \'e rt-ie-al 'en g-lhenin g or th e Iuces in ti le t hree I;I1em 1.H:rs at   fI!lJI1H:r . 
B elo w n ot e t he nanowint. of. t he dental a r ches wi th exces s ive deformi ty of th e- de ntal a rches in th yo ung es t me mbe r . 

summer period and exc ha ng ed f or f urs during th e largel y to a depa rture f rom the a ccu mulated wis-
winter , I f ound ten bedridden cr ipples suffer ing dom of th e prim iti ve races. Much of th e wisdom 
Irorn def orming- arth r it is . Many of these w ere tha t I have collec ted ha s been consolida ted aTH.l 
young peop le . ill ustrated and is he ing publish ed in book fo r m 'j! 1 

The p roblem of pro g-ressi ve ph ysi cal degenera - exte nded d etail . 
tion in our moder n civili zation is probably second 892 6 EUCL ID AVEN UE . 
to none in irnportance and evi denc e is being ac-

J3l BL IOGRAP H Y cumula ted which relates th e f or ces r esp onsible 
L Dye r . T . F.: Derrt.al Ca vies in Prehistoric S ou thdirectly t o a lower ed efficienc y of t he nu tr iti on Af 't-ica.. Na tu re, 13G, 302 .    

due in part t o prog r essive soil dep le tion'" but 2 . P rice , W e!=ltoll A . : Vll hy Denta l Car ies W ith .II.',J_' '': ,-"- 1I 

97:1 



Civiliz ati on ? ( 1) F ield Studies in Prunrt tve Loetschenta I 
  Swit zorla nd . Denta l Dig es t, m a rc h. 1933. 

3. Pri ce. Weston A. : (2 ) Field S tud ies in P r i rni bivc 
V a la is (W allis ) Dist.ri c; s , Sw it zer land. Dental Diges t, A pril. 
1933 

.:. Pi-i ce, Wes ten A. : (3) F ield Studies in Mode rniz ed 
S t Moritz, H e risau , Switzei-land . Denta l D igest, Ma y . 1933. 

t; Pr-ice. Wes ton A . : (4) F fe ld studies in Primittve and 
in Morle rn Outer Heb ride s , Sco t.lu nd . Dental Digest , Jun e. 
1      

G. I ' : ice. We st on A.: (10) Fie ld Studies Am on g' Pr imi-
t lV" un d Moderni zed Eskimos of A la ska . Denta l Di ges t, 40, 
120. J une, 1934. 

7. Price, W eston A . :   F ield S tudies A mong P rimitive 
Ind ians in Norther-n Canada. De ntal Di gest, 40, 130, Ap r il. 
1934. 

S. P r ice . West on A . (8 ) F iel d S tu dies of Mod ernized I ll-
dia ns in T wen ty Co rnm un i t .ies o f the Canadian a nd Alas k a n 
Pa cific Coast. Deu ta l Di g es t , 40 . Sl , Ma rch , 19 3·L 

 Price, W eston A . : (7 ) Field Stndies o f Mod ern ized 
Arnerican In dians hi On tari o, Ma nitoba and New York. 
D enta l Di g e.t, 40. 62, Fe bruarv, 1934. 

10. Price, W esto n A. : (12) Fi el d S tu dies A mong t he 
Po lvn esi nn s and Melan es ian s of t he Sou th Sea Is lan ds . 
0 ,:.. 1.:" Di(!est. H. 161 . Ma y, 193 5. 

I I. P rice, W ,g;t." n A . : (13) Fie ld Studi es Amon g th e 
P olvncs ian s an d Melunesian s o f the South Sea Is land s . De nta l 

   ,11. 191 , J u ne, 1935. 
12. P r ice . West on A . : S tudies of Relat.ionships Be t ..... ee n 

N u t ri ti on a l De ficiencies a nd [n ) F a ci al a nd Den t al A r ch De-
Iormi t ies and (h) Loss of Lmmun i ty to DEntal Caries A mo ng 
Sou th Se a Is lander s and F lor ida I nd ia ns . Den ta l Cosmos, 
7 i ,   Nov. , 1935. 

13. P r ice . Wes too A. : (t-i) and (15) Fi eld Studi es in 

Keny a. U ganda, Belg ia n Congo, Sudan an d Egypt. Den tal 
D igc.st 42: 52, 89, F ebruarv, Ma l·ch . 1936. 

14. Price, Wes to n A.: F'ield S tud ies Am on g So me Af -
ri can T ribes On th e Rela t .icn of T heir N utriti on to the I n -
c ide nce of Denta l CRTie. and Denta l Arch Def orm iti es . J our-
na l Arn erican Dental A.ss n ., 23, 876, !>la y. 1936. 

15. Price. W es t on A. : Additional Light on t h e Etiology 
and Nutr itiona l Contr o l of Den ta l Ca ries With its Ap p lica • 
tion to E ach D istric t's Sbowl ng' Im m unity and Su scept.ihilt tv. 
Journa l American De nta l Assn ., 20. 1648, Se pt.• !V33. 

16. .   W es ton A . : N ew Light Obtain ed by a Study 
of Primitive Races on Modern Ph ysic al Dege nerati on s In -

    Dentul Ca r-ies. Den ta l Cosmos, 78, 853 , Au 'gust, 
19 ,,6. 

17. P r- Ice. W e.ton A. : Ne w Light o n the Co n t rol of 
Denta l Ca r ies and, the Degenerat ive Di seases. Jou rnal 
Amer ican Den ta l A.ss n ., 18. 1189, .rn ly, 1931. 

18. P r ice . Wes ton A .: Some Con tri bu tin g Factors to the 
Deg enerative Disease s, With Spe c ia l Considerat.ion of th e 
Ro le of De- ntal Foca.J In fec tions nnd Seasona l T ides in De-
fensi ve v it um ln a. Denta l Cosmos, 72.. Oct . and No v" 1930. 

19. H a le , F . : T h e Rel a tion o r V itamin A t o t he Eye 
D eve lop ment i n the P ig . P roc . Amer . Soc. A nima l Pro d. . 
pp. 126. (Texas Exp. SIRlion) .Ian ., 1935. 

20 . Mn r ph y . D. P ., and Maee r, M . : 'I'h e B ir t h Or der 01 
5-92 Ma l formed I ndividua ls . JOlU·, A m. Me d . AS3n., lOS. 
litll. Sept. 14, 1935. 

21. 1I'[urph y, D. P .• a nd Mazer, M. : Reurod uct.ive Effl-
ciency Before a n d A ft er the B ir th of Malformed Ch ildren . 
Surgery, Gyn ecol ogy and Obs tet r ies , 62, 585. March , 1936 . 

22. P ric e, W eston A. : New Light on So me Re la tionsh ips 
Be tween Soil Min eral Defi cle nc ies. Low V it am in Foods and 
So me . Deg enerati ve Dis eases. Inc luding De n ta l Car ies w it h 
P r-act ica l P rogress on Thei r Con trol. BulL of I ndiana 
Da ntn l Soc ., Sep t . . 1932. 

97 


