
DIET .AND TOOTH DECAY ARE RELATED 

INTRODUCTIOH:.Lur present so-called tt balanced diet" is inadequate, for 
teeth of our American children prove this, for 

a.98% have teeth with decay or caries. 

b.Midshipmen 1s caries increased &lthough their diet 
was superior nutritionally according to accepted 
standards. 

WHAT IS WRONG? WHAT CAUSES THIS·DECAY? DOES DIET CONTRIBUTE 
TO IT? IF SO, HOW? 

l.Tooth decay is one of martv manifestations of a certnin imbahi.Doe 
in nutrition. 

2. Diet is a prime factor in causing, correcting and preventing 
this particular nutritional disturbance. 

3. Bones and teeth ( enamel) go not react alike to certain n~tri
tional faults. 

HISTORY: 

I. DISCOVERIES: 

A. Earliest discoveries: 

1. Galen, 131~210 A. D. noted this, for 
a.Held: disturbances in nutrition caused tooth decay. 

B. Later nutritional factors discovered, for 

l.Protein defined, for 
a.Mulden, 1839, coined the word: 11Protein"- meaning 11 fi~st 11 

2.Calories defined. 
3 • .Amino acid defined. 
4.vitamins defined. 

a.Funk, 1900, coined the word, called it " vitamine", 
x.From " Vita"( essential to life) and 11 aminett 

belonging to class of nitrogenous substances 
called n amines" 
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1) Found could prevent and cure beriberi r.nd 
rickets by a 11 s6mething11 in cod liver oil . 

2)Experiments on rice polishings showed this. 

C.Teeth and Bone relationshi2 discovered: 

l.Origina.lly held the same ( up· to 1800), for 
a.Claimed caries of teeth and bone the same. 

2.Differentiated: 

a.Fox, 18001 differentiated, for . 
x.Held bones could b& repaired by nature. 
y.Teeth could not be repaired, had to be extracted. 

- b.Miller, 18811 held decay externally caused, for 
x.Enamel affected by food debris, for 

l)Starches and sugars trapped in pits and £issues 
converted into lactic acid, for 

a)Bacteria did this. 

7 c~Williams ( J. Leon), held tooth decay due to environment: 
"Clean teeth can not decay" for 

~.Held enamel does not chunge once it is formed. 

I' d.Mrs. May )lellanby held tooth decay due to deficiency 
~ in "Vitamin D''. 

· ~/ e.Agnew(6) 'held tooth decay due to lack of phosphorous and 11 D11 • 
I , 

f .Price ( 8) held fat so.luable activitors and ph~sphorous play 
. dominant role in control of caries. 

g.Bunting ( 2), Boyci and Drain ( 9), held acid-base balcnce 
not a. factor in dental disease. 

II.DIJ!l INADEQUACY. 

A.Vur present diet is inadequate,· for 

l.Average diet recommended for children shows. this, for 

a.83% of large group of children (1) on this diet httd 
progressive.too~h decay ( caries), for 

x.Diet consisted of: 
l.)l qt. milk 
2)1 egg 
.3) l- 2 oz. butter 
4) l - 2 pounds fruits and vegetables 
5) 0th er foods 
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2.Milk and calcium not the controlling factors, for 

a.Good teeth found where no milk t.uken, for 
x.Polynesiuns show this, for 

1) No milk in the diet excepting mother's milk •. 
y.Chinese <rphan chilriren show this (37) 

b.Long breast feeding aoes not insure development of good teeth,for 
x.Hawaiian babies ( 18) shows this, for 

1) Almost universally breast fed for ti yeccr or 'much longe1 
2)95% of 64 babies had decayed teeth for 15 months. 

y .Duy and Sedwick (14) show this, for found · 
l)Little differenc~ in caries be tween brec.stfed f;nd 

artificially fed babies, for 
a) Complete statistics of 370'children showea this. 

z.Hess ( 13) showed this, for 
1) Bach of four breastfed babies controlled hnd caries 

in both decidious and permanent teeth. 
2) Diet of each of above included: 

a) l pt. milk, butter, 3 eggs week, veeet.cbles 
b) l pt. milk, butter, 2 eggs daily, orunge juice, 

no vegetables. 
c) l pt. milk, butter, 2 eggs daily, no vegetables. 
d) 1 qt. milk, l egg daily, few vegetHbles. 

c.Cows milk not the <lllswer, for 

• 

x.Babies fed on it are 3 times as lic:.ble to rickets as 
breastfed • 

1) Cows milk has 3 times the ce.lcium, 6 times the 
phosphorous of woman's milk. 

3.Vitamins and phosphorous not the answer, for 
. \ 

a.Honoroff ( 4) diet shows this, for 
u.High in phosphorous ( 1.8 gm) 
v.Rich in vitamins, for 

l)Supplemented base diet with cod liver oil, cre~m, 
malt extract and egg. 

w.~o• in cril.cium ( .090 gm). 
x.Result: 

lj92.5% of children had <~ctive caries to unus.uc;.l 
ciegree during the .4 yr. control. 

a)Number of new cavities higher thq1 hVerv.ge 
child under ordinary diet and hygiene, for 

x) 37 of 40 chilaren developed average of 
3.6 ~ew cavities per child. 

b.Mellanby ( 7) diet shows this, for 
x.Shows Vit. D. not the determining factor, for 

1) Diet # 7 ,highest in 11 D" ( 12.9 times d:v.ily require-
. ment) produced 4 times number of new cavities 

as Die.t # 8 with only l/3rd k~s much 11 D". 
2) Diet II 6 f:nd #8,with comparable amounts of 11 D11 show thi 

a)Diet #6 has 5 times increase in caries r1s # 8. 
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1J) lncree.se in cavities almost ~s high i:s average 
American child for 

a) Americ<lll child increase in cavities, in six.Mos ••• 75 
b)Mellanby It " II II 

c.Hanke ( l) s~ows this; for 
x. Caries reduced 50% in child with low "D". 

d.Dt~y and Sedwick { 14) show this, for 
x. Gave 147 children 6000 A, 1400 D, for l yr. found 

"no appreciable affect." 

e.Mooseheart ( 1) experiments show this, for 3 yr. control does, for 
XoShows Vitamin C not ~ contributing fuctor, for 

l)Orange- lemon juice proven not controlling factor, for 
. a)l6 oz. orange juice, plus l lemon daily ( l oz 

.63 

is all that is necessary) . 
- plus l qt. milk, almost one egg, li oz. butter, 
- " other food, show.this for 
x) .33.7% of children hud active carie·s. 
y) 83.4% " " 11 - ore.nge juice reduceC: 
z) Less caries when ~ orange juice, th1:in when 

3 oz. ( 3 times requirement) taken. 

f .Hawai:in shews this, for 
x.Shows Vit 11 D'' not the controlling fuctor, for 

l)Tooth decay almost universal and rampant amongst 
islanders of laboring population, for 

a) Teeth of their babies erupt defective with little 
or no't enamel. 

2)Bone quality poor, for 
a) Flat, broad, flexible chests of child show thi~. 
b)Histologic studies. of bone show this. 

J. Carbohy:drates not controlling factor, for 

a. Caries immunity found in diets low in cµrbohydrates, for 
x.Boyd and Drain (9) show this. 

b.Caries immunity found in diets excessive in· carbohydrates, for 
x.Originul Polyne~ian diet shows this, for . 

1) 807~ of calories were in form of sugar find starch, for 
a) Taro, sweet potato and sugar cane, iind taro 

leaf tops principt•l foods. No milk. 
y. Plantation negro diet sho~s this, for 

1) Carbohydrates from corn, sweet potato, sugar cane e.nd 
sorghum. Little milk. Turnip tops used in l~rge 
quantities. 

z. Chinese children (37) 74- 78% of diet in form of carbohydrht4s, 
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A.Bones and teeth respond differently to diet, for 
. . 

l.Experiments prove enamel end bone ( including dentin and cementum) 
respond differently, for 

a.Enamel on dogs• teeth proved this, for 

x.Jones ( 16) exper~ment 1920-1928 proved this, for 

1) Enumel c.nd bone responded differently, for 
a) Alkaline excess ciiet shows this, for 

x)Enamel shpwed this, for 
(1) Enamel excellent, for • 

(a) Never had disintegration of 
enamel · ( odon toclo.siH} on 
highly alkaline diet. 

(b) No caries seen in JOO· dogs studied. 

y)Bones, dentin and cementum showed this, for 
(1) Retrograded, for · 

(a) Long bones and ulveoli:~r process re-
·----·->'··-·--- .-----~ -· . · sorbed. 

(b) Cementum, dentin showed this, for 
(x} Roots of teeth resorbed leaving 

only enamel i~ tuct, for 
((1)) Enamel caps, only, left 

in one case. 
((a)) Dentin e.s well 1:-s 

entire roo~ enu miss
ing. 

((b)) Carnivorous unimr..l 
more susceptiole to 
oetabolic disturbance 
from alk<.line diet 
than mDn. 

b)Alkaline, if neutralized, showed this, for 
x) EnCl.lllel showed this; for 

{i.) ~~IIl~:l.:. d.:tsintegrated. 
y) Bo~es; dentin, cementum showed this, for 

(1) Conditions improved. 

b.Experiments on babies and children proved this.a for 
' I \ . i , 

x.Jones (4, 33) experiments 1929:...19.33,~howed this, for 

l)Enrunel showed this, for 
a)Excellent if good bt~lance of excess alkoline 

,maintained,, for 

• w) Old Hawaiian balance of alkaline vnd 
acid foods showed this, for 

(1) Enamell bones excellent. 
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x) Samoan alkaline diet showed this, for 
(1) Enamel excellent •. 

y) Microscopic study of autopsy showed this, for 
(1) Hawaiic:..n cases showed this, for 

(a) Dentin found compEi.rable to bone 
tissue, not necessarily like ennmel. 

{u) Case l:Baby 5 ciays old showed thit 
{v) Case 2:Dentin ond bone good; · 

enamel poor. 
( (1)) Mother hnd acute nephritis. 

{!) Case 3adentine,bones abnormal; 
enamel excellent. 

((1)) Baby hud 100 frLctures. 
(x) Case 4: dentin m~ss of loosely 

put together globules; 
bones poor; enumel good, 
well calcified. 

((1)) Baby had rickets. 
(y) Case 5: dentine, bones relatively 

good; enamel completely 
disorgr.nized. 

((1)) Baby died of starvation. 

z)Adult rickets showed this, for 
(1) Retrogrc.de che.nges in bone; no change in 

enamel. 

C.fQmparative Diets show this, for 

l._A,Yerage American diet ( 37) sho~ s this, for 

a. Tooth decay found in~ o.f children, for . 
x.Diet meu~ral in reaction, for 

1) Bureau of Human Nutrition and Home Economics shows this, 
a)Diet consists of 

(1) milk 
(2) meat. 
(3) eggs 
(4) cereals 
(5) potato 
(6) citrus <:nd other fruits 
(7) mixed vegetables 
(8) dried peas, beans, peanuts 
(9) butter, 1 ard 

(10) sugar, jfim. 
b)Diet. produces 1.2 alkuli excess ( see cht,rt in kppendix) .....______ 

2. Southern Plantation negro ( 37) .9!!.t shows this, for 

a.Teeth excellent, for 
x.Diet strongly alkaline in rea11tion, for 

.· 
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l). Consists, essentially, of 

a) Corn 
b) Turnip tops rind other greens vnd vegetables 
c) Sweet potato 
d) Molasses 
e) Small a.;nount meat, mostly pork 
f) Little, if any, m'ilk or eggo 

2) Diet calcium mid vitamins found in 
a) Greens, molasses &ntl sweet potato 

J. Samoan diet ( 24- Ferguson)' shows this, for 
a.Teeth excellent, fot 

x.Diet strongly alkaline in reaction, for 
1) Diet consists essentifally of 

a)Turo, root and leaves 
b)Bananas, coconuts, breadfruit, pnpr,yis 
c) Sugar cane- chewed 
d)Luxuries:limes,. oranges, fish,pig, chicken. 
e)no milk or egg. 

y.Check of 1365 children showed this, for 
l) 4.9% had a total of 85 carious teeth. 

z.Paradofitoclasia in 98% of'D:rults. 

4.Samoan-Hawaiian diet shows this, for 
a.Change in diet shows this, for 

x.Native ( old custom) diet produced good teeth, for 
l)Record of 22 children ( 18) 1 to,15 y~s.old showed this. 

? a)Native fooci wgduced; 
x)96.4;6 had excellent teeth 
y)72.7?; had no decay 
z)22.7% had l or 2 small cavities. 

b)Changed diet showed this (diet:rice,breud,refined 
sugar .sd,bs ti tut;e.d) 

x)40% ( 8 out of 20) had no decayed teeth 
{l) 12 ( 60%) had 89 decayed or extr<.ctec 

2)Record of family of 8 (37) showed this, for 
a)unly l carious tooth in all 8: ~ grandpttr~nts., four 

grown children, 2 grand children, for 
x) Family ate native food only, cooked j_n 

native fashion ( on hot rocks in pit dug 
·out in ground) 

(1) taro roots 
(2) sweet potato 
(3) breadfruit 
(4) 
(5) 

(6) 

bananas, XJlillu p!:ipuyv.s 
leaf packfi.ge contv.ining young turo leiE. v . 
and grated coconut 
~~ feet sugar cc.newed for dessert. 
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5.Chinese ciiet showed this ( McCollum, 2.2 quoting Wung) 
a.Teeth of coolies excellent, for 

x .. Diet strongly alkaline in reaction, for 
l)Eggs, bean sprouts, blood, liberal quantities of 

leafy vegetables, some corn; sorghum syrup. 
b.96 Chinese boys' diet showed this. 
c. 11Millions of people in Asia learned the unique nutrti.tive 

value of green plants which we in Americ<1 hlive never learned 
to appreciate" ( Mccollum) 

6.Ja,panes diet shows this ( 23- r-1~~.rimoto) 
a.Largest consumers of vegetubles in world. 
b.Effect of sweet potato, principal food in many sections,shows this 

x.White rice a luxury, assoc. with wealth and office. 
y.Sweet potato 11 poor mc:.n's" food. 

c.W'nen sweet potato substituted for rice 
x.Better teeth produced, for 

l)Japanese babies born in Hawaii and taken to Ja.pen 
s~~et-potato-district shows this ( 37) for 
- ~until returned to Huwaii 
...> b)Brothers and sisters reared in Hawaii,. with rice, 

· had teeth full of decay. 

7 .Mooseheart (1) · ~ shows this, for 
.a.Tooth decay decreased as alkalinity of diet incre~sed. 

x~83% of children had caries on 22 cc alkali excess in diet 
y.34% of children h1:1d curies on 55cc u.lkt:.li excess in diet. 

b.Too much alkali excess bud, for . -
x.Probably should not exceed ea cc for 3200 culories diet (37) 

1) Finciings in Samoa, TrlStun da Cumu::., show this · 
a)98% adults in Semoa h.'.1.Ve paradontoclc1.sia:( excellent 

teeth but they loosen and fell out) 
x)diet is l 34 cc excess ulknli ash. 
y)accumulation of Cliiculus, for 

(1 ) due to long continued use of vegetoble
frui t diet, rich in mineral ;:nd nlkr.li. 

z)betel nut forms deposit of lime over teeth., · 

8.~~( 5) und Honoroff ( 4) ~ shows this, for 
a.Teeth poor, for 

x.Alroost 100% had caries ( Av. Americun child now over. 98%) 
l) Sherman- e.vera.ge Americu.n diet. 
2)Honoroff- 11 11 " plus ( over two yr.period) 

a)egg_ . 
b)cod liver oil 
c)malt. 

9 .NayY ( 38, 39) .9l:tl showed this 
a.202 of 212 enlistea men ( 1935 Pearl Hurbor) showed this, for 

x.Had active tooth decay, average number defects per mun: 14.78% 
y .Dental defects parallelled tir.ie served in Hawaii, for . 

• 
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1 yr:. l-2 yr. 

a)Percentage: 23.5(1;'~ 30.06% 
2-5 yr. 

39.97% 
l)Age no factor in increase. 
2)Diet low in alkali excess: 18.86cc, for 

a)l7 .. 20 oz. meat 
b)l egg 
c)9 oz.whole milk 
d)l 'l/3rd oz butter ' 
j) ll, oz. bread und gta.in prod. 
f)~; lb. potato end vegetables 
g) l lb. fruit 
h) 4 oz. sugar and syrup 

b.Midshipmen diets 1937 class, Pearl Hhrbor, showed this ( 328 men) 
x.Cariesa 96.0% on admission 

98.5% on graduation, for 
l) Average number defects increased from 12.46 to Z2.42 

, a) Increase 3 times that found in comp:::,rable civilit:n life., 
b) Due to 

· x)Diet low in alkuli excess, for . 
(l) rich in protein, calories, phosphorous, 

iron and vitamins. 
(a) Field fi.a tion A-. 54 cc normul <ccid. 
(b) Midshipmen: ulktli excess 7:2 cc 
(c) Enlisted men: allu:.li excess 5.~ cc 

y) Nervous tension 
z) Physicul activity lowem bloods base reserve • . 

c.A:l)Joc Field f\ation A- 1942- compared to NnyY diet: 

meats 
~ggs 

milk 
butter 
bread 
citrus, 
tomato 

green, yellow veg. 
Uther veg. 

" fruits 
sugar, syrup 

ALKALI EXCESS 
per 100 calories 

ACID EXCESS 

Army Navy 
~ · 1935 Enlistea 
15.,0 oz 17 .2 

l 1 
l7.5oz 11.7 oz 
l.44 oz l.37 oz 

12.l oz 10.8 oz 

J.O oz 
7.0 oz 

17.0 oz 
6.5 oz 
4.8 oz 

5.8 oz 
9.1 oz 

19.l oz 
6.7 oz 
4.4 oz 

5.2 cc' 

C. BALANCED ACID- ALKALI DIET shows this, for -------- _..,..._ . --~---~---· 

l.Jones• Balance shows this, for 

12.J7 Midship. 
15.0 
lt 

41.2 oz 
Jo49 OZ\ 

11.7 oz 

9.7 oz 
10.l oz 
18.5 oz 
10.9 oz 

.7 .o oz 

7.'2. cc 

a.Hawaiian Health P~oject ( 40), ( Ewa Plantution 19~9-1933) shows this 
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x.Results show this, for 

l)Conditions found in 1929.a.. amongst babies and pre-

a)Incidence high in 

v)colds 
•)impetigo 

. x) pink eye · 

school children show this, for 

y) ear infections · 
z)ra.mpant tooth decay, for 

(1) . of 50 babies·, 40 had decayed teeth at l 
(2) 49 out of 50 had decayed teeth at 2 yr. 

b)Mortality'high, for 
x) 25 out of the 75 Filipino babies'born, 1929, 
y) 12 pre-school children died in 1929 

2)Conditions found in 1933, show this 

a) Incidence low in 

v)colds, pneumoni 
w)impetigo 
K)p1.nk eye 
y) ear infections 
z) tooth decay, for 

(1) cleared or arrest in Het:i.lth Center bubie 
on Jones' Balanced··Diet. for , 
(a) Taro and sweet potato substituted. 

for grain foods. 

b)Mortality low, for 

x)Charts show this ( see Appendix) 
y) 225 babies enrolled in Hee.1th ,fSnter in 1933 

with 85% in daily attendance. 
z) Death rate remains high in sections where 

Jones' Balanced D.iet not used. 

b.Food factors ( 37} show this, for 

x.Natural foods bal~ce each othe~, for 

l)Leaves are rich in 
a) Minerals · 
bO>Vitamins · 
c)A.lkali excess 

2)Grains are. ~ich in 
a) Cbl'bohydrates 
b)Acid in reaction 

3)Flesh foods: 
· · · · a)Blood- alkaline in reaction 

b)Muscle- acid in reaction 
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y.Food reactions show this, for 

l)Vegetables show this, for 

a.)Leafy vegetables .show this, for 
x) Rich in vitamins, minerals, iron 

(1) Thinner• greener leaves best, E:s 
(a) Spinach, dandelion greens, turnip 

tops, mustard greens, etc. 
(2)Thicker leaves less valuable, such .ns 

(Cabbage, chl'.rd, head lettuce · 
y)Low in. starch, calories 
z)Alknlinein reaction, for 

(1) High in excess alkali cc. 

b)R.oot vegetables show this, for 
x)·Rich in starch (calories) 
y) Poor in minerals 
z) Vitamins: 

(l) Yellower- higher in "A" vitnmin 
(a) Carrot rich in u A". 

2) Fruits show this, for 

a)Good in ~inerals, vitamins 
b) Yellow frµits highest in 11 A" vitamin 
c)Alkaline in reaction 

x)Int'erior to leafy vegetables. 
(1) Do not insure sound teeth. 

3)Flesh foods show this, for 

a)Good in proteins, calories 
b)Hutritive value depends.on tissue: 

x)Blood highest nutritive value. 
(l) Greatest source of minerals, vitamins 
(2) Alkaline in reaction 

(a) Excess alkali in l pt. blood 
neutralizes ucid in 500 calories 
of muscle meat. 

w)Liver and organs. 
x)Fat 
y)Marrow end cartilaginous bone 
z)Muscle c 

(1) Low in miner~ls 
(2)Acid in reaction 

c)Protein of muscle is broken do~n into urea, which 
in turn is split- into ammonia ( alkr .. li) anci 
carbon dioxide ( acid). 

.. 
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6) Grains show this, for 
a)Rich in calories, proteins 
b ),Acid in reaction . 
c)V~hen polished, loss of vitamins 

x)Beriberi ( lack of 0B" results from eating 
too much.polished rice. 

5)E s show this for 
a Rich in phosphorous; protein and vitnmin ( "D~ 
b Acid in reaction. 

x)Too maxzy- eggs can create rui'imbalunoe toward 
acid ald may result in tooth decay •.. 

6)Milk shows this, for 
a)Good in minerals, proteins, fat, some vitrunins. 
b)Does not insure sound teeth, for 

x)lot indispensable, for 
(l) l qt. cows milk gives ~ co n.alkali 

but does not prevent tqoth dec~y. 
(2) Orientals, Polynesirins e.nd others do 

not have milk in diet ( other thr.n 
mothers milk) but had sound t.eeth. 

z.Other food factors show this, for 

l)Calcium and phosphorous show th.isy 
2)Vitamins show this, for 

a)"A"Vitumin shows this. 
x)Souroe:fish liver oils, yellow,green vegetubl• 

apricots, tomatoes,liver,butter,egg Y• 
y)Valuei 

(1) To. prevent: 
(a.) .R.espirEltory' infections of mucous 

membrunes or eyes, ears, nose, 
sinues,throat, intestines, lungs,k: 

(b) Night blindness. 
(2) To build: . 

(a) bones, skin, teeth, nerves, tooth 
enamel. 

b}"B" Vitamin shows this 
x)Source: wheat germ,yeast,soy beun, hum, 

pork, liver, kidneys, heart. 
y)Value: 

(1) To prevent:. 
(a)indigestion, constipi:.tion 
(b)nerves 
(c) beriQeri 
(~)cold sores, cracked.lip~, quick liI 

(2) To buildl blee 
(a) Norm~l functioning digestive,nerve 
(b) Aids in metabolism of' carbohyci.rEttes 

and fats 
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c)"C" Vitamin shows this, for 
x)Source: guavas, honeydew melon, mustard 

greens, green peppers, citrus fruits. 
y)Value: 

(l)To preventf: 
(a) ScurVy 

· (b) Breaking of small blood vessels 
(c) infections 
(d)fragile bones 

(2}To' build.: 
(a) strong· teeth ~:nd bones 
(b} heal thy gums. 

d.)"D" Vitamin shows this, for 
x)Source: sunshine, fish liver oils. 
y}Value: 

(1) To prevent: ~ 
(a}weak; rigid bones 
(b) rickets. 

(2}· To build: 
(a) strong bones 

(x) Importe.nt e£fect on .mineral metaboli , 
( (l))Mcy ,in excess,increuse sm 

• 

curies, for 
( (u)) Violet Ray did this ,for 

(( u)) n Irraciit:. ting Qlood 
in vitro increases 
its acidity--fatul 
doses always accomp
anied by acidosi&' 

( 19- Lv.urens) · 
((v))Liecht found an 

increased loc&l sub
cutaneous· n cid 111sting 
severd d~~ys fallow
ing ultra violete 
radiation.(31-Grayzel 
and M.ller). . 

((w))Potassium in blood 
diminished <.:.f te r 3 
or more r&Qiation 
with mercury v~por 
quartz lhmp(Pincuosen 

and Makrineos) 
((x))Increused ucid of 

intestines contents 
of 

( ( (1))) ?..nchiti,c babies 
( ( (2))) dogs,rats. · 

((y)) Increased acid 
condition of skin 
(3~- Kop1i;.nsky). 



-14-

. . 

((y)) Carnivorous P.nimcls 
prowl at night to avoid 
sun i.nd " D" stimulant.. 

{ (z)) Carnivorous grican tribe~ 
lethargic, sleep rnuch of t 

(( (1))) Said to be due to 
protein putrfnction j 
intestines. 

llbJ) May increase liabiliti" to 
respiratory/and blood vessel 
disease, for 

((x)) Diet imbulunce has shown 

III,JONES' BALANCED DIET: 1! To insure good health and sound teeth,. on e. mixed o.iet 
it is necessary to h~ve sufficient amounts of protein, 
fat, carbohydrates, calcium, phosphorous,, iron, vi~~mi 
and all otner essential food constituents, PLUS-ACER! 
MINllUJM OF ALKALI ASH. 

A.Maintain Alkali excess 'by: 

l.Fruits and vegetables. 

a.Child; 

x.Needs more thun adult, for needs 
1) 2 servings of ft"Uit or vegetable for every serving 

of acid ash-food ( meat·,fish,eggs, cereal, bread, pastry 1 
a)Serve l thin, green 1 eaf vegetable ( spinach, 

turnip tops and beet tops, must~rd greens, etc. !2£._ 
ever:.y 4 servings of vegetables ( one thin-leaf green 
vegetable in every five vegetable servings) for 

x)Thin leaf green vegetable yields more calcium 
minerals and alkali excess, for 

(1) The thinner and greener the leaf, the 
richer in minerals,.- vitc.mins e.nd potent 

,alkalinity. 

b.Increa$e amount of fruits and vegetables in summer und sun e~sur 

x.Necessary to balance Vitamin "D 11 ( 42), for 
l)Alkali lowered in blood plasm by sun-exposure ( 5,30142) 
2)High de·gree urine acidity, reaction from suti(5 .... Blatherwic: 
3)Poor physical development, rampunt tooth decay if on a 

grain and little vegetable diet ( 421 30) 
4)ln tropiclil climates ~dults may need 150 cc alkE..li"( 4~) 

c.Avo_id excessive alkali balance, for 

x,Over 100 cc (unless in hot season of temporate climate, or 
i~ tropical climates) mt::J7 result in 
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l} Calculus formations ( 37) 
2)Alevolar atrophy ( loosening of teeth in cdult life) 

(a} Samoa showed this for 
x) Sea food ( protein-acid)· reduced, increused 

alkali excess r:nd paradontoclasiu res'Ulted 
almost universally in people over 35. (.37) 

B .JONES' BALANCED DIET APPLIED TO: 

!.Sherman ( Average American Diet) 

a.Option One: 
x.Reduce grains. 

l)From 1220 calories to 600 calories ( ! lo<:;.f of bread.) 
y.Substitute: 

1) 400 calories of potato 
2) 20 11 thin 1 e?f, green vegetable. 
3) 200 n molasses ( sorghum or cane, be certain mo 

z)Resuitz 
l)Same carbohydrates 
2)More minerals, vitamins 
3)Alkali excess. 

corn syrup in it) 

b.Option Two. 
x.Reduce meat: 

2.H awaii 

l)From 608 calories to 388 calories 
y.Substitute: 

1) 20 calories thin-leaf green vegetables ( 4 oz.cooked) 
2)200 11 molasses ( about; 3 Ta.blespoons) 

z.Results: 
l)Small gain in calcium. 
2)Large gain_ in iron and vitamins 
3)Alkali gain-of 77 cc 

a.Ewa Plantation- native diet for babies, 1929 

v.50-60% calories from milk • 
. w.30-40% 11 11 . gruin, ~nd small a.mount mec.t,fruit, veg. 
x.Example: 

1)22 lb. baby fed: 

z.Result: 

a)24-40 oz. cow's milk. 
b) small amounts vegetable.s and fruit 
c)30-40% total calories from rice and breud 

x) Gave alkali of 5 cc 
(1) Urine reaction of child stro~gly ~ciu. 

l)Nearly 100% tooth decay in l~-to 15 mos. babies. 
• 2)High susceptibility to head colds, pneumonia,skin. and 

other diseases. 
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b.Jones 1 Hawaii diet ( 42, 43) 

u.Substitute for babies: 
l)Poi and sweet potato for grain. 

a)Result: increase of alkali to 45 cc 
' x)Urine reaction becomes normal or even alkali. 

v.Substitua for older children: 
l)fruit'S': generous amount 
2)vegetables u " 

3)taro ( root und top) 
4)sweet potato 
5)milk 
6)meat and egg 
7)~ syrup for refined 

w.Substitute for adults: 
l)above diet. 
2)Results: 

a)Improved health 

sugar(refined sugar is acid.in 
reaction) 

b)arreat of tooth decay 
c)greater resistance to colds. 

x.Substitute for pregnant woman: 
l)above diet. 
2)Result: 

a)babies born with better bones and teeth 
b) better start in life. 

J.Shol es and Sato's diet, vs Jones' diet. 

a.Diet: ( Shols und Suto 1s) 
· x.Milk, vegetable, small amounts meat, egg. 

b.Result: · 
x}If leaf vegetables and fruit used in excess, could 

exceed 68 cc alkali excess. 
l) If too high in alkali excess, bad for bone if used 

for weeks or months, unless generous supply of~"· 
a)Hawaii has 7t hours tropicEl sunshine dnily. 

4.Mellanby diet vs. Jones' deit. 

a..Mellanby diets conducted at different times, conditions, 
on different children and of different composition. 

x.In the one experiment in which the incidence of curies 
was the least recorded, the potential alkali of the, diet 
was the greatest. 

y.African sun held nee. by M.ellanby,, for Vit. 11D11 • 

l}No reference made by Mellanby to diet, to type of 
vegetable or fruit eaten by natives. 
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y) VJhen native children place!! in school 

5.Navy·vs Jones' diet. 

a.Reduce a 

and clothed, 50% of children developed 
tooth ciecay. Therefore Mrs; Mellc..nby 
concluded that n even the .ilfrican sun 
may not be of great caleifying or pro
tective value when it strikes well-clothed 
children. " 

(1) She makes no mention of the introduction 
of civilized food: cereals anci. gr::i.ins 
as well as clothes. 

x.Meat --- 300 calories ( l/3 pound) 
y.Bread-- 100 11 .( 1 slice) 
z.Sugar " " (l 3/4 T.) 

b.Increases 
x.Milk- 300 calories ( 14 oz) (to replc-~ce meat) 

c.substitute: 
x.Raw vegetables--100 calor.ies ( for bread) 
y .Molasses - " " (for sugar) li T. 

d.H.esult: • B!:!z. Jones 
Fat 155.0 grams 150.2 
Prot. 136.6 128.8 
Carb. 418.1 436.4 
Phos. 1.94 2.22 
Cale. 0.844 l.5 85 
Iron .027 .029 
Vit A 8,075. units 10,959 units 
n c 219 326 

ALKALI EXCESS 18.86 cc 93.66 cc 

6.Average American Diet ( Red Cross ~utrition Diet) vs Jones 

a.Jones: 

x.Reduce: 220 calories meat. 

)I.Substitute: 
L) 20 calories spinach 
2) 200 calories molasses ( 3 T) 
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z.Result: 

~· 
Av .Amer.. 104 

Jones 9.3 

~· Phos. . !!:2!!. Allt. Excess 

73 

94 

16 

153 

.017 

.024 

0 

TL 

7.Comparative diets.vs Jones. 

IV. CONCLUSION: 

a.See chart in Appendi~. 

" The dietary principle involved in the Ewa Plantati9n feeding 
experiment is universal in its application. It may be that 
there is some unknown factor in fruits and vegetables which 
-is specific for dental caries and that the leafy vegetables 
are particularly potent in this respect. However, until 
that factor is discovered, the potential a.lkr.J.inity of an · 
otherwise adequate diet seems to furnish a dependable guide 
for the control of dental disease. In the words of Aristotle: 
11If there is one way better than Hnother it is thewr.:..y of Nu~ure11 • 

•1.tUJ.JJ.#11,.;.J# Uli' 'J.Jl•.~ ff11'111T Trlf 'f; Tfiff, m: 
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. REPOftT ON II TEETH 

from 

PLANTATION HJ:.;.ALTH BULLl!."'TIN- July, 1937 
EditcnNils P.Larsen,M.D. 

Churles 1. Wilbar,Jr.M.D. 
Published Ewa,Ocllu,T.H.Vol 11.Bo.l 

Dtu-ing the last two years various members of the Ewa Health Center h<~ve been 
asked whether our optimism about correcting tooth decay has continued. vne of 
the bi-products of the Eaw Health Center has been the observation and the 
at.tempted finding of the cause of the rampant tooth decoy in the-children of 
the Islands.The first survey !IICide in Honolulu showed that practically nll the 
Oriental children in the Islands had tooth decay and many of them had very 
ra."!lpant decay. The common type is ft f'orm of enamel decay cG:.lled 11 odontoclasie:. 11 

and occurs principally in the deciduous teeth. Some of our previous publications 
hmre shown mouths of four and five year olds with every'9tooth decayed. 

As to the causative factor, our working theory for a long time hr;.s been that the 
acid-base v1;;.J.ues o_f the food was. the primary cause. ·rhis brought forth ;~ great 
deal of disc~ssion since there is considerable liter&ture indic~ting that the 
acid-base va:' .. ues of .diet have no, demonstrable influence on her,lth. However, 
there is a.lso considerable evidence .thnt under cerkin circumstttnces, and es
pecially if cont.inu.~d for u long period of time, it may h<~ve definite effects. 
Vihether the theory is the answer or not is of no impork.nce. The observation, 
we feel., Js the really im:QQ.rtc.nt thing, und the observation is this; that 
£h!.ldren on hig.~ carbohydrate diet in which the carbohydrate is a cereal (rice) 
all have bad teeth· whereas children eatin a hi h carbo drnte diet in which· 
l:!lJ'l carbol}ydrate is u tuber taro or otato ht,ve close to rfect teeth. 
Perhaps it ifJ incidental that the starch of the ceree.l leaves. un ,,cid-residue, 
and the starch of the tubers leaves an ulkuline residue after it hlls burned in 
the body. Nevertheless, this is a known definite factor. We Lre willing to 
grant, however, that. someday some, as yet unknown vik~min or other factor mt:iY.: 
be found. If this is found it does not chun e the observation t.hv.t children-:, 
~~_:Starch comes largely from the alkaline foods fruit ve etables tubers 
do_h:;:.,,Y.1? . ...£00d teeth1 and children !whose starch comes from the cereals have bad teeth. 

At present w,2; are stating our observations a little differently, and rather thc..n 
postulat.;r.g lihat the acid-residue diet is associated with bad teeth, we state the.t 

_<,,1:,r;.,. ~9id-:!:£siqu.e diet in which the acid-residue comes l<~rgely from cereal ( especiE~lly 
polished rice) is associated with bad teeth. The a.c:l.d-residue diet coming from 
moat and fisi-:., consumed by the Eskimo, for instance, has been reported as being 
associated with ·good teetho Even on the acid~base theory this cun still concei"Vf<bly 
be correc:. s::l.nce the body, being fed, a great excess of mec.t, can turn much of 
this protein into ammonia and in this w1..cy neutralize other acid radicttls. 
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The flat· statement that an excess of acid radicals are always cared for 
by tpe body. without any damage should be questioned. Aub und Retznikoff showed. 
definitely, in the work on lead poisoning, that en excess of .ncid radicals 
cause an out-pouring.of calcium from the bones. Hawley, in Rochester, has also 
recently shown that when vitamin C is ingested with a meat diet, there is 

. considerable out-pouring of vitamin c. The concept we are stressing at the 
present time is that an excess of &cid radicals may cause a non-utilization 
of necesscp::Y factors, even though these are ingested in the diet. We would 

. like to stress .the fact that we do not consider the theory as a proven one 
bi.it an excellent one as a working hypothesis. We would like to again comment 
(and this has been proven repeatedty by observations made by doctors on the 
plantations) that poi-fed babies have iri.t'initely better teeth thi;;n the rice
fed babies. · 

To make a gross check on Ewa Plantation as to whether the teaching progr<:m hEd 
been effective, Dr. Pritchara recently surveyed carefully the teeth of 17l 
children on the plantation in the same age group as those surveyed in 1931 
at the start of the teaching program. The accompan.ying chart indicates definitely 
that there ha.s been a marked improvement ... You will note that there.is E-bout.50% 
less tooth decay than there was in 1931 at-the same age level. But more th&n this. 
Dr. Pritchard reports it is the condition of the mouth-·--.... the -hardness of the 
enamel and the general improvement-- that is striking. This the actual numbers 
of decayed te.eth hardly indicate. A very small cavity in 1936 on the cha.rt .re
ceives the same value as a large cavity on a soft tooth in 1931. Hence, he . · 
reports, although the table itself is striking, the exrunh>.~tion of the teeth 
is much more striking. 

1931 1936 

Babies: 
Total 106 72 

% decayed tee'th 80% 15% 

Two Yr.Olds: 

% decayed teeth 99% 33% 

ED HEALTH CENTER TOOTH SURVEY. 



1929 
1930 
1931' 
1932 
1933 

EWA PLANTATION, EWA DISTRICT 
(Excl'lls~.vf, c.f Etm· J>).c;r\tf..l t:lC>n) 

Honolulu City. 

INFANT MORTALITY 

July 1, 1928---- June 30, 1933 

EWA PLANTATION EWA DIST. 

174.4 111.9 
98.7 98.2 
?2.0 90.4 
42.2 85.2 
30.9 102.l 

Ewa Plantation--- causes for death:' 
1 case--- Caesaren section. Age 12 hours 
1 case - premature birth 11 5 hours 
l case- whooping cough 11 3 months. 

Filipinos and others. 

1930* 1931 
(Healt,h Center 

started) 

Filipinos: 

Babies born: 78 49 

HONOLULU CITY 

85.3 
77.9 
65.5 
78.5 
68.5 

41 

J . 

n , died: 25 
76 
10 

56 
-6 4 2(one & new born) 

Mort.rate: 320.5 1.31.5 

All 0 th~.!e.: 
born 94 76 
died 5 5 

Mort.rc::.te: 53.2 65.8 

107.l 

69 . 
3 

43.5 

81.6 

70 
1 

14.3 

47.6. 

56 
1-new born 

17.8 

·ll- Health Center death rate was O. Ewa. Plantation included several 
villages, of which the Health Center was first placed in but one. 
No deaths in babies during their first year of life, occurred in 
the Health Center vill~ge during the period of 1930-1933.Previous
l:y the rate had been one out of every three born, died within the 
year. 
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COMPARATIVE, DIEl'S 

H. S. P. A. fiESE.ARCH HEALTH PROJECT 
Bulletin No.l. 

Report of Dietar,y Observations carried on at Ewa Pl~ntation, 1932,-1933 

DIEr No.l 

12% cows milk 
40% womans milk 
40% grains 

2% meat-eggs 

5% fruits,veg. 

No.Babies: 64 

Urine 
reaction acid 

Growth: 
Heigh th: . 

(Stand.29.2 11 ) 29.~ 

weights . 
(Stand.2l.5pd) 19.25 

TOOTH DECAY 
% of cases· 

% of teeth 

FINDINGS: 

. DIET )lo.2 

40% cows milk 
12% womans milk 

·40% grE.iins 
2% meat-eggs 

5% fruits, veg .• 

11 

RESULTS1 

28.75" 

18.75 

100% 

DIET No.,3 

40% cows milk 
12% womc.ns milk 
32% potato nnd taro 

4% grains 
2% meat-eggs 

10% fruits-veg. 

normal 

.30. If 

21.25 

7% 

4% 



DISTR.IBUTION- CALOtUES liND POTENTIAL ALKALINITY• 
in relation to Dental Disease as reported from various Institutions. 

- Percentage · ' 
Place Institution No. aa:e caries dur-

Average Amer .Home::> 1err.Jtl.D 

1 
ation 
Years 

.,, ___ 
tot~ 
caloriei 
per day 

3256 

, 
DIEr-% cal. 
milk. mht.r:i 

tubers 
fruit.Ve£ 

8.1~; 12.0% 
-------~·--···~--.. ---- /'*""" ____ ;__~-- i--_.;----li+tl-1~41--1--· 

(.,~ .. , +.\ 
' . -·-

·111,Marks-Honoroff 40 ~-18 LOO% ~ yr. 2235 18.4 17.9 
-- --

fl lVlooseheart 264 l.0-17 !L 2805 20.8 r6 • .3 
n I Ll-18 l. 2965 17.8 22.1 
n (Hunke ~t) " l.2-19 l.' 2996 ~0.2 14-4 

-~-

Mich. Cold.water .~59 ? ? !L 2200 32.0 25.0 
fl Hosp.(Bunting J22 6-13 86.4~ ? 2090 31.2 16.3 

-'- - --- -
53.0 33.0 7.0 

-·-
Fowl 
mout 

fish 
erts:t 

20.8% 

12-{t 

13.2 
12.9 
12.8 

9.0 
10.4 

.3 .o 

I ,! Alk., 
% chi f'a.t.C! QUO' .,.,..,,,ins ex. New ca~ • 

10.~ ~ 10.6~ 38 .. 2% 0 
- -

48.~ 5' 9"' 5cf -I ~. io 

io:?l -·-----
14.l 24.8 251 78.0;", 

10.0 13.0 24.0 . 7~ 

m~; 10.2 13.5 28.7 SJ.4,,, . 
13.0! 

: 
25.~ 21.0 p8' 

~I 16.3 13.l l~.,3 36 56.8% .. 
l 

4.0 4 ! 7.1% ' -96.0% 53.0 0 5.0 J .. O l2.:.Q. 9 

I 

187! 

Hawaii-~~oh~~t. 75. l-15mo ~ l · 1100 

,. ~~~~.Q. ' ·~~--~~---~------~--~--~-~--~~-~---4 
0 50-.0 25.c 

I Samoa -Ferguson ; · adult$ : life ~200 
/ Jungle Sch. l345j schoo. J.6 ~-6 . r2200 

-T;l;~~·~a.;--r:~;.~l-2l- l.3%1 lif-:;- ~20-0··---1-------·-
r.nnhA shall 8) adul tf " !1200 

Southern 
U.S.Plant. Jones 
Negro 

life ~200 
ti 12200 

• 

20.0 
20.0 

0 
0 

50.0 8.C 
'>0.0 8.C 

(s.potttto 
T.greens 
15.6 
15.6 

98;1. :'lV. 
20.0 5 • I 0 1281 

0 -··---

.. ___ .. 
j 22.0 1001 
.:i2.0 l.l.6 I 6'3 .6j d'l4 

·1 pork mol. corn . . 
18.7 15.6 50.0 1081 
18.7 15.6 50.0 741 

• 
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ACID-BASE B.ALPiNCE OF MODEtiATE COST DIET FOR BOY 16-20 YE.AP.S OF ;1GE. 
as issued by the Bureau of Human Nutrition nnd Home Economics 

. Agricultural Research Administration, U. S~Dept of Agriculture. 
by Martha R. Jones, Ph D. 

FOOD 
Kind • Amt. 

6 qts. 

Meat:Av. ) l! l:bs. 
fo'fll)Zf 
'fish) 

Eggs (No.) 5 

Cereals(mixed) 6 " 

Potato:White 3J n 
sweet l 11 

Citrus fruits l 11 

Tomato l " 

Green & Yellow 
Veg. ( 3 j>tis) 
Green veg. 
Lettuce ! '

11

1 

St.Beans 
Peas " 

Yellow.Veg. 

~=ots ! """ 
Turnip 

Other veg.fruits 
Vegetables 
Asparagus 
Beets 
Cabbage 
Squash 

Fruits 
Apples 
Bananas 
Pears 
Prunes 

i 
11 

II 

" 
" 

} n ' :: 
t " 

Dried Beans,etc 
Lima beans 2 oz. 
White n 2 oz. 
Peas 2 oz. 
Peanuts(sh) ~ oz.· 

Butter 8 oz. 
Lard 12 oz. 
Sugar;jam,etc 12 oz. 
TOTAL PER vmx 

n " DAY 

• 

Kinds and Qua.ntities ·of Food for One Week. 

CALORIES 
Per Lb. • Total 

314 

900 
750 . 
450 

66 

16.33 

302 
447 

169 
103 

72 
176 
251 

159 
445 
124 

101 
167 
120 
103 

214 
290 
256 

ll60 

1586 
1564 
1612. 
2487 
3491 
4080 
1815 

3768 

1.350 
375 
225 

330 

9800 

1057 
447 

169 
103 

36 
88 

125 

80' 
222 
62 

50 
83 
60 
52 

157 
145 
128 
580 

197 
195 
201 
.311 

1745 
3060 
1362 

26,563 
3,795 

• 
ACID ALKALI 

Per 100 Cal • 

7.0 

1.8 

acid 

0.7 

. 3.3 

8.7 
5.4 

11.0 
24.5 

38.6 
13.0 
1.2 

24.0 

7.0 

3.6 
23.6 
18.0 -
6.1 

6.0 
5.6 
5.6 

12.0 
5.0 
1.5 
o. 

' ACID ALKALI 
Total • Total 

74.3 
17.2 
17.6 

23.1 

284.2 

·acid 

422,6 
60,4 

92.0 
~-1 

18.6 
25.2 

l.3.9 
11.4 
l.5 

l.8 
l9.6 
10.8 
. 6.2 

9.4 
8.1 
7 .2. 

23.6 
9.8 
J.O 

. 431,l 
61.6 

EXCESS OF BASE OVER ACID - - - - - - - - - - - - - - - - - - - - - - - l.~ 
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Cereals-5j./3lbs. 

Green Leaf Veg .. 
3 lbs. 

sugar 5~ oz. 

Molasses. 

- F -

SUGGESTED CHANGES BY 
MARTHA R. JONES. 

in 

MODER.ATE COST DIET FOR BOY 16- 20 

as issued by Bureau of Human .Nutrition und 
Home Economics, U.S.Dept of Agricult'lµ'e. 

(ccN.Sol) 
CALOiUES ACID ALKALI 

Amt.Per lb. total per 100 Cal. 

1633 8709 2.9 

1:29 387 90 •. 0 ,. 

1815 624 

24 T. (12 fLoz) 1464 19.0 

per day· 3798 

TO'L ~ ACID TOI. l:.LK.AL! 

252.6 

348.3 

278.2 

151.l 

EXCESS Ql BASE, OVER ACID - - - - - - - - - - - - - - - - - - - - - - ~ 95.2 



• 

-G-

REFEtlENCES 

l.HANKE, M. T. and the Chica.go Dental .Resea:vch Club: 11Nutritional Studies 
on Children." Dental Cosmos, 75: 933.0ct. 1933 

2.BUNTING, R. W., J:J, PHILIP, and H.4.fill, DOilOTHY:" A report of the success
ful. Control of Dental Caries in Three Public Institutions" 
Journ. A.D.A. 18; 672.April, 1931 

3.KOEHNE, MARTHA, BUNTING, d. W. and MORRELL, E.LSIE:.l\mer.Journ.Dis.Chid.48.6 

4.HONOrl.UFF, H. A. "Prevention through Systematized Treatment of Children•s 
Tee.th" Journ. A.D.A. 21. 33 Jim. 1934 

I 

5. SHERivl.AN, H. C. "Chemistry of Food and Nutrition." P::ac'Millun. 1932 

6.AG1"11El'l, 11. C. and ft.G, £::.Ild TISDALL, F. F. " Production nnd Prevention oi' 
Dental Caries. 11Journ. Pediat. 2:190.Feb. 1933 · 

7 .MELLANBY, MAY "Diet and Teeth11 ,Mea.ic1->.l t\esearch CounciL.Specinl d.epoI't, 
Series No. 191 • 

8.Price, Weston A. "The' Experimental Bc:i.sis for a New Theory of Dent•tl 
Caries." Dental Cosmos, 74: 1139.Dec. 1932 

9.BuYD,·J. D., DRAIN, C. L. and STEAHNS, GENEVIEVE; Jount. Biol. Chem. 
103:327. 1933 

10.KtlGELMASS, I. N., KING; T. B. anci BODECKEn, C. F. ·11;t[i.v1 Bnsis Feeding in 
Prevention und Treatment of Dental Caries. n Journ. A.D.A. 21: 110. Jan. 1931 .. · 

ll.HAWKINS, H. F. 11 Relation oi' Diet to Dental Caries. 11Journ. A-.D.A. 21: 
630. April. 1934 · 

l~.JONES, MAHTHA a. ,LARSEN, NILS P unci PH.ITCHAHD, GEUi~GE.P. "Denthl 'Dise•tse 
in Hawaii. 11 Dental Cosmos 72: .797 .August 1930 

13.HESS, ALFRED and LEWIS, J. M. "Appraisal of J.ntirachit~cs in Tet'ms of tlc.,t 
and Clinictl Units. 11Journ. A.M.A. 101;·181July1933 

14.DAY, c. D •. M. ana. SEDWIC:;<,, H.J. "·Studies of Incidence of Dentc-.l Curies· in 
Children at Puberty. 11Journ. Dental Research 14; 214 June 19.34 

15.P~ICE,, WESTON A." Relation of Nutrition to Dental Caries among Eskimos r,nd 
Indians in Ala.ska and Northern Cr.nada. 11Journ.DentPJ. Research 14;22'7. 

June, 1934. 

16.JONES, MAftTHA R. and SIMONTON, F, V.f..mer.Journ.Physiol. 79:694,1927.Journ. 
A.D.A 15: 881,May 1928. Jourm. A.D.A~ 14: 984,June i9~7; Proc. 
Soc. Exp.Biol. and f\ied. ~3: 734 Muy 1926 



• 

-·H-

17 .!!.CJB.GLN, AGNES Fi,Y. University Cul.Pub. in Physiol. 8:61, 19.34 

18.JCJl)l:SS, BAH'I'HA f~.' LAH.SEN, NILS P. &nd PB.ITCH.um, G.P. "Denkl Disease 
· in Hawaii" Dental Cosmos, 7.2.: 4.39, 574.May t~nd June, 1930 

• 19. LAUB.ENS, J. " Physiological bffects of rlr;.diation" Physiol. :i.ev. 8: 1, 
Jim. 1928 

20. VAN SLYKE,D.D. 11 Studie.s of P.cidosis:Normul nnd Abbormnf Variations in 
Acid-.Base Balance .of Blood. "Journ. Biol.Chem 48:15.3,Sept. 19~1 

21.CJA.R.D,H. C. and P1'TEtlS, J. P. 11Concentration of Acid and Base in Serum' in 
NormcZl Pregnmicy. 11Journ.Biol.Chem. 81:9.Jun. 1929 · 

22 .. MCCOLLUM, E. V. und SI!i'iMONllS, NINA '11Newer Knowledge of Nutrition. 11Mnc 
Millan 19.C:9.Fourth Ea. 

23.M0ftU10TO, KOKICHI. "Efficiency Standard of Living in Japan. "Jgpnn Council 
of Inst.of Pacific Relo.tions.Tokyo,Japan · 

24.FERGUSON, H..· A. "Dental Survey of School Children of Americ<~n Samo<:t." 
Journ. A. D.A. 21: 534,Mflrch 1934_ 

25.HAMMOND, J. and HSIA, SHENG. 11Develpment nnd Diet of Chinese Chilciren. 11 

Amer.Journ. Disc.Chi.ld. 29: 729.June 1925 

261MILLER, CARY, Bernice P. Bishop Museum, Honolulu, Huwaii.Bulle tin &: 
. 

27 .-DETLEFSEN, J. 1'.. Journa.Dental aesearch, 14.216 JunE:f 1934 

28.BRADL1Y, .?.LICE V. 11Ta.bles of Food Vclues11 :Manuc.l Arts Press 1931.Peori::.1!11. 

29.BUNTING, R.W.Bacteriologicul, Chemicul und. Nutritionul Studies of Dentf.1 
Caries by the Michigan Research Group." Journ.Dentul R.es.15:16l:.,lune ,19.34 

.30.SHOL, A. T. and SATO, A. 11 Acid Base I~1etabolism, Det.ermin1.:;.tion of Base B4lunce11 

Journ.Biol. Chem.58: 235, 1923 

31.GRAYZEL,D.M. <:lld MILLEri, E. G.jr. 11 The pH of Contents of Gastro Intestind. 
Tract in Dogs, in tlelation to Diet c.::nct rl.ick<:ts. 11Journ.Biol.Chem. 

76 76: 42J.Feb. 1928 

.32.KAPLANSKY, S. Zeitschr. Ges. Exp.Med. 63: lCY..::. 1928 

33.JONES, BARTHA?..., LARS~, N. P. und PRITCHARD, G. (. 11 Dential Diseas in 
Hawaii: Can Unerupted Teeth Decciy?"Journ.A.M. A. 99:1849.Nov • .26,193:2 

II 11 DentcJ. Disease in Hawaii, H.elationship between Bone r:nd Tooth 
Development in Infants." Amer.Journ.Dis.Child.45:789,193.3 



r f 

'.)'"~·}"".· . .·". ~ '_.. :' ~ ( 

I .. • \·,, 

(' c • • ; 

G.F.Den.tal Cosoos 72: 797 ,1930~(.-
-I-

33.JONES, M. l:l.. ,LAttSEN, NILS P. and PRI·rCHArlD. 

340 II 

35. ff 

36. Idem 

n . . . ?2,6S~.193ol 

A.J .Disc .of Child.April,1933, • , 

n II 

II II 

Vol 45, 789-798 

Dental Cosmos ME'.y,.Jun~,July,Aug.19J0. 11Dental · 
Disease in Hawaii". 

37.JONES, MARTHA R. "Our Changing Concept of nn Adequate Diet in R.elntion 
to Dental Disease." Dental Cosmos,June,July,Aug. 1935 · 

38.JONES. MARTHA R. and CROSLAND, GEO B. U. s. N. Nnval .Hedicul Bulletin 
· Vol.34,No.2. L936, "A study of the Diet in :::{elation to Caries 

Activity in 212 Eillistea men at the Pearl Hurbor Submerine 
Base ,Hawaii. " 

39.JCJNES, MMTHA. fl. "Dental Caries- the Hundwriting. 11 in the. Mouth". J<..JU:tN. 
of' Dental .Research, Vo~. 22. No 3 June, 1943 · 

40.HAWAII.AN. P. A. RESEARCH HEALTH PROJECT. Bulletin No. l. 

4l iilLSON, D. Pbysiol. Rev. 1923, 3: 295. 11Muscu1Er Exerc1$e causes an 
increase in the acidity in the blood" ( quotation from it) 

42.JONES, MARTHA R., LAftSEN,NILS P. und PftITCHAfill, G.P. 11 Tc..ro tind. Sweet 
Potatoes versus Grain Foods in ~telation to Heft.1th and Detnul 

Decay in Hawaii." Dental Cosmos April, 19.34 

43.LARSEN)NlLS P. and W!LBAf!., CHAS.L. n rl.eport on Teeth" Plantation Henlth 
Bulletin July,. 193?. Vol ~. No.1. 

\ 

• 


