DIET AND TUOTH DECAY 'ARE RELATED

INTRODUCTION: Uur present so-called " balanced diet" is inadequate, for
teeth of our American children prove this, for

2.98% have teeth with decay or caries.

b.Midshipmen's caries increased slthough their diet
was superior nutritionally according to accepted
- standards.

WHAT IS WRONG? WHAT CAUSES THIS DECAY? DOES DIET CONTRIBUTEL
TQ IT? IF SO, HOW?

HELD:

1.Tocth decay is one of mggz manifestations of & certain imbaiunce
in nutrition. '

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

3. Bones and teeth ( enamel) do not react alike to certain nutri-
tional faults.

HISTORY:

I. DISCOVERIES:

A. Eerliest 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.lulden, 1839, coined the WOrd-"Protein" meaning "first®
2.Calories defined. \ -
3.Amino acid defined.
4eVitamins defined.
a.Funk, 1900, coined the word, called it © vibamine"
X.From " vita"( essential to life) and " amine®
belonging to class of nitrogenmous subsbances
called " amines"
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" 1) Found could prevent and cure beriberi tnd
"+ rickets by a " something® in cod liver odl .
2)Experiments on rice polishings showed this.

\

C Teeth and Bone relationehig discovered:

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

2.Differentiated:
a.Fox, 1800, differentiated, for

x.Held bones could be repaired by nature.
y.Teebh could not be repaired, hed to be extracted.

rd

-~ b.Miller, 1881, held decay externally céused, for
' x.Enamel affected by food debris, for ‘
1)starches and sugars trapped in pits and fissues

Jdu V converted into lactic acid, for
ajﬂxv ' &)Bagteria did this.
~c.JWilliams ( J. Leon),‘held tooth decay due to environment:

"Clezn teeth can not decay" for
x.Held enamel does not chunge once it is formed.,

e d.Mrs. May Bellanby held tooth decay due to deflcienqy
‘Q;&Q% . in "Vltamin pr. ;

Wt .Agnew(é) ‘held tooth decay due to lack of phosphorous and "Dv,

l

f.Price ( 8) held fat soluable activitors and phosphorous play
dominant role in control of caries.

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

IT.DIF: _INADEQUACY.

A.ur present diet is inadeqpate,'fork
l.Average diet recommended for children shows this, for

8.83% of large group of children (1) on this diet had
- progressive tooth decay ( caries), for

x.Diet consisted of:
1)1 qt. milk
2)1 egg
3) 1- 2 oz. butter
4} 1 - 2 pounds fruits and vegetablee

5) Other foods
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2.Milk and calcium mot the comtrolling factors, for

a.Good teeth found where mo milk taken, for
x.Polynesicns show this, for
1) No milk in the diet excepting mother's milk.
y.Chinese aphan children show this (37)

b.Long breast feeding aoes not insure development of good teeth, for
x.Hawaiian babies ( 18) shows this, for
‘ 1) Almost universzlly breast fed for & yeur or ‘mach longet
2)95% of 64 babies had uecuyec teeth for 15 months.
¥.Duy and Sedwick (14) show this, for found
l)Little difference in caries between breastfed end
artificially fed babies, for
a) Complete statistics of 370" children showed this.
z.Hess ( 13) showed this, for
1) Bach of four breastfed bazbies controlled had caries
in both decidious and permanent teeth.
2) Diet of each of above included: ‘
a) 1 pt. milk, bubtter, 3 eggs week, vegetebles
b) 1 pt. milk, butter, 2 eggs daily, orunge julce,
no vegetables, S
¢) 1 pt. milk, butter, 2 eggs daily, no vegetables.
d) 1 qt. milk, l egg daily, few vegetables. ;

¢.Cows milk not the answer, for :
X.Babies fed on it are 3 times as lizble to rickets as
breastfed.
1) Cows milk has 3 times the calcium, 6 times the
phosphorous o’ wom:n'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 vitumins, for
1)Supplemented bzse diet with cod liver oil, cream,
malt extract end egg.
W.Lo¥ in caleium ( .090 gm)
X.Result:
1,92, 5% of children had zctive caries to unususl
degree during the < yr. conbrol.
&)Number of new cavities higher than averuge
child under ordinary diet and hygiene, for
x) 37 of 4O children developed average of
3.6 new cavities per child.

b. anby ( 7) diet shows this, for
) x.Shows Vit. D. not the determining factor, for ,
1) Diet # 7,highest in "D" ( 12.9 times duily require-
ment) produced 4 times number of mew cavities
~ as Diet # 8 with omly 1/3rd &s mach "D¢.
2) Diet # 6 and #8,with comparable amounts of "D" show thi
a)Diet #6 has 5 times increase in caries us # 8.
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3. Carbohydrates not controlling factor, for

ey

#) Incresse in cavities clmost as high zs average
American child for
a) Americasn child imcreuse in cuvibies, in six.M0O8...75
b)Mellanby * n " " .63

c.Hunke ( 1) shows this, for
X. Caries reduced 50% in child with low "D“
3
d.Dey_and Sedwick ( 14) show this, for
X. Gave 147 children 6000 A, 1400 Dy for l yr. found
"no appreciable affect." ‘ .

e.Moogeheart ( 1) experimemts show this, for 3 yr. control does, for
X.Shows Vitamin C not &« contributing factor, for
1)Orange- lemon juice proven not controlling f?ctor, for
- a)16 oz. orange juice, plus 1 lemon daily ( 1 oz
is &ll that is necessary)
- plus 1 qt. milk, almost one egg, 13 oz. butter,

- " other food, show.this for
x) 33.7% of children had active caries.
V) 8343 " v " - orenge juice reducec

z) Less caries when no orange juice, thsn when
3 0z. ( 3 times requirement) taken.

f.Hawaiim shéws this, for
X.Shows Vit "D" not the controlling factor, for
1)Tooth decay almost umiversal =nd rampent amongst
islanders of laboring population, for
a) Teeth of their babies erupt defective with little
or not enzmel.

2)Bone quulity poor, for
a) Flat, broad, flexible chests of child show this.
b)Histologic studies of bome show this.

a. Caries lmmunity foumd in diets low im carbohydrates, for
x.Boyd and Drain (9) show this.
b.Caries immmity found in diets excessive in: carbohydrates, for
x.Original Polynesian diet shows this, for
1) 80% of culories were in form of sugar snd starch, for
a) Taro, sweet potato end sugar cune, und tarc
; leaf tops. principul foods. No milk,
¥. Plantation negro diet shows this, for
1) Carbohydrates from corn, sweet potato, sugar cene znd
sorghum, Little milk. Turnip tops used in large
A quantities., ; ‘
z. Chinese children (37) 74~ 78% of diet in form of carbohydrutés,
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II.‘DIET DEFIKITEBY”&EE@QTS TEETH, for

A.Bones and teeth resggnd different;z to diet, for

l.Experiments prove enamel znd bome ( including dentin sznd cementum)
‘ ; respond differently, for
a.Enamel on dogs' teeth proved this, for '

x.Jones ( 16) experiment 1920-1928 proved this, for

‘ .
1) Enumel znd bone responded differently, for
e) Alkaline excess aiet shows this, for
x)Enamel showed this, for
1) Enzmel excellent, for ‘

(a) Never had disintegration of
enamel ( odontoclasisz) on
highly alkaline diet.

" (b) No caries seen in 300 dogs studied.

¥)Bones, dentln and cementum showed this, for
' (1) Retrograded, for :
(a) Long bones and alveo;££~ggggg§s re-
sorbed.
(b) Cemenbum, dentin showed this, for
(x) Roots of teeth resorbed leaving
only enumel in tuct, for
((1)) Enemel caps, omly, left
in one case.
((2)) Dentin zs well «s
entire root end miss~
ing.
((b)) Carnivorous animul
. more susceptiovle to
metabolic disturbance
from alkcline diet
thcin hiit33 « B
b)Alkaline, if neutrqlized, showed this, for
x) Enamel showed this, for
‘ (2) Lnemel disintegrated.
y) Bones, dentin, cementum showed thls, for
(1) Conditions improved.

b.Expariments on babies and children proved this, for & .

x Jones (4, 33) experlments 1949—1933,éhowed this, for

l)Enamel showed this, for
a)Excellent if good bulance of excess ulkuline
- maintained, for
w) Uld Hawalicn balance of alkaline snd
. acid foods showed this, for
' (1) Ensmel, bones excellent.



x) Samosn zlkaline diet showed thls, for
(1) Enamel excellent..
; y) Microscopic study of autopsy showed this, for
- ‘ (1) Haweiiczn cases showed this, for :
» (2) Dentin found compurable to bome .
tissue, not necessarily like enamel.
(u) Case 1l:Baby 5 days old showed thi
(v) Case 2:Dentin and bone good;
‘enamel poor.
; ((1)) Mother had zcute nephritis.
- (W) Case 3:dentine,bones sbnormal;
enzmel excellent.
y o . : ((1)) Baby had 100 frictures.
: ~ (x) Cese 4: dentin mass of loosely
put together globules;
~_bones poor; enamel good,
well celcified. i
((1)) Baby had rickets.
(y) Case 5: dentine, bones relutively
-good; enzmel completely
disorganized. :
((1)) Baby died of starvation.

z)Adult rickets showed this, for ‘
(1) Retrograde changes in bome; no chpnge in
enamel,

C.Comparative Diets show this, for

1l.Average American diet ( 37).show s this, for "

a. Tooth decay found in, 98% of children, for
. , x.Diet meutral in reaction, for
i ‘ 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 and other fruits
(7) mixed vegetables :
(8) dried peas, beans, peanuts
(9) putter, 1 ard

(10) sugar, jam,

b)Diet produces 1.2 zlkeli excess ( see chirt im zppendix)

2. Southern Plantation negro ( 37) diet shows this, for

a.Teeth excellent, for
x,Diet stronmgly elkuline in reamtion, for
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1) Consists, essenbially, ~of
a) Corn i
b) Turnip tops and other greens und vegetubles
c) Sweet potato
d) Molusses
e) Small amount meat, mostly pork
f) bLittle, if any, milk or egg.

2) Diet calcium and vitamins found im
a) Greens, molzsses znd sweet potato

3. Samoun diet ( 24- Ferguson)' shows this, for.
a.Teeth excellent, fob
x.Diet strongly zlkaline in reactlon, for
1) Diet consists essentially of
a)Taro, root and leuves ' -
b)Bananas, coconuts, breadfruit, pupcyab
c) Sugar cane- chewed
d)Luxuries:limes, orunges, fish sPig, chicken. ¢
e)no milk or egg. ‘ ‘
y.Check of 1365 children showed this, for
1) 4.9% had a total of 85 carious teeth.
z.Paradofitoclasia in 98% of ‘& 5.

- 4.Samoan-Hawaiian diet shows thlS, for
.Change in diet shows this, for
x.Native ( old custom) diet produced good teeth, for
1)Record of 22 children ( 18) 1 to.l5 yrs.old showed thlo.
_>a)Native foo# produced:
X)96.4% had excellent teeth
¥)72.7% had no decay
2)22, 7% had 1 or 2 small cavities.

b)Changed diet showed this (diet:rice, breua,refined
sugar suibstitubed)
. x)40% ( 8 out of 20) had no decayed testh
(1) 12 ( 60%) h4ad 89 decayed or extraucted
2)Record of famlly of 8 (37) showed bhls, for
a)unly 1 carious tooth in 2ll 8: 2 grdndparentu, four
_ grown children, 2 grand childrem, for
x) Femily ate native food bnly, cooked in O
netive fashion ( on hot rocks in pit dug
“out in ground)
(1) taro roots ,
(2) sweet potato - \ -
(3) breadfruit
(4) benanas, xppkes pupayus
(5) leaf package comtuining young taro leev .
and grated coconub
(6) 25 feet sugar cenewed for dessert.

i
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5.Chinese diet showed this ( MCCollum, 4& quotlng Viang)
a.Teeth of coolies excellent, for
x.Diet strongly zlkaline in reaction, for
1)Eggs, bean sprouts, blood, libersl quantlbies of
leafly vegetables, some corn; sorghum syrup.
b.96 Chinese boys' diet showed this.
c."™illions of people in Asia learned the umique nutrﬁtive
value of green plints which we in Americ: have never learned
to appreciate"( McCollum)

6.Japenes diet shows this ( 23— lerimoto)
a.Largest consumers of vegetubles in world.
b.Effect of sweet potato, principal food in mamy sections,shows bhis
X.¥hite rice a luxury, assoc. with wealth and office.
y.Sweet potato " poor menis" food.
c.When sweet potato sibstituted for rice
x.Better teeth produced, for
1l)Japanese bablies born in Hawaii and taken to Japen
sweet-potato-district shows this ( 37) for
u) HuG no decay umtil returned to Hewaii
b)Brothers and sisters resred in Hawaii, with rice,
* had teeth full of decay. '

.

7 Mooseheart (1) * diet shows this, for
.a.Tooth deczy decreased as alkalimity of uiet incressed.
X.83% of children had caries on 22 cc alksli excess in diet
¥34% of children huad curies on 55cc ulkull excess in diet.
b.Too much alkali excess bad, for
. X.Probably should not exceed 80 ¢ cc for 3200 cnlories diet (37)
1) Fincings in Samoa, Tristan da Cunhz, show this
2)98% adults in Szmoa have parsdontoclusia:(excellent
teeth but they loosen znd fell out)
x)diet is 1 34 cc excess alkuli ash.
y)accumilation of calculus, for
(1 ) due to long contimued use of vegetable-
fruit diet, rich in minersl s«nd alk:li,
= z)betel nut forms deposit of lime over teeth..

8.Sherman ( 5) and Honoroff ( 4) diet shows thls, for
T a.Teeth poor, for
X.Almost 100% had caries ( Av. Americun child now over. 98%)
1) Shermen- uverage Americ.m diet,
2)Honoroff- " " " plus ( over two yr.period)
a)egg. : : '
, b)cod liver oil
‘ , c)malt,

9.Navy ( 38,39) diet showed this
a.202 of 212 enlistea men ( 1935 Pearl Hurbor) showed this, for
x,Had active tooth decay, average mumber defects per mun: 14.78%
y.Dental defects parallelled time served in Hawaii, for -

ot
[ «
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- 1 yr. 1-2 yr. 2-5 yr.
o)Percentage: 23, 50% 30.06% 39.97%
: 1l)ige no factor in incresse.
2)Diet low inm alkali excess: 18. Bécc, for
a)17.20 oz. meat
b)1l egg
¢)9 oz.whole milk
d;l‘l/Brd'oz butter ~
8) 11 oz. bread und gtein prod.-
£)2; 1b. potato znd vegetebles
g) 1 1b. fruit
h) 4 0%. suger and syrup

b.Midshipmen diet: 1937 class, Pearl Harbor, showed this ( 328 men)
T x.Cariest 96.0% on admission
98.5% on graduation, for

' , a 1) Average mumber defects increassed from 12.46 to 22.42
, . &) Increase 3 times that found in compnrable civilizn life,
b) Due to

x)Diet low in alkali excess, lor . ,
(1) rich in protein, calories, phosphorous,
iron and vitamins.

(a) Field Ratiom A-.54 cc normal «cid.

. {b) Midshipmen: alkeli excess 7.2 cc
(c) Imlistec men: 2lk:li excess 5.2 cc

g Nervous tension

Physicul activity lowems bloocs base reserve.

Armz,Field flation A~ 19/42- compared to Novy diet:

Army Ravy . ;
: 1942 - 1935 Inlisted 1937 Midship.
- meats 15.0 oz 17.2 15.0 :
eggs 1 N 1%
milk 17.502 ~ 11.7 oz 4l.2 oz
butter 1l.44 o3 1.37 oz 3.49 oz
bread 12.1 o3 ‘ ~ 10.8 oz ‘ 11.7 oz
citrus, . ' ‘ '
tomate = 3.0 oz 5.8 o3 9.7 oz '
green, yellow veg, 7.0 oz - 9.1 oz 10.1 oz
Uther veg. 17.0 oz 19.1 oz 18.5 oz ;
v fruits 6.5 0z 6.7 03z 10.9 oz >
sugur, Syrup 4.8 oz YRVAN Y 7.0 oz
ALKALI EXCESS :
per 100 calories —— 5.2 ec” 7.4 cc
ACID EXCESS o 54 — —-—

C. BALANCED ACID- ALKALI DIET shows this, for

l.Jdnes' Balance shows this, for

a.Hawaiian Health Project ( 40), ( Ewa Plantation 1929-1933) Shows this
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x.Results show this, for

1)Conditions found in 19291Aamongst'babies_an& pre-
school children show this, for

a)Incidence high in

v)colds _
w)impetigo
. 3pinkeye ; .
y) ear infections -
o z) rampent tooth decay, for
, (1) .of 50 bubies, 40 had decayed teeth at 1
(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

2) Incidénce low in

v)colds, pneumoni
w)impetigo
x) pink eye
y) ear infections
2) tooth decsy, for
(1) cleared or arrest in Hew.lth Center beubie
on Jones' Balanced Diet. for
(a) Taro and sweet potuto substituted
for grain foods.

b)lortality low, for

x)Charts show this ( see Appendix)
¥) 225 babies enrolled in Heclth @nter in 1933
with 85% in daily attendemce.
z) Death rate remains high in sections where
Yones' Balunced Dleb not used.

b.Food factors ( '37) show this, for

x.natural foods balance each other, for

1)Leaves are rich in
a)Minerals
bvitaming
¢)Alkali excess

2)Grains are rich in
a) Carbohydrates
b)Acid in reaction
3)Flesh foods:
" &)Blood- alkaline in reasetion
 b)lMuscle- acid in reaction
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y.Food reactions show this, for

l)végetables ghow this, for

&)Leafy veggtables show this, for \
x) Rich in vitemins, minersls, jrom
(1) Thinner, greener leaves best, «s
(a) Spimach, dandelion greens, turnip

tops, mustard greens, etc.
(2)Th1cker leaves less valusble, such ¢

(Czbbage, chard, head lettuce
y)Low in starch, calories
z)hlkaline in reaction, for

(1) High in excess alkali cec.

b)Root vegetebles show this, for
x) ‘Rich in starch ( calories)
¥) Poor in minersls , :
z) Vitamins:
(l) Yellower- higher in "A“ vitomin
: (a) Carrot rich in "av, ‘

2) Fruits show this, for

a)Good in minerals, vitamins
b) Yellow fruits highest im "A"™ vitamin
-¢)Alkaline in reszction
x)Inferior to leafy vegetables.
(1) Do not insure sound teeth.

3)Flesh foods show this, for

a)Good in proteins, calories
b)Nutritive value depends on tissue:
x)Blood highest nutritive value. . ,
(lg Greatest source of minerals, vitamins
() AMlkeline in reaction. 3
(&) Excess alkali in 1 pt. blood
meutralizes acid in 500 calories
of muscle meut.
* w)Liver and organs.
x)Fat
y)Marrow end cartilaginous bone
2)Muscle
(1) Low in minersls
(2)Acid in reaction
¢)Protein of muscle is broken down into urea, which

in turn is split into emmonia ( alkali) smnd
carbon dioxide ( =zeid). '




- §) Grzins show this, for
a)Rich in calories, proteins
b ) Acid in reaction
c¢)When polished, loss of vitamins
x)Beriberi ( lack of "B" results from eating

- too much. polished rice..

5)Eggs show this, for
a) Rich in phosphorous, protein and vitamin ( "D)
b)icid in resction.

" x)Too meny eggs can create an'imbalunce toward
acid and may result in tooth decay.‘

6)Milk shows this, for
a)Good in minerals, proteins, fat, some vitemins.
b)Does not insure sound teeth, for
x)Not indigpensable, for
(1) 1 qt. cows milk gives 22 cc n.alksli
but does not prevent tqoth deczy.
(2) Orientals, Polynesians snd others do
not have milk in diet ( other than
‘mothers milk) but had sound teeth.

2.0ther food factors show this, for

1)Calcium and phosphorous show thisy
2)Vitamins show this, for
a)"A"Vitumin shows this.
x) Source: fish liver oils, yellow,green vegetobl:
apricots, tomatoes,liver,bubter,egg J
¥)Values ;
(1) To. prevent:

(8) Respirgtory infections of mucous
membranes of eyes, ezrs, nose,
sinues, throat, . intestines, lungs,k:

(b) Niglt blindness. :

(2) To builds
: () bones, skin, teeth, nerves, tooth
enamel. ,
b)"B" Vitamin shows this
x)Source* wvheat germ,yeast,soy bean, hem,’
pork, liver, kidneys, heart.
y)Value: :
(1) To prevent:
: (a)indigestion, constipetion
’ : (b)nerves
(c) beriberi L
{d) cold sores, cracked lips, gquick lig
(2) To buildy" blee.
(a) Normel functionlng aigestive,nerve
(b) Alds in metabolism of carbohydrztes
- end fats
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¢)"C" Vitamin shows this, for
x)Source: guavas, honeydew melon, mustard
' : greens, green peppers,citrus fruits,
y)Value: :
(1)To prevent:
(a) Scurvy ‘
(b) Breuking of smsll blood vessels
(c; infections '
(d)fragile bones
(2)To build:
(a) strong teeth znd bones
(b) healthy gums.

g)"D" Vitamin shows this, for
x)Source: sunshine, fish liver oils.
¥)Value:
(1) To prevent: \
(a)weak, rigid bones
: (b) rickets.
(2) To build:
(a) strong bones
(x) Importent effect on mimeral metaboli
((1))l‘y,in excess,increuse sm-
caries, for '
((g)) Violet Ray did this,for
((u))*Irradicting blooa,
in vitro increases
its acidity-—-fatal
' doses always accomp—
\ 7 ,  anied by acidosis"
‘ , : (19~ Lsurens)
' ~ ((v))Liecht found 4n
‘ ' increased loceal sub-
cutaneous ‘acid lasting
severcl days follow-
ing ultrz violete
rediation.(31-Grayzel
and Mller)
((w) )Potassium in blocd
diminished after 3
. ’ or more radisbtion
‘ with merecury vepor
quartz lamp(Pincuosen
and Makrineos)
((x) )Increased acid of
1utest1ne& contents

(((l))) Rachitic bables
. (((2))) dogs,rats. -
({y)) Increased acid
condition of skin
(3<- Koplensky),

v



({y)) Carnivorous animcls
prowl at night to avoid
sun :nd * D" stimulent.

((z)) Carnivorous £rican tribes

: lethargic, sleep much of t
(((1))) said to be due to

B _ protein yutrfaction i

. intestines.

((b}) Muy increase liability to
respiratory and blood vessel
~disease, for ’ :
((x)) Diet imbulunce hos shown

I3
.

111, JONES' BALANCED DIET: " To insure good health and sound teeth, on & mixed aiet

it is necessary to have sufficient amounts of protein,
fat, carbohydrates, calcium, phosphorous, iron, vitemi
snd 2ll other essential food constituents, PLUS. & CERT

MINIMUM OF ALKALI ASH.
A.Maintaln Alkali excess by

" 1.Fruits and vegetables.
a.Child:

x.Needs more than adult, for neede
1) 2 servings of fruit or vegetable for every serving
of acid ash-food ( meat,fish,eggs, cereal, bread,pastry,
a)Serve 1 thin, green 1 eaf vegetable ( spinsach,
turnip tops znd beet tops, musterd greens, etc. for
every 4 servings of wegetables ( ome thin-lezf green
vegeteble 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, vitecmins end potent
alkalinity.

b.Increase amount of fruits end vegetables in summer and sun exposur.

x.Necessary to balance Vitamin "D" ( 42), for
1)Alkali lowered in blood plasm by sun-exposure ( 5430,4%2)
2)High degree urine acidity reaction from sun(SPBlatherwic
3)Poor physical development, rampunt tooth decay if om a
grain end little vegetable diet ( 42, 30)
4)In tropicul climates gdults mey need 150 cc alksli ( 4)

c.Avoid excessive alkali balance, for

x,0ver 100 cc (unless in hot season of tempofate climate, or
in tropical climates) msy result in
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1)Caleulus formations { 37)
2)Alevolar atrophy ( loosening of teeth in zdult life)

(a) Samoz showed this for
x) Sea food ( protein-zcid) reduced, increased

alkall exces® snd paradontoclasia resulted
- almost universally in people over 35.(37)

B .JONES' BALANCED DIET APPLIED TO:

l.Shermsn ( Average Americen Diet)

a.Option One:

x.Reduce grains,
1)From 1220 calories to 600 calories ( loaf of bread)
¥.Substitutes
1) 400 cslories of potato
2) 20 » thin 1 eaf, green vegetuble.
3) 200 » molasses ( sorghum or cane, be certain #o
corn syrup in it)

z)Result:
lSSame carbohydrates
2)More minerals, vitamins

'3)Alkali excess.

b.Option Two.

X.Reduce meats

: 1)From 608 czlories to 388 calories

y.Subgtitute:
1) 20 calories thin leaf green vegebdbles ( 4 oz.cooked}
2)200 » molasses ( nbout 3 Tablespoons)

z.Results;
1)8mall gzin in calcium,
2)Large gain in iron ond vitamins

3)Alkali gain ‘of 77 cc

2.H awaili
a.Ewa Plantation~ native diet for babies, 1929

v.50-60% calories from milk.,
W.30-40% v grein, znd small awoumt mest,fruit, veg.
- X.Example: _ ‘ )
1)22 1b. baby fed:
8)24-40 oz. cow's milk.
b) small amounts vegetables and fruit
¢)30-40% total calories from rice and breud

. A ~ x) Gave alkali of 5 ce
(1) Urine reaction of child stromgly acid.

| o z.Result:
" 1)Nearly 100% tooth dec&y in 1z-to 15 mos. babies.
2)High susceptibility to head colds, pneumonia,skin and

other dlseases.
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b.Jones! Hawaii diet ( 42, 43)

u.Subgstitute for babies:
- 1)Poi and sweet potato for grain.
a)Result: increase of elkali to 45 cc
" x)Urine reaction becomes normel or even alkesli,

v.Substitue for older children:

1)fruits- generous amount
2)vegetables " '
3)taro ( root and top)
4;sweet potato ' .
- 5)milk

6)meat and egg ’ '

7)cane syrup for refined sugar(reflned sugar is ucid in
reacticuﬂ

w.Substitute for adults:
1l)above diet. .
2)Results: , : ,
a)Improved health ' ‘ -
b)arrest of tooth decay ‘
c)greater resistance to colds.

x.Substitute for pregnent woman:
1l)above diet.
2)Results
"7 a)bables born with better bones and teeth
b) better start in life.

3.5hol es and Sato's diet, vs Joneg! diet. =

a.Diets ( Shols and Sato's)

x.Milk, vegeteble, small amounts meat, egg.
b.Result:

x)If leaf vegetables and fruit used in excess, could
exceed 68 cc alksli excess. '
1) If too high in 2lkali excess, bad for bone if used
for weeks or months, unless generous supply of D".
. ’ a)Hawaii has 74 hours tropic:l sunshine daily.

)

A.Mellanby diet vs. Jonesg' deit,

&.Mellanby diets conducted at different times, comditionms,
on differeht children and of different composition.

#z.In the one experiment in which the incidence of curies
~was the least recorded, the potentizl zlkali of the diet
was the greatest.

y.African sun held nec. by Mellamby, for Vit.mD".

1)No reference made by Mellanby to diet, to type of
vegetable or fruit eaten by natives.
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y) Vhen nztive children placed in school
and clothed, 50% of children developed
tooth decay. Therefore Hrs. kiellunby
concluded that " even the ifricsn sun
may not be of great caleifying or pro-
“tective value when it strikes well-clothed
children." ,
(1) She mukes no mention of the introduction
of civilized food: cereals znda grains
as well as clothes.

5.Navy ‘vs Jones' diet,

a,Reduces
X.Meat -—~ 300 calories ( 1/3 pound)
¥.Bread—~- 100 " (1 slice)
 z.Sugar " " (1 3/4 T.)

b.Increases . , o
xMilk— 300 calories ( 14 oz) (to replace meat)

¢.Substitutes .
x.Raw vegetables--100 calories ( for bread)
y [Molasses - LA (for sugar) 1s T.
d.fHesults .
: ( Navy Jones
Fat  155.0 grams 150.2
Prot. 136.6 128.8
Carb. 418.1 ' 436.4
Phos. 1.94 . 222
Cale. 0.844 1.5 85
Iron 027 : 029
Vit A 8,075. wnits - 10,959 units
R ¢ 219 326
ALKALI EXCESS ~ 18.86 cc 93.66 cc

6.Average Americen Diet ( Red Cross Mutrition Diet) v¥s Jomes

a.Joness

x.Reduce: 220 calories mest.

P.Substitute:
L) 20 calories spinach -
2) 200 celories molasses ( 3 T)
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z.Resulﬁ: : o
Prot. Carb. Phos.. Irom - Alk. Excess
Av.imer.. 104 73 16 .07 0
 Jones - 93 9% 153 024 77

7.Comparative diets.vs Jomes.

a.See chart in Appendix.

IV, CONCLUSION: " The dietary principle involved in the Ewa Plantation feeding
experiment is universal in its application. It mey bé that
there is some unkmown factor in fruits and vegetables which ~

. : - 1s specific for dental caries and that the leafy vegetables ‘
are particularly potent in this respect. However, until -
that factor is discovered, the potentizl alkalinity of amn
ctherwise adequate diet seems to furnish z dependable guide
b for the control of dental disease. In the words of Aristotle:

"If there is one way better than snother it is the way of Nature®,

TR
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During the last two years various members of the Ewa Health Center huve been
asked whether our optimism about correcting tooth decay has continued. Ome of
the bi-products of the Eaw Health Center huas been the observation and the
atbempted finding of the cause of the rampant tooth decay in the- children of

the Islands.The first survey mude in Homolulu showed that practically all the
Oriemtal childrem in the Islands had tooth decay and many of them had very
rampant decay. The common type is & form of enamel decay called " odontoclasi:t
and occurs principally in the deciduous teeth. Some of our previocus publicatioms
have showa mouths of four and five year olds with every®tooth decayed.

As to the causative factor, our working theory for z long time hus been that the
acid-bage values of the food was the primery cause. This brought forth = great
deal of discussion since there is considerable literature indicating that the
acld-base values of diet huve no demomstrable influence on hezlth. However,
there 1s slso considerable evidence that under certesin circumstunces, =nd es-
pecianlly if continusd for a long ‘period of time, it may hove defimite effects.
Vhether the theory is the answer or not is of mo importcnce. The observatiom, ' .
we feel, 1s the reaily importent thing, ond the observation is this, that
children om high carbohydrate diet in which the carbohydrate is & cerezl (rice)
all have bad teeth; whereas childrenm eating a high carbohydrate ciet in which
. the carbohydrate is a tuber ( taro or potato) hive close to perfect teeth.

Perhaps it is incidental that the starch of the cerezl leaves am ccid-residue,
~and the starch of the tubers leaves sn ulkuline residue after it has burned in
the body. Nevertheless, this is & lnown definite factor. We «re willing to
grant, however, that someday some, as yet unknown vitamin or other factor may
be found. If this is found it does not chaqge the observation that children:,
wnose starch comes largely from the alkcsline foods ( fruit, vegetables, tubers)
do_hove good teeth, and children Whose starch comes from the cereals have bad teeth.

At present we are stating our observations a little differently, and rather then
postulatiirg that the ceid-residue diet is assoclated with bad teeth, we state that

an qcmd~r€szdne diet in which the acid-residue comes lurgely from cereal ( especially
polished ricey is associated with bad teeth, The scid-residue diet coning from

meat ané figh, consumed by the Eskimo, for instance, has been reported as being
sssociated with good teeth. Even on the acid-base theory this can still conceivably
be correct since the body, being fed a great excess of mect, can turn much of

this protein into ammonia and in this wey neutralize other acld radicals.
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The flat statement that an excess of acid radicals are slways cared for
by the body, without amy damage should be questioned. Aub wnd Retznikoff showed
definitely, im the work on lead poisoning, that an excess of acid radicals
cause an out-pouring. of calcium from the bones. Hawley, in Hochester, has also
- recently shown that when vitamin C is ingested with a meat dieb, 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 csuse s nomn-ubtilization
of necessary factors, even though these are ingested in the diet. We would
. 1ike to stress .the fact that we do not consider the theory as & proven one
but an excellent one as a working hypothesis. Ve would like to again comment
(and this has been proven repeatedly by observations made by doctors on the
plantations) that poi-fed babies have infinitely better teeth then the rice-
fed babies. ’ :

"To make a ggoss check on Fwa Plantabion as to whether the teaching progrzm had
been effective, Dr. Pritchard recently surveyed carefully the teeth of 173
children on the plantation in the same age group & s_those surveyed in 1931

at the start of the teaching program. The acqggpanylng,chart indicates deflnltelv
that there has been a marked improvement. You will note that there is sbout 50%
less tooth decay than there was in 1931 at .the same sge level. But more then 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 teeth hardly indicate. i very small cavity im 1936 on the chart 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 examination of the teeth

is much more striking.

1931 = - 1936
Babies: )
Total 106 72
% decayed teeth  80% o 15%

Two Yr.0lds:
% decayed teeth 99% - | 33%
EWA HEALTH CENTER TOOTH SURVEY.



EWA PLANTATION
1929 174 .4 . T 111.9
1931 72.0 L 90.4
1532 L2 o2 85.2
Ewa Plantatlion~-- causes for death:-
1 case——- Czesaren section. Age 1< hours
1l case - premature birth " 5 hours
1 case- whooping cough * 3 months.
Y Flliplnos and others.
192 1930% 1931 1932
(Hedlth Center
started)
Filipinos:

Babies born: 78 76 56 49
. dleds 25 10 -6 FA
Mort.rate: 320.5 131.5 107.1 - 8l.6

All Uthers: \
' born 94 76 69 70
died 5 5 3 1l
Mort.rates 53.2 65.8 43.5 14.3

% Heglth Center death rate was Q.

-C#
EWA PLANTATION, EWA DISTRICT

{Exelusive of Fwa Plsntstlon)
Honolulu City.

INFANT MORTALITY
July 1, 1928———— June 30, 1933

EWA DiST.

" HUNOLULU CITY

85.3

65.5
78.5
68.5

1933

41
2(one = new born)

47.6

56
l—new born

17.8

Ews Plantation included several

villages, of which the Heulth Center wad first placed in but one.
¥o desths in babies during their first year of life, occurred in
the Health Center villsge during the period of 1930-1933.Previous-
1y the rate had been one out of every three born, died w1thin the

yeer.
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COMPARATIVE DIETS

H. S. P. A, AESEARCH HEALTH PROJECT
Bulletin No.l.

Report of Dietany Observabions carried on &at EW& Plantablonl_l93ﬁ1-l933

FINDINGS:
DIET No.l | . DIET Mo.2 DIET No.
12% cows milk ' 40% cows milk 40% cows milk
40% womans milk - 12¢% womans milk 12% womzns milk
40% grains , 407 greins : 329 potato cnd taro
2% meat-eggs ’ 2% meat-eggs 4% grains
’ 2% meat-eggs
5% fruits,veg. 5% fruits, veg. 10% fruits-veg.
No.Babies: 64 o1 . 42
RESULTSt
Urine ‘ »
reaction acid . normual
Growths ‘ .
Heighth: | S |
(Stand.29. 2") 29 " 28.75" 30."
'welghtx ‘ . ) ‘ B
(Stand.21l. 5pd) 19. 25 18.75 21,25
TOCTH DECAY a : ,
% of cases . 95% 100% ‘ TR

% of teeth 46 504 | 4%



IST&IQUTIU - CALORIES AND POTENTIAL ALKALINITY é
in relation to Dental Disease as reported from various Instit.utions.

Percentage| | “tot. % dnill
Place Inmstitution jNo.] age caries | dur- | calorie: New cav. |
. ‘ ation | per day ~
years
Aﬁerage Amer .Home~Shermha 96% | 3256
‘ i : ; ) ‘ i . (ﬂdlﬂj")
' 1'I11,Marks-Honoroff |40 P-18  J100% R yr. |R235 5] 9<.5%
" MOOSGheaI‘t | . 264 D.O’l? l 2805 . V 20 08 16.3 13‘02 ) 10 5,7 1401 24.8 25 78 ood
. on PooR1-18 L 2965 . {17.8 221 | 12.9 | -10.0] 13.0) 24.0 | 55] 33.7%
" (Hanke et)] " f2-19 1 2996 20,2  14.4 | 12.8 | 10.2] 13.5| 28.7 | Zzz[ 83.47
4 Mich. Coldwater 159 172 ? L 2200 32.0 . 25.0 . 9.0 '13.08 <1.0 581 25.0%
" Hosp.(Bunting)22 | 6-13 |86.4% 2 2090 31.2  16.3 10.4 | 16.3f 13.1| 1.3 | 36| 56.87
Hawaii-Ew(gogggx}t. 75.| 1-15mo$ 1100 53.0 33.0 7.0} 3.0 4.0 | 451 7.1%
" e Plemtat.{42 | | 1800 53.0 0 5.0] 3.0 39.0 9l 96.0%
Samoa -Ferguson " adultd | life (3200 » | 187! 982 v,
Jungle Sch.  [345 schoo* 3.6 .6 [R200 0 50.0 25.0 20.0 : 5. £ 0 128 ,
Tristan da Bee I‘.;ar-h—— 7 1ife [2200 20.0 50.0 8.0 22.0 ‘ , 100
_Cunha, shall 8 " 200 20.0 _ 50.0_ 8.0 2.0 1] M
; s.potato , : ' C
Southern : (T.greens pork mol. |corn .\
U.S.Plant. Jones life 200 0 15.6 18.7 15.6| 50.0 | 108]
Negro " 200 0 15.6 ° |18.7 1 15.6] s0.0 |
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ACID-BASE BALANCE OF MODEHATE COST DIET FUR BOY 16-20 YEARS GF AGE.
as issued by the Bureau of Humen Nutrition znd Home Ecomomics
. Agricultural Resesrch Administration, U. S. Dept of Agriculture.
by Martha R. Jones, Ph D. . ;

Kinds =nd Quantities of Food for Ume Teek.

FOOD _ | _CALORIES __ ACID ALKALT _ * ACID  ALKALT

Kind o Amt, o “Per Lb. . Total . Per 100 Cal., . Total . Total
Milk : 6 qts. 3]-4 3768 ‘ . ) 303 12403
Meat:dv. ) 1% lbs, 900 1350 565 The3
fowl)2s " 750 . 375 46 17.2 .
fish) " 450 225 7.8 . 17.6 .
Eggs (No.) 5 66 - 330 7.0 23.1
Cereals(mixed) 6 " 1633 9800 249 - R84.2
_ Potato:White 33 ® 302 - 1057 8.7 92.0
@ gweet 1 " 447 447 5u4 241
Citrus fruits 1 v 169 169 11.0 18.6
Tomato - i 103 103 ' 2445 25.2
Green & Yellow
Veg.{ 3 dbs) ,
Green veg. . , S , L :
‘ Lettuce n 72 36 - . 38.6 . 13.9
St.Beans " 176 ' 88 = 13.0 = 11.4
Peas " 251 125 : 1.2 - 145
Ye low.veg. . ’ ;
carrots " 159 80 o 24,0 ' 19.2
Corn § n L5 222 1.8 . 40 .
Turnip "o 12, 6 7.0 43
Other veg.frults ‘ )

‘ : Vegetables , .

h ; Asparagus n 101 . 50 3.6 1.8
Beets % n - 167 83 23.6 19.6
Cabbage " 120 \ 60 B 18.0 - 10.8
Squash " 103 52 6.1 6.2

Fruits ' :
Apples § " 214 157 6.0 944,
Bananas L 290 145 5.6 8.1
Pears ; L 256 128 . . 5.6 Ted
Prunes g " 1160 580 acid -acid
Dried Beans,etc ' T
" Lima beans 2 oz, 1586 197 \ ; 12.0 23.6
Vhite " 2 0z, 1564 195 5.0 9.8
Peas 2 0%, 1612 201 1.5 3.0
Peanuts(sh) 2 oz.- 2487 311 0.7 0. Re2
Butter 8 oz. . 3491 1745 :
Lard 12 oz, 4080 3060 *
Sugar,jam,etc 12 oz, 1815 1362
TOTAL PER WEEK ' 26,563 ' o 422,6 + 431,1
n " DAY , 3,795 | 60.4  6l.6

EXCESS OF BASE QVER ACID - - = = = == == = == == == = = = = = = - 1.z
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SUGGESTED CHANGES BY

in

MODERATE CUST DIET FUR BOY 16~ 20°

as issued by Bureau of Humen Nutrition and
Home Economics, U.S.Dept of Agriculture.

: (CCNOSOJ.) . . . 7
_FOOD CALORIES ACID ALKALI  T0D. ACID TOT. ALKALI
' Amt .Per lb, total _per 100 Cal., ) ;
Cereals-5i/3lbs. 1633 8709 2.9 252.6 —
Green Les#f Veg. | | ’
3 1bs. 129 : 387 - 90.0 : 348.3
Sugar 5% os. 1815 6
Molasses. . : : o
24 T.(12 fl.oz) = ‘ 146 19.0 ' ' 278,.2
NET_CHANGES

per day - 3798 o 5549 151.1

-

EXCESS OF BASE,OVER ACID = = - == - = = = = QU PR 95.2
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