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WUTRITICH STUDY TN 1:ICRONESTA

TN TRODUCTION

OBJECTIVE:

To make a study of dietary habits and nutritional status of inhabitants
and the nutrient composition of basic plant and animal foods in at least two
islands with somewhat contrasting conditions for the purpose of developing ef-
fective methods of gathering nutrition information necessary for promoting
educational and developmental programs conducive to improved conditions.

PROCEDURE:

Two islands were selected for which some medical, anthropological or
other pertinent observatiéns had been reported under the CIMA or ST programs.

ilajuro in the Marshall Islands was selected as representative of a "low"
island and Udot in the Truk district, Eastern Caroline Islands, as a "“high"
iSlando ,

The field activities in the liarshall Islands covered the period from
January 18 through ifay 29, 1951. The field activities in the Caroline Islands
covered the period from June 27 through October 8, 1951.

Samples of native foods for nutrieant analysis were also collected at this
time. The samples were sent to the Foods and Nutrition Department, University
of Hawaii Agricultural Experiment Station, vwhere Professor Carey D. liller
directed the chemical analysis of the samples.

PART I
NUTRITION STUDY O IIAJURO ISIAMD, MARSHALL ISLAHIDS

flajuro Atoll lies 7 degrees 05' North, 171 degrees 23! East, about ten
miles test of Arno Atoll; it is 2) miles in an east and west direction. There
are more than 50 low coral islands, of which lajuro island, the largest,
stretches along the southern side for a distance of about 1l miles.

I. Planning arnd organizing the survey.

Before beginning the actual collection of data for the nutrition survey,
time was spent in acquiring some Imowledge of village life, gaining coopera-
tion of inhabitants, becoming familiar with local foodstuffs, and local methods
of preparing and cooking meals. At the same time, an attempt was made to
learn enough of the native language to be able to understand simple terms which
would be helpful when gathering data for the survey.



This preliminary work was done on Uliga, where it was possible to contact
liarshallese officials and persons of authority and influence on the locality
from whom help could be obtaiued, as the success of the survey, to a large de-
gree, depended on obtaining such cooperation.

The teacher trainec group at the school, who had come from many islands
of the larshalls, helped by volunteering irformation on Harshallese terminology
for foods, preparation of foods and description of foods used in native villages.

A list is given of liarshallese foods t-:lth a brief description of the foods
which are produced 1oca11y.

A LIST OF IIARSHALLESE FOODS ”ITTI A BRIEF D}':SCI:{J.P’I‘I(X\x Ty ENGLISH
OF EACH FOOD

MARSHALLESE ENGLISH

Bop Pandanus fruit.

Eroum - ‘ Boiled or baked pandanus.

iokan Cooked and preserved péndanus fruit.

Beru Pandanus ‘and arrouroot "lour cooked together. as
a dessert.

Joanrong ey Pandanus juice.

okanrul " Meat of baked or boiled pandanus fruit m:.xed
with grated coconut and baked. »

Jakska i ‘Shredded fresh pandanus dried for almost one week

. and used ‘as a confection.

Kobeo Raw pandanus ﬁ'ult.

Ma Breadfruit.

Konjin Baked breadfruit--roasted and skin scraped off

‘ pefore eating .

Boljej Green breadfruit is taken and stored until it
' . . .ripens. Both core and skin are removed. Iole
is filled with coconut milk from grated coconuts.
Hole is covered with part of core, then bread-
fruit is.wrapped with green breadfruit, leaves
tied with pandanus roots and baked about half an

hour.
Kobjar - ) Baked breadfruit in um or pit.
Jokkob Breadfruit porrldge--both core and skin are re-

“ moved. Breadfruit is cut into pieces, boiled, -
mashed, mixed with coconut milk, Salt to taste.



MARSHALLESE

Ainbat ben

Bwiro

Jankwin

Manaka jen

Teok

ENGLISH

Breadfruit is cored and skinned, Cut into
pieces and boiled, After it is boiled once,
it is again boiled with coconut milk, :

Preserved breadfruit,

1. Skin is removed, core taken out and bread-
‘fruit cut into half.

2, Then breadfruit is put in a basket and
left overnight anchored in the waters of
the lagoon,

3. Breadfruit is taken from the lagoon and -

. left overnight on the ground to soften,

-L. Breadfruit is then put in a pit, covered

with dried breadfruit leaves and left for
about six months,
5. Eat when needed.

Made from Mijiwan (seeded) breadfruits, Take
while green from tree and let ripen. Take ‘out’
seeds, core, and skin, Put breadfruit in large
coconut leaves which are woven into coconut

‘leaf baskets., Put baskets in earth oven aad
. leave overnight. Take out, unwrap, flatten

out and leave out in s=un to dry., After bread-
fruit is dried, roll and wrap in pandanus leaves
and tie with sennit twine into rolls.

Made from preserved fermented breadfruit of the
seedless variety of Artocarpus incisus,
Preserved breadfruit is taken from the pit and

" compressed into slabs in "coconut cloth"

(fibrous, mesh-like stipule of the coconut
tree) and left out in the sun., It is usually
left for one week until it becomes very hard,
never exposing it to fire, How to eat mana~
kajen: The slabs are broken up into small
pieces and soaked overnight in cold water,
The breadfruit is then washed and cleaned
several times in water, The mixture is put in
a cloth bag and the water strained out, The
preserved breadfruit is put on a board and
gently kneaded until it becomes sticky.

At this stage, breadfruit can be mixed with
coconut milk and jekamai (coconut syrup),
wrapped in fresh breadfruit leaves and put in
the earth oven to bake for two hours,



MARSHALLESE

Cbubwe
Bitro

M

i Jek@#n\

- * . Mere’

Tu

-Waini :

hmsdaza’

* Lukor

'“f”Jiab'ﬂ
- men s m
SRR
Belofar

-Kabran

Ainbat k'br HE

Fry k"bran

e

Jenkunln kEbran

Jukjuk in kabran

ENGLISH

After kneading until breadfruit becomes sticky,
mix with:coconut milk, wrap in coconut leaves
and roast in open fire,

After kneading, breadfruit with added water
" can be boiled, Water with sugar is boiled,

then the breadfruit mixture is dropped in the
boiling water and boiled for two hours. The
finished product resembles dumplings.

- Coconut,

“Coconut sap,

-

Meatiof the immature coconut,

Embryo of the sprouting coconut.

Meat of the ripe coconut,

Jekaro boiled for four hours or more until it
becomes a'syrup (coconut syrup)a.

Jekaro bozled for half an hour,

Coconut candy made from a mixture of jakamal
and grated coconuts,.

* Iu and’ jekaro made into a pudding.

Baked iu,

Heartjofiihe palm tree.

waier éf;ihe drinking coconut,
Fgrment?g;coconub.

Immatﬁ&e-émbryo of the sprouting coconut,
Coconu.tlmf;.lko

Banana.

Boiled banana,

?fied banana,

Dried banana halves,

Boiled bananas in skin, Mashed and mixed with

grated coconut meat, Sugar or jekaro added for
flavoring.



MARSHALLESE ENGLISH

Kabran emmer : Ripe banana.

Umum k3bran Baked. banana in um,

Iik . . Fish, ‘

Tukor Raw fish eaten with grated coconut meat, limes,
and salt, ‘

Tik wram Baked Tish in wmum,

Fry iik Fried fish with salt for flavoring.

Iik sol : ' Preserved fish, Head and bones are rém‘c;‘Ve'd."'

from fresh fish, Salted overnight, Dried
for -about one week, ot

Iik monaknok ‘- - Dried ‘fish baked in umum and dried for one'week,
Tik kaldl ~ ¢ ... Boiled fish with coconut milk.
“'soup‘in 4fx - Boiled fish soup with breadfruit, arrowroot .
o e oty S 3,
Iik jin o | Fisl:x .co.o_};'ed on heated rocks,
Iik jinbatat Smoked fish-~coconut husks and dried pandanus
e ® o | —— ..Yx\xt’a:ks,are_used for smoking. :
Shiokara . Salted entrails of tuna or bonito 'figh;._. 4
Bao | Chicken, - | -
Bap umum " Baked chickén.
Bao ainbat " Boiled chicken,
Soup in bao © Chicken soup with breadfruit, rice and iu.
Taktake ' Boiled chicken with green papayas cooked with
soy sauce and sugar,
Fry bao Fried chicken,
Koxfxieldn pik ' Pork,
Ainbat pik ~ Boiled pork.
Umum pik ~ Baked pork,

Fry pik' Pork fixed with shoyu and fried,
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MARSHALLESE

Pik sol

Wor

Ainbat wor
Jinkar wor
Moj

Ainbat in moj

Umum in moj

. Moy kalal

Jaraj
“’Adnbat iaraj
Umum iéfab

“Taraj killel’

Jukjuk in iaraj =

ﬁoﬁﬁbk '
. Ldkobla .

Benben in mokmok

Jup in mokmok
Kebjeltak
ok ¢

Banke
Ainbat in banke

Bere banke

Jokkob in banke

Rimgqhz‘

' o B8

Barulep

ENGLISH

Preserved pork (salted).,

Lobster.

Boiled locbster,

Lobster cocked on heated rocks,

Eel

" Boiled eel.,

Baked eel,
Boiled-pel with coconut milk,

Cyrtospérma chamissonise

- Boiled Cyrtosperma chamissonis.
.ﬁaked'ngtosgerma chamissonis. - -
"{ngggosge chamissonis boiled in coconut milk,

o~

. Mashed Cyrtosperma chamissonis with grated coco-
"nut meat,

Siddomooh flowr,

Arrowroot flour and jekaro mixed together,

Arrowroot flour, jekaro and grated coconut
meat .

. KpréuWroot flour, iu, fish and coconut milk,
" “Arrowroot flour, crackers, and jekaro.

~ Krrdwroot flour with grated coconut meat from
~ semi-ripe coconuts and baked,

*‘Pumpkin,

" .Boiled pumpkin,

Pumpkin is boiled and mashed, Grated coconuts

Aand sugar are added and the mlxture is baked.
» 801led pumpkin and rice,
_Mollusk baked and boiled,

Coconut crab boiled or baked on hot rockse
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HARSEALLESE ENGLISH

Raj-sol Whale preserved with salt,
Ke=-umun 0P - Baked porpoise.

Won-vmm -Tﬁitle, baked and preeerved,.,i'

Kwot-girbat and wmwm . . . Ootopus, boiled and békeds

Ninet (Retak) or
"7 ‘Net' (Ralik): - °

Tupenwon = ainbat
end umum '

Pako
Jojo.
Maﬁo
Tou ‘

: Mog~‘
ﬁwebwe
Lajabil
Jirul
Be jiwak
Me jo
Ak
Nana
Kalo
Mule
Kear Mot
Neme j
Jekar
Koak -
Kot kot

Ran (Ratak) or
Rofionbat (Ra&lik)

Squids; boiled and baked,

Turtle eggs, baked and bbi}ed.'\
Shark, beked and boiled.
- Flying fish,

Sardinaa

Maokafglo
Rod srappet.
Tuna f£ish,
Bonito.
Shellfish,
Black tern,,

White tern,

~ Frigate bird, -

Booby gannet,
Sea gull.
figeon.

Grey tern.

élaok tern.

‘LBlaék tern.

Rail.

_Turnstone.,

Wild duck.
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FOODS AVAILABLE IN THEZ MARSHALL ISLANDS FOR THE MARSHALLESE

Stores were visited and prices collected during the time spent on
Uliga, Marshall Islands to gather information about food purchasing and
food availability. Imported food -for native consumption was available at
the Island Trading Company of Micronesia, Marshallese wholesalers, and
retailers. A few organizations bought in small quantities from firms in
the United States, but the Island Trad*ng Comoany supplied the main bulk
of food going to these stores,

The Island Trading Company of Micronesia had as its purpose the pro-
motion of economic advancement and self=-sufficiency of the inhabitants of
the Trust Territory. The company fostered the development of private in-
dustry and commerce, adjusted the policies to encourage such developments
and withdrew from any particular district or activity as soon as private
enterprise demonstrated it could adequately meet the needs of the people.

Only a standard list of items were stocked, The items were bought
from the Naval Supply Center, Naval Procurement Office, San Francisco, or
other Island Trading Company channels, Purchases were made anywhere in
the world, when it was to the best advantage to the company.

In general, sales prices were intended to cover all costs private enter-

prise would have to bear. Food supplies were sold to wholesalers, retailers,
and directly to consumers; each group had a different set of food prices.

TABLE 1
FOODS AVAILABLE AT THE ISLAND TRADING COMPANY

AND PRICES AS OF MARCH, 1951

FOOD WHOLESALE RETAIL CONSUMER
per 1b, per lb. per lb,
Rice 12 cents 12 cents 13 cents
Sugar 13 cents 1, cents 15 cents
Flour 9 cents 10 cents 11 cents
Coffee 62 cents 66 ‘cents 72 cents
Biscuits 33 cents 35 cents 38 cents
Corned beef
(12 oz, can) 57 cents/can 61 cents/can 66 cents/can
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TABLE 2

INDIGENOUS WAGE SCALES FOR THE MARSHALL ISLANDS

Group (1) Apprentices (minimum rate)  0.11 cents/hr.

- Group (II) Unskilled (minimum rate) 017 cents/hre
Group (III) Semiskilled (minimum rate) 0,21 oentsﬁxr.
Group (IV) Skilled (minimum rate)  0.25 cents/hr,

| Group (V) - - Supervisors (minimum rate) 0.29 cents/hr,
Group (VI) g 7 'Professior_fals (ininirmﬁ rate) 940 per mpnth

An aversge unskilled laborer rensives about 428 per month, $90 per
month is considered the highest salsz;‘y paid to a uarshallese in Uliga.

.. ‘Salary scales were low and fo od prices were comparable to the prioes
- found in the United States whero the wage scale is higher,

A number of Harshallese worked for the Civil Administration Unit for
five =md a half days of the week. :Suuday was observed as the Sabbath and
_the Marshallese did not work. %They spsnt most of the day in churech., Food

for Sunday was cooked on uaturda\,r excopt in Darrit and Kwajalein where they
cooked on Sunday. :

: The author asked about' the posszbilitv of fishing to help augment the-
food supply but the Marshallese fult that they did not have the time to fish
and, therefore, must depend on imported canned foods. They found that getting
suf! icient food was an economic hardship, especially the protein foods,

such as canned meats, canued fish and evaporated milk.

Marshallese stores

There were -8ix retail’ stores and sixteen bakeries owmed by Marshallese.
The most: important one was the Majuro Trading Association, a Marshallese co-
operative composed of about 200 members. Some of the prioes as of March,
19861 quoted by the Assooiatmn were as followsx

Rice - r BT 11 cents/1b,

Soy sauce . > $1.27/gal,

Sugar @ “fg W S N 13 oeni;.s/lbo
A‘ _‘Saloon pilot oracker : : 33 cents/1b,

Flour 9 cents/lb,
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Canned beef stew with vegetables 59 cents/#2 can

Canned evaporated milk (when available) 23 cents/#2 can
The storekeepers felt that the demand always exceeded the food supply.

Other food establishments

There were sixteen bakeries, two restaurants and a delicatessen. The
bakeries sold eight-ounce loaves of bread for ten cents and an eight-~ounce
doughnut for five cents, They usually baked four times a week, and sold
about fifty loaves a day. Bread is baked in large kerosene drums set in
the coral lengthwise and the top cut away, The section which is cut out is
covered with a piece of tin, A fire is made by using coconut husks and wood
for fuel, Inaves of bread are put on sheets of tin and placed over the
fire,

One restaurant was visited, The menu for lunch consisted of canned
beef stew, boiled rice, coffee, and bread, Fish, pork or any other available
food is substituted for the main dish, The daily menu does not vary except
for the main dish, A plate lunch cost twenty five=-cents or fifteen dollars
on a monthly basis, Three meals were served every day of the week, Raw
food supplies were bought from the Island Trading Company store once a month.
Breakfast was served from 5:00 a. m, to 7:00 a, m,; lunch from 10:30 a, m.
to 12:00 noon; and supper fron 3:30 p. m. t¢ 7:30 p. m.

Studying foods eaten, how they were eaten, and native food preparation
at the school kitchen and at the labor camp, where they had communal cook-
'ouses, gave more knowledge of diet patterns of the Marshallese, It was
learned that large round doughnuts were used frequently and large amounts
of sugar were always taken with tea, Such information was valuable later
when interviewing subjects, For example, when tea was mentioned in the
dietary intake records, the amount of sugar taken could be asked and such
information could be included which might otherwise have been omitted.
Finding doughnuts in the diets of the Marshallese was a surprise at first
but later on inquiry found that they were a common and popular food in
most of Micronesia, To have doughnuts mentioned in their dietaries became
a common occurrence,

A field trip to the outlying districts furnished information about
food consumption away from a naval base, foods available, types of utensils
used, and other methods of food preparation,

Although a number of reports by others had been read, they did not
furmnish sufficient information tn enable one to begin without making a
preliminary survey, This preliminary residence in the community at Uliga
was invaluable in that the knowledge gained about the manner of life,
religion, and politics provided the necessary background information on
habits and beliefs of the Marshallese,

The investigator had gained enough knowledge to be able to identify
foods at sight, and had enough experience to estimate amounts of foods taken,
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as most utens:Lls used in the v1llage were brought from a central.store and *
they ‘were ‘alikeé, -Thus, without. changing the routine procedures of the -
villagers with eXpermentat:Lon, deviations from the normal were kept at a:
minimum so that. data-cellected would. be indicative of their daily normal
consumption of food, The survey went. along smoothly and ‘was-completed in .-
a shorter time due to preliminary piannmg , thus keeping the natives -
interested in food intake records which were kept willingly., This would have
been difficult to do 1f the survey had been an unduly long,  dull, and tedious
procedure, S TN 0t e T A e

Other factors considered in planning and organizing the survey B
19 : Umt of . survey

“In Micronesia, _a family unit is different from one in our society.
A houeehold was selected as.a unit for the survey. A group who lived and:.
ate together, usually consisting of blood relatives and relatives by adoptlon,
was considered a household group and comparable to our family units

2, ... Sampling = . .-,

The selection of subjects was.influenced by availability of families,
distances to be cnvered, attitude of people ‘tdwards the survey, and presenge
- of lead:mg members of the.community who were, :m close touch with people and

could’ explain-to them the purposes.of the eurvey and 1rrtroduce them to the
investigator. B

“No- statistician’ was available to give technlcal -aid in' choosing the
'sample. « An"attempt was made tg. get a representative sample of families '
from the Jnlab district of Majuro .village who were within walking distance
according to the random sampling plan, g:wmg each group thé same chance of
being included. Roads.were good and well marked so that one could travel
distances by foot.' Virious income groups were included, such as copra
workers, storekeepers, the King and othersq - Many' age ‘groups, males," :
females, lactating women, pregnant women, and children were included,  Most
age groups were included but there were. very few,of the intermediate school
age group and young adults, who were elther at school in Uliga s or worked in
government pos:Ltione at . Uliga. Sk

3. Time period

A seven day period was chosen SO . that any variation in food - patterns
would be included and thus give a more accurate account of food -intakes. -
Diet in Majuro village goes through seasonal changes as the harvesting of
 vegetable crops determined the food patterns, The diet was monotonous arnd.
'showed very little day to day variation.

Lo L Interpreter

It ‘was. necessary to employ an. interpretero "He was a local person who
knew l6cal foods.and :sources from which they were obtained, He was familiar
with the cooking and-eating customs. of the community, This was necessary: to
detect any deviation from normal which may be introduced to impress the
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investigator, He was aware of local habits and beliefs concerning the
preparation and cooking of food so was less likely than a stranger to
intreduce resentment, - As he was a local person, he was trusted more than
an outsider and received a greater degree of to-operation from the group
under survey, -The techniques of interviewing and other relevant business
‘was discuSsed befm'e the survey was begun. '

5e Record forms

Formal record forms were mmeceséary. Informal records of the diary
type were kept in bound notebooks in a uniform manner,

Many means of obtaining co~operation were used such as the news items
in the base newspaper about the survey which was translated into Marshallese
and released to people in Majuro village, Personal visits to the King and
~village chiefs with gifts to explain the survey and having them pass the

' information on tc their sub.)ects.

III, NUTRITION SURVEY IN MAJURO VILLAGE, MAJURO ISLAND, MARSHALL ISLANDS
1, Preparatlon for survey in Ma Juro village

> After the orientation ‘Period on Uliga was over, the: necessary equipmmt,
canned foods and other items, were taken to Majuro Island by Coast Guard boat .

Miss Eleanor Wilson, Protestant missionary, accompanied me to Majuro
village and introduced me to the community leaders, ' It was very helpful to
have Miss Wilson, who was respected and well-~liked by the villagers, to.take
" the investigator into a predominantly Protestant comrmmn.ty. '

There were two political groups on Ma:)uro Island and since both groups
were to be included in the stucbr ’ formal calls with gifts were made to both
leaders, "

- All this was done Sa.‘burday mm'ning° Saturday afternoon was devoted to
thoroughly cleaning the native houses An office, housekeeping and working
units were set up in the house, Scales, gram and pound, and other tools
for research were ready for use, The interpreter was mtewiewed and hired.

Church services were attended on Sunday where everyone in the community
“met, During the service; I was introduced to the villagers and had an oppor-
tunity to talk to them about ‘the study and to become acquainted with them.
Monday morning visits to families were begun with the interpreter,

Type and extent of waste was investigated in-detail from pilot. samples,
In order that the accuracy of household measurements could be checked, and to
obtain further information about the degree of waste and edible portions of
common foods, a series of weighings were taken of common native focds., For
example, data was necessary about edible portion that could be obtained
from one pandanus key, the amount of drinking fluid from one immature nut,
how much spoon meat could be obtained from-one coconut and other similar

"
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facts. Foods were measured and weighed on a gram scale. By determining
these figures, the villagers could write dovm the number of various foods
such as two pandanus keys or three drinking coconuts. For a few foods,
which appeared most frequently on dietaries, the food eaten by a number of
subjects was measured ard weighed in order to arrive at a more accurate
estimation of the serving size. Foods such as boiled rice, taro, and
breadfruit were weighed to determine in grams the amounts recorded in
household measurements of foods, such as a serving of rice in an enamel
dish, coconut shell, or messkit; a roasted breadfruit, half of a bread-
fruvit, heaping tablespoon of sugar and other food items. As stated before,
since most household utensils were alike as source of supply was the same,
an average vieight could be used for the various foods.

Several types of fish wers weighed after cooking to determine edible
portione by removing wastage and refuse such as bones, head and entrails.

Househonlds were visited at random once during their weekly period at
meal time. One meal was weighed to determine in grams the amount of food
consumed and also to check accuracy of food amounts as noted by subjects.
Food was always served cold end it was divided as evenly.as possible among
the members of the household. Aduits took certain portions and children
(6 to 10 yeers of age) got about half of the adult portion.

Recipes were made up for mixed cooked aishes. Wany cooked food sam-
ples were brought back to the University of Hawaii Agricultural Experiment
Station for chemical food analysis wvhich were used -in 1nterpret1ng end
calculating the dlets.

24 Routine procedure of the interview

The number interviewed in a given time depended on the distances
involved, as well as on the aversge time taken per interviev. 7The average
number per day was about eight households. Household visits began about
seven in the morning and the last visit ended about six at night. Lunch
was eaten at home or with villagers when invited at meal time.

Daily visits were made to the households. On the initial visit, the
investigator and household members became acquainted with each other. Several
things were discussed, such as the procedure to be followed for the survey
and the data to be recorded. At this time, the villager displayed dishes,
spoons, cups, glasses, coconut shells and other uiensils and eguipment used
in eating so that the investigator knew what they were reporting in terms of
household measurements, Individual consumption was determined by recording
individual food inteke in terms of servings and household measures. Portions
were given &s edible portions except for certain foods which were given in
nunbers as mentioned before in this report. Information about the household
was also recorded at this time. A day's record wes to be kept in Marshallese
and they were to be collected the following day. When records were collected
each item was discussed in detail and anything of ambiguous nature was clari-
fied and recorded in the notebook on the premises. Some reports were given
verbally and these were recurded in the notebvok, also. Bach person in the
household was interviewed separately. Bkiothers were questioned about food in-
takes of smaller children. All food consumed during the day including between
meal feedings were recorded. Data was not recorded as meal to meal as the
number of meals daily differed according to individuals. There were no set
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meal hours nor any defa.rn.t.e nuber of meals consuned daily.

3.

Data collected

a. Basic data
1. Kinds of foods eaten
2. Distribution of foods among meals and between meal feedings
3. Amounts eaten in nunbers of foods, servings, or household
: measurements
L. Time period for seven days

b. Information about household
1. Composition of the family
a. Number
b. Sex
c. Age to nearest year
d. Other members of the household
e. Names - all naacs used in the past
f. Other relevant information
1. Pregnancy
2. Lactation
g. Occupation

c. Example of a household for one week
1. Information about the household
liembers of the household
(a) 1iale, 4O years old, husband, copra maker
(b) Female, 38 years old, wife, lactating woman
(¢) Female, 5 years old
(d) Female, 3 wonths, 12 days old
(e) Female, 70 years old, grandmother

25 Food_ data

L0 years old man

lionday

" Rice, boiled, white 700 grams
" Coconut, drinking (fluid only) 1 g
Breadfruit, Bukdrol, roasted -~ . 40O grams -
Fish, Mouij, baked (edible port.:.on) : 100 grams

Tuesday - % g
Bread, white, fresh i S 8 ounces:
Tea, black : =S 1 ieup: -
Sugar, white, gran‘ulated ' ‘ 2% teaspoons
Rice, boiled, white" ' 300 grams :
Jawit, ‘baked (edible port:.on) 300 grams
Taro, Kal:.klik, boiled - 500 grams:
tater - = - 1 cup -
Milk," evaporated . : 2 -teaspoons
Sugar, white, granulated - 2 teaspoons

. Yiednesday 3 , Y,

Baru (little crab) = . 10,

' . Rice, boiled, vhite = .. ... , © 700 grams
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Bread, white, fresh

Coconut, drinking (fluid only)
Pandanus, raw

Tea, black

Sugar, white, granulated

Thursday
Rice, boiled, white
Fish, Kuban, baked
Tea, black
Sugar, white, granulated
Coconut, drinking (fluid only)
Pandanus, raw
Coconut, mature, leat

Friday
Fish, Net, baked
Bread, white, fresh
Tea, black
Sugar, white, granvlated
Coconut, drinking, ({lnid only)
Pig, roasted
Breadfruit, Bataitdak, roasted

. Saturday’

Rice, boiled, whilte -
Breadfruit, roasted, Bukdrol
Fish, ijouij, baked

Coffee

Sugar, white, granulated

Sunday
Breadfruit, Bukdrol, roasted
Pig, roasted
Doughnut
Rice, boiled, white
Tea, black
Sugar, white, granulated

38 years old woman

Honday
Rice, boiled, white
Coconut, drinking (fluid only)
Breadfruit, Bukdrol, roasted
Fish, Mouij, baked

Tuesday
Taro, Kaliklik, boiled
Coconut, mature, meat
Tea, black
Pandanus, raw

Wednesday
Rice, boiled, white
Taro, 'Jan, boiled

L
: 2
13
2
L

500
L00
2

L
2

13
200

200
100

400

700
1;00
100

500
200

300
200

slices

keys
cups
teaspoons

grams

grams

cups
tablespoons

keys
grams

grams
ounces

cup
tablespoons

grams
grams

grams

grams

grams

cups
tablespoons

grams
grams -

grams
cup
tablespoons

grams

grams
grams

grams
grams

cups
keys

grams
grams
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Coconut, drinking (fluid only)-.

Coconut, spoon meat,
Pandanus, raw

Tea, black

Sugar, white, granulated

Thursday
Rice, boiled, white
Fish, Kuban, baked
Tea, black
Sugar, white, granulated -
Coconut, drinking (fluid only)
Pandanus, raw
‘Coconut, mature, meat

Friday
Fish, Net, baked
Bread, white, fresh
Tea, black
Sugar, white, granulated

Saturday
Rice, boiled, white
Breadfruit, Bukdrol, roasted -
Fish, Mouij, baked
Coffee .
Sugar, white, granulated

Sunday
 Breadfruit, Bukdrol, roasted
Pig, roasted
Doughnut
Rice, boiled, white
Tea, black
Sugar, white, granulated

5 years old female

}Monday
Rice, boiled, white
Breadfruit, Bukdrol, roasted
Salted fish, Mouij, boiled

Tuesday
Fish, Jawit, baked
Rice; -boiled, white
Sausage, pork
Tea, black
Sugar, vhite, granulated

Vednesday
Rice, boiled, white
Pandanus, raw
Coconut, drinking (fluid only)
Coconut, spoon meatb
Tea, black
Sugar, white, granulated

1,00

. 1
1
1L
2
2

500

2
L
2
13
200

200
L

" &
2

1,00
200
200

2

200

100

1,00

keys

cups
teaspoons

grams

grams

cups
tablespoons

keys
grams

grams
ounces

cup
tablespoons

grams
grams
grams

cups
tablespoons

grams
grams

grams

cup
tablespoons

grams
grams
grams

grams
grams
grams
cup
teaspoon

grams
keys

cup
tablespoon
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Thursday
Rice, boiled, white
Fish, Kuban, baked
Pandanus, raw
Coconut, mature, meat
Tea, black
Sugar, white, granulated

Friday
Fish, Met, baked
Bread, white, fresh
Coconut, cdrinking (fluid only)
Pig, roasted
Breadfruit, Batakdak, roasted

Saturday
Doughnut
Rice, boiled, white
Fish, Houij, baked
Breadfruit, Bukdrol, roasted
Coffiee
Sugar, white, granulated

Sunday
Breadfruit, Buidrol, roasted
Pig, roasted
Doughnut
Rice, boiled, white
Tea
Sugar, white, granulated

Baby 3 months, 12 days old
londay
Coconut, drinking (flnid only)
Iilk, breast

Tuesday
¥iilk, evaporated
Water, boiled
111k, breast

Wednesday
1Milk, evaporated
1illz, breast

Thursday
11lc, evaporated
Water, boiled
1ilk, breast
Water, boiled

Friday
Coconut, drinking (fluid only)
Milk, breast

200 grams
150 grams
L keys
50 grams -
1 cup
1 tablespoon

100 grams
2 ounces
1

100 grams

100 grams

200 grams
100 grams
200 gramns

1 cup

1 teaspoon

100 grams
100 grams

200 grams

1 cup
1 tablespoon

l; ounces

ounces
teaspoons

W =

2 ounces

2 ounces
2 ounces

l; ounces

8 ounces

V‘\‘fl;'\i- (CEE T IFET v*“/s‘i(IUM

Honoluly
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Saturday
ifilk, evaporated
- Hater, boiled
1ilk, breast

- Sunday )
" Coconut, drinking (fluid only)
Milk, breast

70 years old woman

IHonday
Rice, boiled, white
Coconut, drinking (fluid only)
Breadfruit, Bukdrol, roasted
Fish, ljouij, baked

Tuesday
Taro, Xaliklik, boiled
Coconut, mature, meabt
Tea, black
Sugar, white, granulated
Pandanus, raw

Yednesday
Rice, boiled, white
Taro, fan, boiled ,
" Coconut, drinking (fluid only)
Coconut, spoon meat
Pandanus, raw
Tea, black
Sugar, white, granulated

Thursday
Rice, boiled, white
Fish, Kuban, baked
Tea, black
Sugar, white, granulated
Coconut, drinking (fluid only)
Pandanus, raw
Coconut, mature, meat

Triday
Fish, Net, baked
Bread white, fresh
Tea, ‘r’)lack
Sugar, white, granulated

Saturday
Rice, boiled, white
Breadfruit, Bukdrol, roasted
Fish, Mouij, baked
Coffee
Sugar, white, granulated

Sunday
Breadfruit, Bukdrol, roasted
Pig, roasted
Doughnut
Rice, boiled, white
Tea, black ,
Sugar, white, granulated

ol U

L

b

1200

200
100

F &
- 400

ounces
owmces

ounces

grams

grams
grams

grams
grams

cup
teaspoons
keys

grams
grams

keys
cup
teaspoons

grams

grams

cups
tablespoons

keys
grams

grams
ounces

ggglespoons

grams
grams
grams

cugs
‘tablespoons

grams
grams

grams

cup
tablespoons
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Treatment of the dietary survey data -

From the detailed dietary record of each subject, the consumption
of each foecd was recorded tabulated and calculated.

- - The calorie value and the nutrients supplied by these foods were
then determined by the use of food compositlon tables,

The tables used were as follows. :
l,- Food Values cf Portions Commonly Used, Bowes and Church, (1)
2, Composition of Foods, U.S.D.As Agriculture Handbook No.. 8. (2)

..~ 3s Composition of Foods Used 'in Far Eastern Countries. Agriculture.
: Handbook No. 34. (3)

Lo Food Values of Portions Commonly Used, Hawaii Supplement to
Bowes and Church, Carey D, Miller, Marlan Weaver and Stella
Okita, (L)

5. Protein, Fat, Mineral and Vitamin ‘Content of South Pacific
Island Foods, Unpublished data on native foods, brought back
frem field by author, from the laboratories of Professor Carey
D, Miller, Foods and Nutrition Department, University of
-Hawaii Agr1cultura1 Experiment Station, Honolulu, Hawaii, (5)

The comp031te cooked . dlshes were converted back to raw weight. equi— o
valents -of 1ngredients usedc .

The calor1e~and nutrient- values of the diet were expressed on a per
person per day basis, -

Assessment, of adggﬁacy of diets:

To assess the ‘adequacy of diets, appropriate standards must be used
as the basis of comparison. The Recommended Daily Dietary Allowances,
Revised 1948, Food and Nutrition Board, National Research Council (6),
were used as standards, Since: deflnlte s i ures were not given.for :
phosphorus, Sherman's standards were used For fat allowances, 25% of
the calories intake for each age group was taken as suggested in the report
of Food Consumption Levels in the Unlted States, Canada and the United
Kingdom (8). : ;

The average per capita intake for calories and nutrients, as
determined in the survey, was compared with the average per capita re-
compended allowances,

Comparison of-the actual intake of~individuals with these allowances
indicates how closely intake approaches the recommended level for calories
and various nutrients for optimum health, Conclusicns can then be drawn
as to which persons have a dietary status less favorable than others.,
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RESULTS

Infants under one year of age .

Intake records for infants under one year of age were collected
for eight subjects, Calories and nutrient wvalues were calculated whenever
possible, however, intakes of breast feeding were not recorded.. . Thergfore; .
all calculations exclude breast milk 1ntakes.

' There were three female 1nfdnts on a diet of breast milk and boiled
water,. One:subject was two, weeks  old; another, one:'month old; and the third,
°lx months old,

One female 1nfant of three months had the following foods in her diet:
breast.milk, boiled water, .evaporated milk, and drinking fluid of immature
coconuts, The daily intake was estimated at 81 grams of coconut fluid, 2
0zs, of evaporated milk diluted with 2 ozs, of boiled water, and 2 ozs., of
boiled watier.:.Calculated daily ‘caloric .and nutrient values:were-as
followss caloriesy; 87; protein, 4. gms.; fat, 4.4 -gms.; carbqhydrate,

7.94 gus,.; calcium, 151,11 mgs.; phosphorus, 112,64 mgs.; iron, 0,19 mgs.;
vitamin A, 219.4 I. U,; thiamine, 27.4 mcgs.; riboflavin, 205,58 mcgs.,
nlacln, 0 ll mgs,; -and aseorbic acid, 32 mgs, :

e One female infant of 51x,months of age had for a day's intake,
breadfruit either baked.or roasted, 16:mgs.; evaporated milk, 4 ozs, dlluted
with 4 ozs; of boiled watery.cogenut.sap;:-56. gms.; boiled water, 4 ozs.;
and breast milk, Calculated daily caloric and nutrient values were as
follows: .calories, 144,88;:protein, 5.34 gms.;:fat; 5,91 .gms.; carbo-
hydrate, 15,19 gms.; calcium, 18N,94 mgs.; phosphorus; 155:1" mgs.; iron, -
Nel7 mgs.; vitamin A, 292.6 I. U.; thiamine, 53.34 mecgs.; riboflavin,
280,93 ‘megs.; niacin,: 0,54 mgs.3-'and ascorbic-acid, 12,96 mgs.

One female infant of eight months had a diet of breast milk,
evaporated milk, boiled water, boiled white rice, bread, tea with sugar,
and soda crackers, Taking a day's intake, consumption was estimated at .

L ozs, of evaporated milk diluted with 4 ozs. of water; 4 ozs, of ‘boiled ™
water; 15 gms. of--boiled rice; 15 gms, of white bread; 1 cup. of.tea with
1/2 teaspoon of sugar; and breast milk, . Calculated daily caloric and .
nutrient :values were as follows: calories, 84,72; protein, 1,76 gms.§. ..
fat, 1.05 gms.; -carbohydrate, 16.63 gms.j calclum, 3.52 mgsa} phosphorus, 5
18; 56 mgs,.; iron 0,28 mgs.; vitamin A, 1,47.I. U,; thiamine, 30,41 mcgs.;
riboflav1n, 13 65 mcgs.; niacin, O, 23 mgs., and a trace of ascorbic acld.

The dally estlmated consumption of one male 1nfant of elght months.;
breast milk; evaporated milk, 5 ozs. diluted with 5 ozs, of boiled water;
boiled water, 8 :02s3-and roasted breadfruit; 3N gms... Calculated.daily
caloriec. and nutrient values were as follows:. . calories, 278.4; protein,
12,89 gms.; fat, 14,14 gms.; carbohydrate, 25,23 gms,; calcium, 441,06 mgs.,
phosphorus, 363.68 mgs.; iron, 0,66 mgs.; vitamin A 713.1 I. U,; thiamine,
117,73 megs.; . riboflavin, . 660 58 mcgs,, niacin 0.76 mgs., and; 2, 16 mgso
ascorbic ac1d° 5 . L % .

One - infant of. eleven months had the following “foods | in his f ;
dietary: breadfruit, roasted; boiled pandanus keys; coconut enbryos;
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drinking fluid of immature coconutsy boiled white rice; ripe bananas; white
breed; doughputs; soda crackers; limes; white granulated sugar; and baked
or boiled fish, The daily estimated intake was as follows: breadfruit
roasted, 350 gms.; boiled pandanus keys, 50 gms.; coconut embryos,150 gms.,
fluid of immature coconuts, 100 gms.; boiled white rice, 150 gms.; and

ripe bananas, 60 gms. Calculated daily nutrient intakes were as follows:
calories, 944.43; protein, 23,06 gms.; fat, 6:.92 gms.; carbohydrate,

196,99 gms.; calcium, 180,81 mgs.; phosphorus, 433-36 mgs.; iron, 10,96
mgse; vitamin A, 1239,98 I. U,.; thiamine, 676,10 megs,; riboflavin,

524,22 megse.; niacin, 8,56 mgs,.; and ascorbic acid, 17.26 mgse

Table 3 shows the daily quantities of warious nutrients per person
and comparison with NRC allowances of ome hundred sixty-one subjects from
the ages of 1 through 70 years of age.

There were forty-eight children, ages one through twelve years of
age; forty-six males, ages thirteen through 70 years of age; and sixty-
seven females, ages one through 70 years of age; included among the adult
females are pregnant and lactating women, They are divided into difrferent
age groups, giving the number of subjects in each group, sex; runge of
each nutrient, numter of subjects in each grnup, average NRC allowances
and number below allowances and percent of subjects belcar allowances for
calories, protein, fat, calcium, phosphorus, iron, thiamine, riboflavin
and ascorbic acid.

1. Calories

For twenty-four male and female subjects, 1 to 3 years of age, the
range was from 406 to 1204 calories, and the average per person was 823
calories. The average figure was 68% of the NRC allowances of 1200 calories.
Twenty-two subjects or 927% were below allowances and two subjeots or 8% were
atove allowances.
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For twelve male and female subjects, 4 to 6 years of age, the range‘
was from 471 to 1635:calories, and the avérage per person was 1096 caloriés.
The average figure whs 68%'of thé NRC allowances of 1600 calories. Eleven

subjects or 92% were below allowances and one subject or 8% was above the'.
allowance.

For six male and female subjects, 7 to 9 years of age, the range .
was from 1095 to 1827 calories, and the average per person was 1269 calories,
The average figure was 63% of the NRC allowances of 2000 calories, Six’
subjects or 100% were below allowances.

For six male and female subjects, 10 to 12 years of age, the range
was from 1193 to 1913 calories, and the average per person 1577 calories,
The average figure was 63% of thé NRC allowances of 2500 calories. Six
subjects or 100% were below allowances.,

For three male subjects, 13 to 15 years of age, the range was.from
597 to 1910 calories, and the avérage per person was 1385 calories, - The !
average figure was 43% of the NRC allowances of 3200 calories, Three
subjects or 100% were below allowances,

For three female subjects, 13 to 15 years of age, the range was
from 1469 to 1521 calories, and he’ ‘a¥erage 'per person was 1487 caloriés, .
The average figure was 57% of the NRC allowances of 2600 calories, Three:. :
subjects or 100% were below allowances, '

For two male subjects, 16 to 20 years of age, the range was from
1186 to 3294 calories, and the average per person was 2240 calories. The
average figure was 59% of the NRC allowances of 3800 calories. Two subjects
or 100% were below alloquces,%. . O

For four female subjecte, 16 to 20 years of age, the range was' from
972 to 1703 calories, and the average per person was 1323 calories, The g
average figure was 55% of the NRC allowances of 2400 calories, Four subjects
or 100% were below allowances, : E

For thirty-three male subjects, 21 to 60 years of age, the range
was from 407 to 2187 calories, and the average per person was 1469 calories,
The average figure was 49% of the NRC allowances of 3000 calories, Thirty-
three subjects or 100% were below allowances, : :

For thirty-six female subjects, 21 to 60 years of age, the range was
from 499 to 2483 calories, and the average per person was 1365 calories,
The average figure was 57% of the NRC allowances of 2400 calories, Thirty-
five subjects or 97% were below allowances and one subject or 3% was above
the allowance, e

For eight male subjects, 61 to 70 years of age, the range was from :
64N to 168l calories, and the average per person was 1302 calories, The
average figure was 54% of the NRC allowances of 2&00 calories° Eight
subjects or 100% wete below allowences° N , : :

For nine female subjects, 61 to 70 years of age, “the range was from
368 to 1829 calories, and the average per person was 1197 calories, The
average figure was 60% of the NRC allowances of 2000 calories, Nine subjects
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or 100% were below allowances,

For four female subjects, pregnant women, the range was from 714
to 1375 calories, and the average per person was 1013 calories, The average
figure was 42% of the NRC allowances of 2400 calories, Four subjects or
100% were below allowances,

For eleven. female subjects, lactating women, the range was from 1081
to 2078 calories, and the average per person was 1695 calories, The average
figure was 56% of the NRC allowances of 3000 calories, Eleven subjects or
100% were below allowances. . :

For the total group of une hundred sixty-one subject,s 5.0Nne hundred '
fifty-seven subjects or 97% were below allowa.nces and four sub:jects or 3% .
were above allowances. ‘ :

2, Protei‘n 3

For twerrt.y-four male and female subjects s L to 3 years of age, the
range was from 5 to 49 grams, and the average per person was' 26 gms, . The,
average figure was. 65% of the NRC allowances of 4N gms, Twenty-one or 88%
were below allowances and three subgects or 12% were above allowances..

For twelve male and female subjects, ‘4 to & years of age, the range
was from 14 to 91 gms., and the average per person was 42 gms, The average.
figure was 84% of the NRC. allowances of 50 gms, Eight subjects or 67%
were below allowances and four subaects or 33% were above allowances,-

For six male and female sub.jects, 7 to 9 years of age, the range
was from 39 to 6l gms., and the average per person was 52 gms, The average
figure was 87% of the NRC allowances of 60 gms, Three subjects or 5N%
were below allowances.and three subjects or 50% were above allowances,

For six male and female subjécts, 10 to 12 years of age, the range -
was from 35 to 88 gms., and the average per person was 62 gms, The average
figure was 88% of the NRC allowances of 70 gms. Five subjects or 83% were
below allowances and one subject or 17‘% was above the allowance, cees S33

For three male subjects, 13 to 15 years of age, the range was. from ‘
23 to.8N gms,, -and the average per person was 49 gms. The average figure
was 58% of the NRC. allowances of 85 gms, Three subjects or 100% were below
allowances, e

For three female subjects, 13 to 15 years of age, the range was 52
to 69 gms,, and the average per person was 59 gms. The average figure was
74% of the NRC.allowances of 80 gms. Three subjects or 100% were below
allowances. '

- For two male subjects ’ 16 to 20 years of age, the range was from. h2
to 1&2 gms,, and the average per person was 92 gms. The average figure .
was 92% .of the NRC.allowances of 10 gms, One subject or 50% was below the
allowance and one subject or 50% was above the allowance,

For four. female subjects, 16 to 20 years of age, the range was from
28 to 81 gms., and the average per person was 52 gms. The average figure
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was 69% of the NRC allowances of 75 gms, Three subjects or 75% were below .
allowances and one subject or 25% was above the allowance.

“For thirty~three male subjects, 21 to 60 years of ‘age,. the range was ,
froim 810 134 gns., ‘and the average per person was 54 gms. ‘The average . ;
figure was 77% of the NRC allowances of 70 gms, Twenty~-seven subjects or .
82% were below allowances and six subjects or 18% were above allowances.

For thirty-six female subjects, 21 to 60 years of age, _t,he ra.nge 5
was ‘from 8 to 85 gms., and the average per person was 47 gms, The average
figure was 78% of the NRC allowances of 60 gms, Twenty-six subjects or. ',
72% were below allowances and ten or 28% were above allowances, o

" Por eight male subjects, 61 to 70 years of age, the _range was from. ..
23 to 50 gms., and the averagé per perscn was 42 gms, The average figure was
60% of the NRC allowances of 70 gms. Eight subjects or 100% were below
allowances,

For nine female subjects, 61 to 70 years of age, the range was from
13 to 76:gms., and the average per person was 38 gms, The average figure
was 63% of the NRC allowances of 60 gms, ~Seven subjects'or 78% were below .
allowances aﬁd two or 22% were above allowances.

For four female subjects, pregnant women, the range was. from 20 to
63 gms., and the average per person was 32 gms, The average flgure was 38%
of “the NRC allowances of 85 gms. Four subjects or 100% were ‘below allowances.

For eleVen female subjects, lactating women the range was from 34 to
88 gms,, and the average per person was 62 gms, .The average figure was 62%
of the NRC allowances of lOO gms. Eleven _subjects. or 100% were below
allowances. 3. -

For the total group of one hundred sixty-one subjects , one hundred o
thirty or 81% were below allowances and thirty-one or 19% were above .-
allov}ances(, N ST

3. -~ Fat

For twenty—four male and female subjects s A %03 years of age, the
range was from oné to 37 ‘gms., and the average per person was 13 'gms, -.The ..
average figure was 39% of ‘the NRC alldwances of 33 gnis, . Twenty—-three subjects
or 96% were below allowances and one subject or 4% was above the allowance. :

For twelve male and female subjects, 4 tp 6 years of age, the range
was from 8 t0-57 gms., and ‘the’ average per person was 21 gms. ~ The average.
figure'was 1;8% of the NRC allowances of Lk gms, Eleven subjects or 92% were
below allowarices and one subject or 8% was above the allowarice. :

For six male and female subjects, 7 to 9 years of age, the range was
from-10 to 36 gms., and the average per person was 21 gms., The average ;
figure was 37% of the NRC allowances of 56 gms, Sik subjects or 100% were .
below allowances, N o ’

For six male and female subjects, 10 to 12 years of age, the range
was from 21 to 52 gms,, and the average per person was 30 gms. The. .average
figuré was 43% of the NRC allowances of 69 gms, Six subjects or®100% were
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below allowances,

For three male subjects, 13 to 15 years of age, the range was from
_ 17 to 48 gms., and the average per person was 28 gms, The average figure
“was 31% of the NRC allowances of 89 gms. Three subjects or 100% were below
allowances. ; - :

_ For three female subjects, 13 to 15 years of age, the range was 17
to 3N .gms,, and the average per person was 25 gms. The average figure was
35% of the NRC allowances of 72 gms, Three subjects or 100% were below
allowances. ‘e e ~

: . For.two male subjects, 16 to 20) years of age, the range was from 5
to .60 gms,, and the average per person was 32 gms. The average figure was
...30% of the NRC allowances of 105 gms, Two subjects or 100% were below
‘allowances, ‘<

.. For four female subjects; 16 to 20 years of age, the range was from
3 to .28 gms,,; and the .average per person was 15 gms, The average figure was
22% of the NRC allowances -of 67 gns; Four subjects or 1007 were below
allowances, TET :

. For thirty-three male subjects, 21 to 60 years-of age, the range was
from 2 to 95 gms., and the average per person was 24 gms. ,The average figure
was 29% of the NRC allowances of .83 gms, Thirty-two subjects or 97% were
below allowances and one subject or 3% was above the aliowance.

ey For thirty-six female subjects, 21 to 60 years of age, the range was
- i‘ram 2 to 5N gms, ».and the average per person was 23 gms. .The average )
figure was 34% of the NRC allowances of 67 gms. Thirty~five subjects or
97% were below allowances and one subject or 3% was above.the allowance,"

For eight male subjects,. 61 to 70 years of age, the range was from
3 to. 32 gms., and the average per person was 16 gms, The average figure was
2% of the NRC allowances of 67 gms._.Eight subjects or 100% were below
allowances.

- .. For.nine female subjects, 61 to 70 years of age, the range was from
, .%o 314. gms., and the -average.per person was 19:gms. The average figure
was 34% of the NRC allowances of 56 gms. Nine subjects or 100 were below
allowances,

For four female subjects, pregnant women, the range was from 2 to
19 gms. , and the average per person was 8 gms, The average figure was 12%
of the NRC allowances of 67 gms. Four subjects or 100% were below allowances,

" For eleven female subjects, lactating wdmen, the range was from 10
to L4 gms., and.the average per person was 27 gms., The average figure was

32% of the NRC allowances of 83 gmso Eleven subjects or 100% were below
allowances, : "o

For the total group of one hundred sixty-one subjects, one hundred -
fifty-seven subjects or 97% were below allowances and four sub:jects or 3%
‘were above. allcwances, Pl : . .



L Calcium

... For twenty~four male.and female subjects,. 1 to 3 yearsg of age, the
range was from 48 to 647 mgs., and the average per person was 229 mgs, ,The-
ayerage figure was, 23% of ‘the NRC allowances of 1000 mgs, Twentybfour S
subjects or 100% were below allowances, ey

.. For twelve male and female subgects, L to 6 years of age, the range
was from 112 to 627 mgs., and the average per person was 303 mgs. The .,
average flgure was 30% of the NRC allowances of 1000 mgs., Twelve subjects
or 100% were below allowances, e o ey

For six male and female subjects, 7 ta 9 years of age, the range was
from 129 to 1028 mgs., and the average per person was 534 mgs. The average .
figure was 53% of the NRC allowances of 1000 mgs. Four subjects or 67% were
below allowances and two subjects or 33% were above allowances,

... For six male and female subjects, 10 to 12.years of age, the range
was from 112 to 11028 mgs., and the average per person was 486 mgs. = The ;
average figure was 40% of the NRC allowances of 1200 mgs. Six subjects or.
100% were below allowances, ot

For three male subjects, 13 to 15 years of age, the range was from
188 to 509 mgs.,.. and the average per person was 1400 mgs. The’ average _
figure was 22% of the NRC allowances of 1400 mgs, Three subjects or 2008 °
were below allowanceés. :

For three female subjects, 13 to 15 years of age, the range was from
150 to 714 mgs., and the average per person'was 442 mgs. The average figure
was 34% of the NRC allowances of 1300 nES « .Three subjects or 100% were
below allowances, ,

For two male subjects, 16 to 2Q years of age, the range was from 289
to 699 mgs., and the average per person was 489 mgs. The average figure was
35% of the NRC allowances of 1400 mge° Two subjects or 100% were below
allowances,

. For four female subjects, 16 to 20 years of age, the range was from
191 to 375 mgs., and the average per persOn was 277 mgs. The average figure
was 28% of the NRC allowances of 1000 mgse , Four subjects or 100% were
below allowances,

. For thirty-three male subjects, 21 to 60 years of age, the range was
from 92 to 1029 mgs., and’ the average per person was 390 mgs, THe average .
figure was 39% of the NRC allowances of 1000 mgsa Thirty-two subjects or
* 97% were below allowances and one subgect or 3% was above the allowance.

For thirty-six female subjects, 21 1040 years of age, ‘the range
was from 112 to 799 mgs., and the average per person was 363 mgs, The
average figure was 36% of the NRC allowarices of 1000 mgs. Thirty—six sub-
jects or 100% were below allowances,

For eight male subjects, 61 to 70 years of age, the range was from
145 to 768 mgs., and the average per person was 308 mgs., The average figure
was 31% of the NRC allowances of 1000 mgs. Eight subjects or 100% were



below allowances,

For nine female subjects, 61 to 70 years of age, the range was from
177 to 662 mgs., and.-the average figure was 375 mgs, The average figure
was 37% of the NRC allowances of 1000 mgs. Nine subjects or 100% were.
below allowances., - =2

For four female subdects, pregnant women, the range was from 107
to 319 mgs., and the average per person was 205 mgs. The average figure
was 20% of the NRC allawances of 1500 mgs. Four subjects or. 100% were -
below allowances. e B o

For eleven female subjects, lactating women, the range was from 213
to 667 mgs., and the average per person was 466 mgs. The average figure .
. was 23% of the NRC allowances of 2000 mgs. Eleven subjects or 100% were
“below allowances. o

For the total group of one hundred sixty-one subjects,-one.hundred
fifty-eight subjects or 98% were below allowances and three subjects .or 2%
were above allowances. : .

5“ .. Phosphorus

For twenty-four male and female subjects, l t03 years of age, the. .
range was from.157 to 868 mgs., ‘and the average per person was LOL mgs.
The average figure was 4O% -of the NRC' allowances ‘of 1000 mgs,. . Twenty-four.
subjects or 100% were below allowances,

For twelve male and-female subjects, U to 6 years of age, the range
was from 218 to 928 mgs., and the average pef‘perspn wag. 572 mgs,.. The - '
average figure was 57% of the NRC allowances of 1000 mgs, .. Twelve. subjects
or 100% were below allowances.

For six male and female subjetts, 7 to 9 years of age, the range was
from 466 to 1125 mgs., The average figure was 61% of the NRC allowances -
of 1200 mgs. Six subjects or 100% were below allowances.

For six male and female subjects, 10 to 12 years of age, the range .
was from 48l to 1745 mgs., and the average per person was 925 mgs.. The
average figure was 77% of the NRC allowances of 1200 mgs. Five subjects or-
83% were below allowances and one subject or 17% was above the allowance; -

For three male subjects, 13 to 15 years of age, the range was from
302 to 752 mgs., and the average per person was 552 mgs.. The average
figure was 42% of the NRC allowances of 1320 mgs. Three subjects or 100%
were below allowances,

For three female subjects, 13 to 15 years of age, the range was
from 572 to 782 mgs., and the average per person was 655 mgs. The average
figure was 54% of the NRC allowances of 1200 mgs. Three subjects or 100%
were below allowances,

For two male subjects, 16 to 20 years of age, the range was from
673 to 24,22 mgs., and the average per person was 117% of the NRC allowances
of 1320 mgs., Cne subject or 50% was below the allowance and one subject
or 50% was above the allowance,
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For four female subjects, 16 to 20 years of age, the range was from
360 to 1911 mgs., and the average per, person was 867 mgs, The average
figure was 72% of the NRC allowances of 1200 ings, Two subjects or 50% were,
below allowances and two subjects or 50% were above the allowance.

For thirty-three male subjects, 21 to 60 years of age, the range =
was from 299 to 1784 mgs., and the average per person was 744 mgs, The
average figure was 56% of the NRC allowances of 1320 mgs. Thirty subjects
or 91% were below allowances and three subjects or 9% were above allowances..

For thirty-six female subjects, 21 to 60 years of age, the range
was from 32 to 1704 mgs., and the average per person was 661 mgs, The
average flgure wds 50% of the NRC allowances of 1320 mgs. Thirty-five or
Q7% were below allowances and one subject or 34 was above the allowance.

For eight male subjects, 61 to 70 years of age, the rangé was from
360 to 986 mgs., and the average per person was 601 mgs. The average figure
was 45% of the NRC allowances of 1320 mgs.’ Elght subJects or 100% were
below allowances., ‘

For nine female subjects, 61 to 70 years of age, the range was from
313 to 1319 mgs., and the average per person was 582 mgs. The average
figure was 44% of the NRC allowances of 1320 mgs. Nine subjects or 1003
were below allowances. ' &

'For four female subjects, pregnant women, the range was from 287
to 810 mgs., and the average per persoh was 451 mgs. The average figure °
was 25% of the NRC allowances of 1800 mgs. Four subjects or 100% were
below allowances. . '

For eleven female subjects, lactating women, the range was from
597 to 1097 mgs., and the average per person was 840 mgs. The average
figure was 47% of the NRC allowances of 1800 mgs, Eleven subjects or. 100%
were below allowances. = %

For the total group of one hundred sixty-one subjects, one hundred
fifty-three subjects or 95% were below allowances and eight subjects or 5%
were above allowances.

6, Iron

For twenty-four male and female subjects, 1 to 2 years of age, the
range was from 1 to 12 mgs., and the average per person was 6 mgs. The
average figure was 86% of the NRC allowances of 7 mgs, Fifteen subjects
or 62% were below allowances, and nine subjects or 38% were ‘above allowances.,

For twelve male and female subjects, 4 to 6 years of age, the range
was from 3 to1ll mgs.; and ‘the average per person was 8 mgs, The average
figure ‘was 100% of the NRC allowances of 8 mgs, Four subjects or 33% were -
below allowancés and eight subjects or 67% were above allowances,

For six male and female subjects, 7 to 9 years.of age, the range
was from 5 to 17 mgs., and’ the average per person was 10 mgs. The average
figure was 100% of the NRC allowances of 10 mgs. Three subjects or 50% .
were below allowances, and three subjects or 50% were above allowances.
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For six male and female subjects, 10 to 12 years of age, the range.
was from 8 to 15 mgs.,-and the average per person was 11 mgs. The average.
figure was 92% of the NRC allowances of 12 mgs, Four subjects or 67% were
below allowances and two subjects or 33% were above allowances.

, For three male subjects; 13 to 15 years of age, the range was from..
5 to 11 mgs,, and the average per person was 8 mgs, The average figure .-,
was 53% of the NRC allowances of 15 mgs. Three subjects or 100% were below
allowances,

For three female subjects, 13 to 15 years of age, the range was from.
6 to 12 mgs., and the average per person was 9 mgs, The average figure was.
60% of the NRC allowances of 15 mgs. Three subjects or 100% were below
allowances.,

For two male subjects, 16 to 20 years of age, the range was from 8
to 27 mgs., and the average per person was 17 mgs. The average figure was
113% of the NRC allowances of 15 mgs. One subject or 50% was below the
allowance and one subject or 50% was above the allowance, '

For four female subjects;, 16 to 20 years of age, the range was from
5 to 17 mgs., and the average per person was 6 mgs. The average figure
was 4O% of the NRC allowances of 15 mgs., Two subjects or 50% were below
allowances and two subjects or 50% were above allowances,

For thirty-three male subjects, 21 to 60 years of age, the range was..
from 4 to 19 mgs., and the average: per person was 10 mgs>' The average .
figure was 83% of the NRC allowances of 12:mgs. Twenty one subjects or :
64L% were below allowances and twelve subjects or 36% were above allowances,

For thirty six female subjects, 21 to 60 years of age, the range
was from 4 to 18 mgs., and the average was 10 mgs. The average figure was -
83% of the NRC allowances of 12 mgs, Twenty four subjects or 67% were
below allowances and twelve subjects or 33% were above allowances,

. . For eight male subjects, 61 to 70 years of age, the range was from -
5 to 15 mgs., and the average per person was 8 mgs, The average figure
was 67% of the NRC allowances of 12 mgs, Six subjects or 75% were below .
allowances and two subjects or 25% were above allowances., '

For nine female subjects, 61 to 70 years of age, the range was from
5 to0.28 mgs,; and the average per person was 1l mgs, The average figure . .
was 92% of the NRC allowances of 12 mgs, Seven subjects or 78% were below ..
allowances and two subjects or 22% were above allowances. o "

For four female subjects, pregnant women, the range'was ffqm L"t,_o'. ;
10 mgs,, and the average per person was 7 mgs. The average figure was 47%
of the NRC allowances of 15 mgs, Four subjects or 1007 were below allowances,

For eleven female subjects, lactating women, the range was from 7 to
17 mgs., and the average per person was 12 mgs, The average figure was 80%
of the NRC allowances of 15 mgs, Eight subjects or 73% were below allowances
and three subjects or 27% were above allowances,
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For the total group of one hundred sixty-one subjects, one hundred
five subjects or 65% were below allowances and flfty.six subjects or 35%
were above allowances. : wad

7. Vitamin A‘:hé

For twenty-four male and female subjects, 1 to 3 years of age, the
range was from'29 to 6569 I. U., and the average per person was 1404 I,.U
The average figure was 70% of the NRC allowances of 2000 I. U. Twenty .
subjects or 83% were below allowances and four subjects or 17% were above o
allowances. )

For twelve male and female subjects, 4 to 6 years of age, the’ range
was from 52 to 9346 I. U., and the average per person was 2019 I’ U, The .y
averagé figure was 81% of the NRC allowances of 2500 I. U, Ten subJects or '
83% were below allowances and two subjects or 17% were above allowances,

For six male and fémale subJecte, A to 9 yeers of age, the range : 4
was “from 77 to’ 10 ,231 I.'U,, and the average 'per. person was ‘3508 I, U,. The
average figure was 100% of the NRC allowances of 3500 I, U, Four subaectsi?j
or 67% were below allowances and two subjécts or 33% were above allowances,

" “For six male and female subjects, 10 to 12 years of age, the range
was from 118 to 10,230 I, U., and the average per pérson was. 2550 I,.U,
The average figure was 57% of the NRC ‘allowanées ‘of 4500 I. U, Five sub~-
jects or 83% were below allowances and one subject or 17% was above )
allowance., ; : : ;

For three male subjegts, 13 to 15 years of age, the range was from 4
88 to 1781°I, U,, and the average pe# person was; 901" T, U, .The average ~ .
figure was“18% of the NRC allowances of ‘5000 I, U, Three subjects or 100%
were below allowances. S s B Tl v wp:

" For three female subjects, 13 to 15 ‘years of age, ‘the range was -}r
from 79 to 824 I. U .y and the average per person was 3321, ‘U, The average
figure was 7% of the NRC allowances of 5000 I, U, Three subaects or 10038
were below allowancesc :

For two malé’ sub;ects, 16 to 20 years of age, ‘the’ range was Irom o
140 t673458 I, U «y and the average per person was 1799 I, U, The a"Fcage
figure was 303 of thé NRC allowandes of 6000 I. U, One subject or 50% was’
below the allowance, and one subject or 50% was above the allcwance.

for four female subjects, 16 to 20 years of age, the range was from
138 to' 2853 1,°U., and the average per person was 1119 I, U, The average
figure was 22% of the NRC allowances ‘of 5000 I, U, “Four subjects or 100%
were below allowances. " . = 5 Wb . S

" For thirty three male subjects, 21 to 60 years “of age, the range e
‘was from ‘83 to 12,067 I. U., and the average per person was 1307 I, U, The’
average f;gure was 26% of the NRC allowances of 5000 I, U, Thlrty subjects
or. 91% were below allowances and three subjects or 9% were above allowances..

Faraiy For thlrty six female subjects, 21 to 60 years of age, ﬁhe range;:' )

was from 72 to 10,231 I, U,, dnd’ the average per person was 1524 I, U,
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The average figure was 30% of the NRC allowances of 5000 I, U. Thirty-
two subjects or 89% were below allowances and four subjects or 11% were
above allowances. e

For eight male subjeéts, 61l to 70 years of age, the range was from
74 to 1865 I, U,, and the average per person was 436 I U, The average
figure was 9% of the NRC allowances of 5000 I, U, Eight subjects or 1C0%
were below allowances° 3 A

"For nlne ‘female subjects, 61 to 70 years of ‘age; the range was from -
82 to 7231 I, U,, and the average per person was 1375 I, U, The average - - -
figure was 27% of the NRC allowances of 5000 I, U, Eight subjects or 89%
were below allowances and one subgect or ll% was above the allowance.,

For four female subjects, pregnant women; the range was from 209 to
1730 I, U., and the average per person was 1040 I, U, Thé average figure-
was 17% of the NRC allowances of 6000 I. U, Two subjects or 50% were below
allowances and two subjects or 50% were above allowances.

For eleven female subjects, 1actating women, the range was from 148
to 8693 I, U,, and the average per person was 2499 I. U, " The average figure
was 31% of the NRC allowances of 8000 I, U, Ten subjects or 91% were below
allowances and one subject or 9% was above the allowanceo

For the total group of - one hundred sixty-one subjects, one hundred
forty subjects or 87% were below allowances and twenty-one subjects or 13%
were abeve allowances,’

80 ' Thlamine )

For twenty-four male and female subjects, 1 to 3 years of age, the
range was from 124 to 1192 mcgs., and the average per person was 503 mcgs.
The average figure was 84% of the NRC allowances of 600 mcgs. Eighteen
subjects or 75% were ‘below allowances and 31x or 25% were above allowances.

For twelve male and female subjects, L to 6 years of age, the range
was from 380 to 1064 mcgs., and the average per person was 642 mcgs, The
average figure was 80% of the NRC allowances of 800 megs., Nine subjects or
5% were below allowances and three or 25% were above allowances.

For six male and female subjects, 7 to 9 years of age, the range
was from 284 to 1259 mcgs., and the average person was 631 mcgs. The
average figure was 63% of the NRC allowances of 1000 megs. Five subjects
or 83% were below allowances and one subgect or 17% was above the allcwances.

For six male and female subjects, 10 to 12 years of age, the range_
waes from 417 to 1221 megs., and the’'average per person was 801 mcgs., The
average figure was 67% of the NRC allowances of 1200 mcgs, Five subjects
or 83% were below allowances and one subJect or 17% was above the’ allowanceo

For three male subjects, 13 to 15 years of age, the range was from,
377 to 1435 megs., and the average per person was 939 mcgs, The average
figure was 63% of the NRC allowances of 1500 megs, Three subjects or 100%.
were below allowances,
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.For three female .subjects, 13 to 15 years of age, the range was from-
708 to 772 megs., and.the average per person was ‘745 mcgse - The average .
figurs was 57% of the NRC allowances of 1300 mcgs. Three subjects or 100%
were below allowances.

For twc male subJects, 16 to 20 years of age, the range was from 721
to 2109 megs., and the average per person was 1415 mcgs. The average figure
was 83% of the NRC allowances of 1700 mecgs. One subject or 50% was below the
allowance and one subject or 50% was above the allowance.

For four femalé subjects, 16 to 20 years of age, the range was from
452 to 1021 mcgs., and the average per person was 801l mcgs. The averaga
figure was 67% of the NRC allowances of 1200 mcgs. .Four subJects or 100%
were below allowances,

For thlrty three male subgects, 21 to 60 years of age, the range :
was from 431 to 2045 mcgs., and the average per person was 9&& .megs., The
average figure was 63% of the NRC allowances of 1500 mcgs. . Twenty eight
subjects or 85% were below allowances and five subjects or 15% were above
allowances., : . . i _ e :

For thlrty six female _subjects, 21 tc 60 years oﬁ age, the range -
was from 296 to 2090 mecgs., and the average per person was 909 megse - The
average figure was 67% of the NRC allowances of 1200 mcgs. Thirty one or
86% were below allowances, and five subjects or 1&% vere above allowances.

For eight male subjects, 61 to 70 years of age, the range was . from s
L47 to 1875 megs,, and the average per person was 839 mcgs., The average
figure was 70% of the NRC allowances of 1200 mcgs. Seven subjects or 88%
were below allowances and one subject or 12% was above the allowancea

‘For nine female subJects, 61 to 70 years of - age, the range was from.,
345 to 1494 megs., and. the average per person was. 683 megs. :The average
flgure was 68% of the NRC allowances of 1000 .megs. Eight subjects. .or 89% .
were below allowances and one subject or 11% was above the allowance

For four. female subaects, pregnant. women, the range was from 546. to
933 mcgsc, and the average per person was 718 mcgs., The average figure . ..
was 48% of the NRC allowances of 1500 mecgs, Four subjects or 100% were .
below allowances.

qu eleven female subJects, lactatlng women , “the range was from 121 .
to 1910 mcgs., and the average per person was 876. mcgs° The average figure
was 58% of the NRC allowances of 1500 megs. Ten subjects or. 91% were below .
allowances and one subject or 9% was above the allowance.

For the total group of one hundred 31xty-one aubjects, .one hundred .
thirty six subjects or. 85%.were below allowances and twenty-flve suboects
or 15% were above allqwances.. 6. & . s

9. Rlboflav1n
Fcr twenty—four male and female subjects, 1 to 3 yeare of age, the

range was from 99 to 964 mcgs., and the average per person was 409 mcgs. . The
average figure was 45% of the NRC allowances of 900 mcgs. Twenty-three



subjects or 96% were below allowances and one subject or 4% was above the
allowance, - vy ,

"~ For- twelve male and female subJects , b to 6 years of age, the range
was from 221 to 700 mcgs,, and the average per person was 439 mcgs. The
average figure was 36% of the NRC allowances of 1200 mcgs. ITwelve subjects
or 100% were below allowances,

For six male and female subjects g O to 9 years of age, the range
was from 365 to 863 megs., and the average per person was 563 mcgs. The
average figure was 37% of the NRC allowances of 1500 mcgs. Six subjects
or 100% were below allowances,

For six male and female subjects, 10 to 12 years.of age, the rangs -
was from 471 to 831 megs., and the average per person was: %21 mcgs. The -
average' figure was 34% of the NRC allowances of 1800 mcgss Six subjects -
or 100% were below allowances.

For three male subjects, 13 to 15 years of age, the range was from . .
320 to ‘877 megs., and the average per person was 622 mecgs. The average - - -
figure was 31% of the NRC allowances of 2000 mcgs.: Three subjects or 100% - - .
were below allowances,

"For three female sub.]ects, 13 to 15 years of age, the range was b,59
to 653 mogs., and. the average per person was 568 mecgs. The average figure
was 28% of the NRC allowances of 2000 mecgs. Three subjects or 100% were
below allowances.

For two male subjeots g2 16 'oo 20 years of age, the range was from
68l to 1583 megs., -and the average per 'person was 1133 mcgs, - The average
figure was 45% of the NRC allowances of' 2500 :megs. - Two -subjects or 1003 .
were below allowances,

For four female subjects, 16 to 20 years of age, the range was from, .
458 to 832 mcgs., and the average per person was 637 mcgs., The average :
figure was 35% of the NRC allowances of 1800 mecgs., Four subjects or .100%
were below a.llowances.

For thirty..t‘lree male subjects, 21 t,o 60 years of age, the range
was from 367 to 1477 mcgs.y, and the average per person was 726 megs. - The.
average figure was 4LO% of the NRC allowances of 1800 megs, Thirty.three.
subjects or 100% were below allowances,

For thirty-six female subjects, 21 to 60 years of age, the range
was from 375 to 1318 mcgs., and the average per person was 648 mcgs. The
average figure was 43% of the NRC allowances of 1500 mcgs. Thirty-six
subjects or 100% were below allowances,

For eight male subjects, 61 to 70 years of age, the range was from
351 to 1150 megs., and the average per person was 619 mcgs, The average
figure was 34% of the NRC allowances of 1800 mcgs, Eight subjects or 100%
were below allowances,

For nire female subjects, 61 to 70 years of age, the range was from
383 to 958 megs,, and the average per person was 550 mecgs. The average
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figure was 37% of the NRC allowances of 1500 mcgs. Nine subjects or 100%
were below allowances, S

For four female subjects, pregnant women, the range was from 262
to 770 megs., and the average per person was 485 mcgs. The average figure
was 19% of the NRC allowances of 2500 megso - Four subjects or 100% were
below allowances., .

For eleven female subjects, lactating women, the range was from
384 to 1293 megs., and the average per person was 786 megs. The average
figure was 26% of the NRC allowances of 3000 mcgs. Eleven subjects or- 100%
were below. allowances: ' :

For the total group of one hundred sixty-one subjects, one hundred
sixty or 99% were below allowances and one’ subject or 1% was above the
allowancen ' '

10,  Niacin

For twenty. four male and female subjects, 1 to 3 years of ‘age, the
range was from 3 to 14 mgs., and the:average per person was.ll mgs. The
average figure was 180% of the NRC allowances of 6 mgs. mlgh’ subjects or
3354 were below allowances and sixteen subjects or 67% were above aliowances,

For twelve male and female subjects, 4ito 6 years of age, thie range
was from 6 to 16 mgs., and the average per person was 9 mgs. The average
figure was 112% of the NRC allowances of -8 -mgs. Five subjects or 42% were'
below allowances and seven subjects or 58% were above allowan 88,

For six male and female subjects, 7 to-9 years of age, thée range
was- from-10- to 15 mgs., and the average per person was 12 mgs,- The average
figure was 120%-of the NRC.allowances of 10 mgs., Six subjects or 10C% were
above allowa.ices,

For six male and female subjects, 10 to 12 years of age, the range
was from 9 to 17 mgs., and ‘the average per person was 12 mgs, The-average -
figure was 120% of the NRC allowances of 10 mgs, Two subjects or 33% were i
below allowances and four subjects or 67% were above allowances, ¢

For three male subjects, 13 to 15 years ‘of age, the range was from
9 to 18 mgs.; and the average per pérson was 13 mgs, The average flguré '
was 87% of the NRC allowances of 15:mgs: Two subjects or 67% were belaw
allowances and one subject or 33% was:above the allowance,

For three female 'subjects, 13 to15 years of age, the range was from
11 to.14 mgs., and-the average per person 'was 12 mgs, The average figure’
was 92% of the:NRC.allowances of 13 mgs, - Two subjects or 67% were below
allowances and one subject or 33% was above the.allowance, .

For -two male subjects, 16 to 20 years of ‘age, the range was from 9
to 25 mgs., and the average per person was: 17 mgs.- The average figure was
100% of the NRC allowarices.of 17 mgs. One subject or 50% was below the
allowance and one subject or 50% was above the allowance,’ :
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For four female subjects, 16 to 20 years of age, the range was
from 8 to 12 mgs., and the average per person was 10 mgs, The ayerage
figure was 83% of the NRC allowances of 12 mgs, Three subjects or 75%
were below allowances and one subJect or 25% was ~above the allowance.

For thlrty;three male subaects, 21 to 60 years of age, the range i
was from 7 to 40.mgs., and the average per person was 13 mgs, The average
figure was 87% of the NRC allowances of 15 mgs, Twenty_three subjects
or 70% were below allowances and ten subjects or 30% were above allowances.

For thirty-six female subjects, 21 to 60 years of age, the range 3
was from 7 to 20 mgs., and the average per person was 12 mgs, The average -
figure was 100% of the NRC allowances of 12 mgs. Seventeen subjects or
L7% were below allowances and nineteen or 53% were above allowances.

For elght male subjects, 61 to 70 years of age, the, range was from -
8 to 15 mgs., and the average per person was 12 mgs., The average figure
was 100% of the NRC allowances of 12 mgs, Three subjects or 38% were below
allowances and five subJects or 62% were above allowances.v. : :

Por nine female subjects, 61 to 70 years of age, the .range was from
7 to 15 mgs., and the average per person was 10 mgs, The average figure :
was 100% of the NRC allowances of 10 mgs. Four subjects or 44% were below
allowances and five subjects or 56% were above allowances, .. . :

For four female subjects, pregnant women, the range was from 6 to 11
mgs,, .and the average per person was 8 mgs, The average figure was 53% of -
the NRC allowances of 15 mgs, Four subjects or 100% were below allowances.

_For.eleven.female subjects, lactating women, ‘the range.was from 10 ..
to 21 mgs., and the average per person was 16 mgs. The’ average figure was -
107% of the NRC allowances of 15 mgs, Five subjects or 45% were below . ...
allowances and six subjects or 55% were above allowancés,

.For .the total group of one hundred one subjects, seventyhnine sub-
jects or 4L9% were below allowances and eighty-two subaects or -51% were
above allowances,

il, Ascorbic Acid

For twenty-four male and female subjects, 1 to 3 years of age, the: ..
range was from 3 to 114 mgs., and:the average per person was 20 mgs, The .
average figure was 57% of the NRC allowances of 35 mgs, Twenty subjects
or 83% were below allowances and. four subjects or 17% were above allowances,

For twelve male and female subaecta, L to 6 years of age,.the range
was from 1 to 78 mgs., and the average person was 30 mgs, The average.
figure was 60% of the NRC allowances of 50 mgs, Eight subjects or 67%
were below allowances and four subjects or 33% were above allowances,

For six male and female subjects, 7 to 9 years of age, the range -
was from 5 to 47 mgs., and the average per person was 19 mgs. The average:
figure was 32% of the NRC allowances of 60 mgs., Six subjects or 100% were
below allowances,



w55

For six male and female subjects, 10 to 12 years of age, the range
was from 6 to 57 mgs., and the average .per person was 26 .mgs, The average. -
figure was 35% of the. NRC allowances of 75 mgs.. Six subjects or 100% were;a
below allowances, : ;

For.three male subjects, 13 to 15 years of age, the range was from
6 to 88 mgs., and _the average per person was 33 mgs.. The average figure
was 37% of the NRG allowances of 90 mgs, Three subaects or 100% were
below allowances., _ & & e : :

For three female subjects, 13 to 15 years of age, the range was
from 3 to 9 mgs,, and: the. averaga. per person was 6 mgs. The average figure
was 7%.of the NRC ailovances of 80 mgs. Three subjects or 100% were below
allowances, S

For two male subjects, 16 to 20 years of age, the range was from 8
to 32 mgs,, and the average per person was 20 mgs. . The average figure was.
20% of -the NRC allowances of 100 mgs.. Two: subjects or. 100% were below
allowances,

For four female subjects, 16 to 20 years of age, the range.from 7
to 47 mgs., and the average per person was 10 mgs. The average figure
was. 12% of the NRC allowances of 80 mgs. Four subjects or- 100% were below
allowances, . wdn .

For thirty-three male subjects, 21 to 60 years of age, the range
was from 3 to 88 mgs,, and the average per person was l4 mgs, The average
figure was-19% of the NRC allowances of 75 mgs. Thlrty-two subjects or
97% were below allowances and one subject or 3% was above the allowance,

For th1rty~slx female subjects, 21 to 60 years of age, the range ;
was from 4 to 88 mge . .. and the average per person was 13 mgs. The average- .
figure was 18% of the NRC allowances of 70 mgs. Thirty-five subjects or 97%
were below allowances and one subject or 3% was above the allowance,

For eight male subjectsz 61 to 70 years of ,age, the range was from
7 to 34 mgs., and the average per person was 11 mgs, The average figure
was 15% of the NRC allowances of 75 mgs, Eight subjects or 100% were below
allowances, ds S
.- For nine female subjects, 61 to 70 years of age,.the range was from
L to 32 mgs‘, and the average per person was 13 mgs, The average figure ...
was 18% of the NRC allowances of 70.mgs. Nine subjects or 100% were below
allowances. N i : ;

. For four female subjects, pregnant women, the range was from. 6 to
18 mgs., and. the average per person was 9 mgs. The average figure was 9%
of the NRC allowances of 100 mgso Four subgects or 100% were below
allowances. e DN B S : o .

For eleven female subjects, lactatlng women, the range was from 5
to 71 mgs., and the average per person was 17 mgs. The average figure . .
was 11% of the. NRC. allowances of 150 mgs. &Eleven subjeéts or 100% wexe .t
below allowances, i
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For the total group of one hundred sixty-one subjects, one hundred
fifty-one subjects or 94% were below allowances and ten subjects or 6%
were above allowances,

Table 4 summarizes the daily quantities of various nutrients per
person and comparison with National Research Council Allowances of children
and adult male subjects of Majuro Village, Majuro Island, Marshall Islands,
There were forty-eight childrer, males and females, and forty-six males,
There were twenty-four male and female children between the ages of 1
through 3 years of age; twelve male and female children between the ages
of 4 through 6 years of age; six male ard female children between the ages
of 7 to .G years of ege; and six male and female subjects between the ages
of 10 through 12 yeers of age, :

There were forty-six male subjects, There were three subjects, 13
through 15 years of age; two subjects, 16 through 20 years of age; thirty-
three subjects, 21 to 60 years; eight subjects 61 through 70 years.

The average intakes, NRC allowances, percent of allowances,:percent
of subjects below allowances, for calories, protein, fat, calcium, phosphorus,
iron, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are given,

I CHILDREN

a, 1l toc 3 years of age

For twenty four males and females, 1 to 3 years of age, the daily -
quantities of various nutrients per person and comparison with the NRC
allowances are summarized here: .

~ 1. Calories: average intake was 823 calories, which was 68%
of the NRC allowances of 1200 calories, Ninety-two percent of the subjects
were below allrwances,

2, Protein: average intake was 26 gms., which was 65% of the
NRC allowances of 4O gms. Eighty-eight percent of the subjects were below
allowances.

3. Fat: average intake was 13 gma., which was 39% of the NRC
allowances of 33 gms. Ninety-six percent of the subjects were below allowances,

4. Calecium: average intake was 229 mgs,.,, which was 23% of the
NRC allowances of 1C00 mgs. Cne hundred percent of the subjects were below
allowances., :

5« FPhosphorus: average intake was 4O4 mgs,, which was 4O% of
the NRC allowances of 1000 mgs. Forty percent of the subjects were below
allowances.

6. Iron: average intake was 6 mgs., which was 86% of the NRC
allowances of 7 mgs. Sixty-two percent of the subjects were below allowances,

7. Vitamin A: average intake was 1404 I, U,, which was 70% of
the NRC allowances of 2000 I. U, Eighty-three percent of the subjects were
below allowances, : : :
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8. Thiamine' average intake was. 503 mcgs,, which was 8LT: of
the NRC allowances of 600 megs, Seventy-five percent of the subjects. were
below allowances,

. Riboflavin average intake was 409’ Megs. s Wthh was 45%
of the NRC allowances of 900 megse Ninety-six percent of the subjects
were below allowances,

10. Niacinx average 1ntake was ll mgs., whlch was 180%. of the.
NRC allowances of 6 mgs. Thirty-three percent of the subjects were: belew s
allowances,

s Ascorblc acid: average intake was 20 mgs., whleh was 57%
of the NRC allowances of 35 mgs. Eighty-three percent. of the subjects
were below allowances,

One hundred percent .of the subjects were belew allowances for.calcium
and phosphorus with all twenty-four subjects below allowances, Nlnetyasix
percent of the subjects were below allowances for fat and riboflavin; 92%
of the subjects were below allowances for calories; 88% .of the subjects were
below allowances .for protein; 83% of the subjects were below allowancea for
both vitamin A and ascorbic acid; 75% of the subjects were below allowances
for thiamine; and 62% of the subjects were below allowances for iron,

Only 33% of the subjects were below allowances for niaciq, 67% were
above allowances. £ oot Heu atte W 5 o o ;

b"'g to 64§ears'ef-ag;':'

Eor twelve males and females, N to 6 years of age, the -daily quanti—
ties of various nutrients per. person and comparison with the. NRC; allowances
are summarized here:

1, Calories: average intake was 1096 calories, which was 68%
of the NRC allowances of 1600 calories, Ninety~two percent of the subjects
were below allowances, Iy - o EoTe

2, Protein: average intake was 42 gms,, which was 84% of the
NRC allowances of 50 gms, Sixty-seven percent of the, subjects were below
.allowances. : = o i - o e s R Sl i

3. Fat: average intake was 21 gms., which was 48% of the NRC
allowances. of 44 gns. Ninety-two percent of the subjects were below
allowances, g 3 . ' g © R R M

Lo, Calcium: average intake was 303 gms., which was 30% of the
NRC allowances.of 1000 mgs., One hundred percent. of the subjects were
below allowances, ' iRl -

5. Phosphorus: average intake was 572 mgs,, which was 57%'of
the NRC allowances of 1000 mgs. One hundred percent of the subjects were
below allowances, . : AN . ro.
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6. Iron: average intake was 8 mgs., which was 100% of the
NRC allowances of 8 m(s. Thirty-three percent of the subjects were below
allowances,

7. Vitamin A: average intake was 2019 I, U,, which was 81%
of the NRC allowances of 2500 I, Uy Eighty-three percent of the subjects .
were below-allowances. '

8, Thiamine: average intake was 642 mcgs., which was 80% of
the NRC- allowances of 800 megs. ~Seventy-five percent of the subjects were
below allowances,

9. Riboflavin: average intake was 439 megs., which was 363
of the NRC allowances of 1200 megs. One hundred percent of the subjects
were below allowances, '

10, Niacin: average intake was 9 mgs., which was 112% of the
NRC allowances of 8 mgs. Forty-two percent of the subjects were below
allowances, :
11, Ascorbic acid: average intake was 30 mgs,, which was 6073
of the NRC allcwances of- 50 mgs. Sixty~seven percent of the subjects were
below allowances. i

.. One hundred percent of the subjects were below allowances for
calcium, phosphorus, and riboflavin with twelve subjects below allowances, .
Fat and calories followed with 924 of the subjects below allowanc85° ' '
Vitamin A with 837 of the subjects below allowances; thiamine with 755
of the subjects below allowances; and protein and ascorbic acid both with
67% of the subjects below allowances, Thimty~three per¢ent of the subjects
were below allowances for iron and 427 of the subjects were below allowances
for niacing 673 of the subjects were above allowances for iron and 584
of the subjects were above allowances for niacin.

cc 7 to 9 vears of age

For six males and females, 7 to 9 years of age, the daily
quantities of various nutrients per person and comparison with the NRC
allowances are summarized heres . :

‘ 1. Calories: average intake was 1269 calories, which was 63% -
of the NRC allowances of 2000 calories, One hundred percent of the subjects
were below allowances, .

2, Protein: average intake was 52 gms., which was 877 of the
NRC allowances of 60 gms, Fifty percent of the subjects were below
allowances., . = : :
3., Fat: average intake was 21 gms., which was 37% of the
NRC allowances of 56 gms, Cne hundred percent of the subjects were below
allowances, . .

Lo Calcium: average intake was 534 mgs., which was 537 of the

NRC allowances of 1000 mgs, Sixty-seven percent of the subjects were
below allowances,
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5. Phosphorus' average intake was 732 mge.,, which was: 61/5
of the NRC allowances of 3.200 mgso One hundred percent of the subjects
were below a_lowancesg i g SRS ;

6. Iron: &V31'888. intake was 10 mgs., which was 100% of the ' °
NRC allowances of 10 mgs. Fifty percent of the subjects were below
allowances, : 5=t : : g .,-

7. Vitamin A: average intake was 3508 I, U., which was 1003 '"
of the NRC allowances of 3508 I. U, Sixty-seven percent of the subjects
were below allowances, = - oc s A% : ireng s ‘

8, Thiamines averége intake was 631 megs., which was 63% of = -
the NRC sllowances of 1000 mvgsn Eighty-three percent of the subjects weie
beiow a.llowances,‘ . r - ¥

9° Ribo“lavin. average- intake was 563 mégsa, which was 37% of
tha-NRC allowances of 1500 mcgs. One hundred perren’c of the’ suoje ¢ts were
below .allowances, - et

10, Niacian: average intake was 12 mgs,, which was 120% of the
NRC . allowances of ‘30 mgs None of the subjects were below allowanceso

iL, Asco*blv., acids average intake was 19 mas., which was 32/.:
of the NRC allowances of 60 mgs. One hundred perqent qf the suijects were
below allowances, o : e et .

One hundred percent of the subjects were below allowances for
calories; fat; phosphorus, ribeflavin and ascorbic acid with six subjects
below allowances, Thiamine followed with 83% of the subjects below
. @llowances; calelun and Vitamin A both with 677 of the subjects bel
allowances. J

For protein and iroi; the percentage of subject,s were" equmly
divided with 50% below and 50% above allowances, All the subjects or 100%
were- akbove allowances for niacine :

Go 10 to 12 years of age

For six males and females, 10 to 12 years of age, the daily
quantities of various nutrients per person and comparison with the NRC
allowances are summarized heres

1. Calories: average intake was 1577 calories; which was 634
of the NRC allowances of 2500 calories. One hundred percent of the subjects
were below allowances,

2, Protein: average intake was 62 gms., which was 88% of the
NRC allowances of 70 gms. Eighty-three percent of the subjects were below
allowances,

3. Fat: average intake was 30 gms., which was 43% of the NRC
allowances of 69 gms, One hundred percent of the subjects were below
allowances,
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Lo Calcium: average intake was 486 mgs., which was 4O% of the
NRC allowances of 1200 mgs, One hundred percent of the subjccts Iwere below
allowancesy ki "t ' -

5. Phosphorus: average intake was 925 mgs.; which was 77% of
the NRC -allowances of 1200 mgs., - Eighty~three ‘pércent of the subjects were
below allowances, -

6. Iron: average intake was 1l mgs., which was 92% of the NRC
allowances of 12 mgs, S:-'.xtyaseven percent of the subjects were below
allowances, : c

7. Vitamin A: average intake was 2550 I, U,, which was 57% of
the NRC allowances of h500 Te Uo Lighby-three percent of the subjects were
below allowances, " R OOl cE Tl

8, Thiamine: average intake was 801 megs, which was 674 of the
NRC allowances of 1200 mcgs. - 83% of the subjects were below allowances.

9, Rlboflavir... average 1ntake vas 621 megs., which was 31;% of
the NRC allowances of 1800 mcgs, One hundred percent of the subjects were
below allowancess ~ -t % (8 : R S e

10. Niacin: average intake was 12 mgs., which was 120% of the
NRC allowances of. 10 mgs.. Thirty~three percent of the subjects were below
allowances, - R LI ' ; St WO -
11, Ascorbic acid: average intake was 26 mgs,., which was 353
of the: NRC allowances of" 75 mgs,., On'ehundre“d. percent'! of-the subjects were
below allowances. g SRS R {02 3l3

"One hundred pércent Of t.he sub;jects were: below allowances for
calories, fat., calcium, riboflavin, and ascorbic acid with six subjects
below allowances, Eighty-three percent of the subjects were below
allowances for protein, phospharus; vitamin A. and thiamine, Sizty-seven
percent of the subjects were below allowances <for imn-*«‘- g Ted %7

Thirty-~three percent of the subjects were belou allowances for
niacin and sixty-seven percent were above allowances, ;-:

I1. - MALES'
8o ;} o Qxears of_g_

: For three »males » 13 to 15 years of age, the daily quantltles 0L -
various nutrients per person and comparisons with NRC allowances are -+ * -
a.umnarized here'

1. Galories. _average intake was 1385 calories, which was 43%
of the NRC allowances of 3200 calories, One hundred percent of the subjects-
were below allowences‘,

. '2.. -Pi'otein:i avere.ge '(int.ake was L9 gms,, which was.’SBfK of the . :
NRC allowances of 85 gms. One hundred percent of the subjects were below
allowances,
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3, Fat: average intake was 28 gms., which was 31% of the
NRC allowances of 89 gms, One hundred percent of the subjects were below
allowances,

L. Calecium: average intake was 313 mgs., which was 22% of
the NRC allowances of 1400 mgs. One hundred percent of the subjects were’
below allowances of 1400 mgs, One hundred percent of the subjects were
below allowances, Gl 4

5, Phosphorus: average intake was 552 mgs., which was 42%
of the NRC allowances of 1320 mgs. One hundred percent of the subjects
were below allowances,

6, Iron: average intake was 8 mgs., which was 53% of the NRC
allowances of 15 mgs. One hundred pércent of the subjects were below
allowances, o e

7. Vitamin A: average intake was 901 I, U., which was 187 of
the NRC allowances of 5000 I. U, One hundred percent of the subjects were
below allowances, = SRR

8,A Thiamine: average intake was 939 mcgs., which was 63% of
the NRC allowances of 1500 mcgs. One hundred percent of the’ suqucts were
below allowances, '

9, Riboflavin: average intake was 622 megs., which was 31% of
the NRC allowances of 2000 mcgs. One hundred percent of the subjects were
below allowances, :

10.. Niacin: average intake was 13 mgs., which was 87% of the
NRC allowances of 15 mgs., Sixty~seven percent of the subjects were below
allowances, '

1. Ascorbic acid: average intake was 33 mgs,, which was 373
of the NRC allowances of S0 mgs. One hundred percent of the subjects were
below allowances, v S g :

Ore huncdred percent of the subjects were below allowances for -
calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine,
riboflavin and ascorbic acid. Sixty-seven percent of the subjects were
below allowances {or niacin.

b, 16 to 20 years of age

: For. two males, 16 to 20 years of age, the daily quantities
of various nutrients per person and comparizons with the NRC allowances
are summarized:

1, Calories: average intake was 2240 calories, which was 59%
of the NRC allowances of 3800 calories. One hundred percent of the subjects
were below allowances,

-2, Protein: average intake was’ 92 gms., which was 92% of the
NRC allowances or 1C0 gms, Fifty percent of the subjects were below
allowances,
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3, Fat: average intake was 32 gms., which was 304 of the NRC
allowances or 105 gms. One hundred percent of the subjects were below
allowances,

L, Calciums average intake was 489 mgs., which was 35% of the
NRC allowances of 1400 mgs, OCne hundred percent of the subjects were below
allowances, :

5. Phosphorus: average intake was 117% of the NRC allowances
of 1320 mgs, Fifty percent of the subjects were below allowances.

6. Iron: average intake was 17 mgs., which was 113% of the NRC
allowances of 15 mgs. Fifty percent of the subjects were below allowances,

7. Vitamin A: average intake was 1799 I. U,, which was 30% of
the NRC allowances of 6000 I, U, Fifty percent of the subjects were below
allowances, :

8. Thiamine: average intake was 1415 megs., which was 83% of the
NRC allowances of 1700 megs. Fifty percent of the subjects were below
allowances,

9. Riboflavin: average intake was 1133 mcgs., vhich was 45% of
the NRC allowances of 2500 megs. One hundred percent of the subjects were
below allowances,

10, Niacin: average intake was 17 mgs., which was 1.00% of the -
NRC allowances of 17 mgs. Fifty percent of the subjects were below
allowances. - o

11, Ascorbic acid: average intake was 20 mgs., which was 20%
of the NRC allowances of 100 mgs. One hundred percent of the subjects
were below allowances,

One hundred percent of the subjects were below allowances for
calories, fat, calcium, riboflavin, and ascorbic acid; 507 of the subjects
were below allowances for protein, phosphorus, iron, vitamin A, thiamine
and niacin,

¢, 21 to 60 years of age

For thirty~three males, 21 to 60 years of age, the daily quantities
of various nutrients per person and ccmparisons with the NRC allowances are
summarizec here: '

1, Calories: average intake was 1469 calories, which was 497%
of the NRC allowances of 3000 calories. -One hundred percent of the subjects
were below allowances,

2, Protein: average intake was 54 gms., which was 77% of the
NRC alleowances of 70 gms., Eighty-two percent of the subjects were below
allowances, - .

3, Fat: average intake was 24 mgs., which was 29% of the NRC
allowances of 83 gms, Ninety-seven percent of the subjects were below
allowances, - - ¥
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4o Calcium: average intake was 390 mgs., which was 397 of the
NRC allowances of 1000 mzs. Ninetyw~seven percent of the subjects were below
allowances,

Se. Pho.sphoruss average intake was ThL ngse, ‘which was 56% of
the NRC allowances .of; 1320 mgss . Ninety<one percent of ‘the subjects wore
below allowances,

6, Iron: average intake was 10 mgs., which was s 837% of the
NRC allowances of 12" mgsg Sixty«four percent of the subjects were below
allowances, -

7. Vitamin A: average -intake was 1307 : Uo, which was 264 of
the NRC allowances of 5000 I, U, Ninety-one percent of the subjects weze
below allowanceés,

8, Thiamine: average intake was 944 mcgso, which was 63% of
the NRC allowances of 1500 megs. Eighty~five percent of the subjects were
below allowances. *

9. Ribpflavin: average intake was 726 megs,, which vias. 405
of the NRC allowances of 2800 megs, -One hundred percent of the subjects
were below allowances,

10, Niacin: average intake was 13 mgs., which was 8‘;’» of the "
NRC. allowances of 15 mgsq - Seventy- percerit of ‘the subjects were below
allowances, -

11, Ascorbic acid: average intake was Ry mgso, whlch was 193
of the NRC allowances of 75 mgs. :Ninety-seven percent of the subjects
were -below ahowar.cese

Cne_hundred. percent of ‘the subjects were below allowances for "
calories and riboflavm, 975 of the subjects were below allowances for fat,
calcium; and ascorbic acid; 9i% of the subjects were below allowances for
phosphorus arci vitamin Aj 8)% of the subjects were below allowances: fo“
thiamine and 62/3 of the subjects were below allowances for protein, - i.
Seventy perceant of ‘the subjects were below allowances for nlacin and- 6b.§
of the subjects were below allowances foy iron,

4o $1 %o Y0 years of £ 8go,

For eight maJ es, &1, to 70 yeara of age, the daily quantities
of various:;nutrients per person and .comparisons with the NRC allowances
are summarized here: ;

" 157 €aleries: average intake was 1302 calories, which was 547
of the NRC allowances of 2400 calories, One hundred percent of the subjects
were below a.llowam,eso : : Tl ¥

‘2, ' Protein: average intake was 42 gms,, which Qas 603 of the
NRC allowances of 70 gms, One hundred percent of the subjects. were below
allowances, o , e ow o 53 ; :
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3. Fat; average intake was 16 gms., which was 24% of the NRC
allowances of 67 gms, One hundred percent of -the subjects were below -
allowances,

L, Calcium: average intake was 308 mgs., which was 31% of

the NRC allowances of 1000 mgs. One hundred percent of the subjects were
below allowances, - gty _

5. Phosphorus: average intake was 601 mgs, which was 45% of
the NRC allowances of 1320 zgs. One hundred percent . of the subjects were"
below allowances, « %

6. Iron: -average intake was 8 mgs., which was 67% of the NRC
allowances of 12 mgs, Seventy~five percent of the subjects were below
allowances. ‘

7. .Vitamin A: average intake was 436 I, U,, which was 9% of the
NRC allowances of 50C0 I, U, One hundred percent of the subjects were = .
below allowances, ' i

8, Thiamine: average intake was 839 megs., which was 70% of the
NRC allowances of 1200 megs, Eighty-eight percent of the subjects were
below allowances, J i

9. . Riboflavin: average intake was 619 mcgs., which was 34% of
the NRC allowances of 18CO mcgs.. One hundred percent of the subjects were
below allowances,

' 10, Niacin: average intake was 12 mgs., which was 100% of the
NRC allowances of 12 mgs, One hundred percent of the subjects were below
allowances s _ i .

., 11, Ascorbic acids average intake was 11 mgs., which was 15% of
the NRC allowances of 75 mgs. One hundred percent of the subjects were
below allowances. s . S

One hundred percent. of the subjects were below allowances for
calories, protein, fat, calcium, phosphorus, vitamin A, riboflavin, and
ascorbic acid; 887 of the subjects were below allowances for thiamine; and
75% of the subjects were below allowances for 1ronu

Thirty~eight percent of the subjects were below allowances for
niacin and 62% of .the subjects were above allowances, -. -

Table 5 summarizes the daily quantities of various ﬁutrieﬁts
per person and comparison with Naticnal Research Council Allowances for
female subJects of Majuro, village Majuro Island, Marshall Islands.

' There were 51xty-seven females~ three subjects, 13 through
15 years of age; four subjects, 16 through 20 years; thirty-six subjects,
21 to 60 years; nine subjects, 61 through 70 years; four pregnant women,
and eleven lactating women. The average intakes; NRC allowances, percent
of allowances, percent of subjects below allowances, for calories, protein,
fat, calcium, phosphorus, vitamin A, thiamine, riboflavin; niacin, and
ascorbic acid are given,
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III1. FEMALES

8, 13 to 15 years of ape

For three females, 13 to 15 years of age, the daily quantities
of various nutrients per person and comparison w1th the NRC allowances are
sumnarized: :

1, Calories: average intake was 1487 calories, which was 57%
of the NRC allowances of 2600 calories, One hundred percent of the subjects
were below allowances,

2. °*o‘e{hx avevage 1nxake was 59 gms,, which was VL% of the
NRC allowances of 80 gms, One hundred percent of the subjects were below
allowanceso s, .

3, Fats évérage”fntake was 25 gms., which was 35% of the. NRC
allowances of 72 gms, One hundred percent of the subjects were below
allowances;

Lo Calcium: average intake was L42 gms., which was 34% of the
NRC allowances of 1300 mgs, One hundred percent of the subjects were
below.dllowances, '

5, Phosphorus: average intake was 655 mgs., which was 54% of
the NRC allowances of 1200 mgs. One hundred percent of the subjects were
below allowances.

6, Iron: average intake was 9 mgs,, which was 60% of the NRC
allowances of 15 mgs, One hundred percent of the subjects were below
allowances, Y

7. Vitamin A: ‘averagefintake‘was 332 I, U,, which was 7% of
the NRC allowances of SCOO I, U Cne hundred percent of the subjects were
below allowances, '

8, Thiamine: average intake was 745 megs., which was 57% of
the NRC allowances of 13C0 megss, Cne hundred percent of the subjects were
below allowances, =, B ke "

9. Riboflavin: average intake was 568 mcgs., which was 287
of the NRC allowances of 2000 megs. One hundred percent of the subjects
were below allowances, ; il

10, Niacin: average intake was 12 mgs., which was 92% of the _:
NRC allowances of 13 mgs, Sixty-seven percent of the subjects were below
allowances,

11, Ascorbic acid: average intake was 6 mgs, which was 7% of
the NRC allowances of 80 mgs. One huudred percent of the subjects were
below allowances, T

Cne hundred percent of the subjects were below allowancés'for:
calories; protein, fat, calcium, phqspnorus, iron, v1tamin A, thiamine,
riboflavin and asgorbic acida - :
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Sixty-seven percent of the subjects were below allowances
for niacin,

b. 16 to 20 years of age

o s b L ; o e B

02 For four. femalas, 16 to 20 years of ageé, theé daily quantita.es ; o :

of various nutrients per person and comparisons with the NRC allowarices are"
summarized.

At l. i Galories' average intake was 1323 calorieé, which was 55%’
of the NRC allowances of 2400 calories, One hundred percent of the sub<
.ects were below allowanceso
2. Protein-' average intake was 52 gms., which was 697 of *
the NRC allowances of 75 gms, Seventy-five percent of the subjects were °
below allowances(, N

A 3° Fat.° average intake was 15 gMS., which was 22% of the NRC

allowances of 67 gms. One hundred percent of the subjects were below
allowances, .

h. Calcium: average intake was 277 mgs., which was 28% of the

NRC allowances of 1000 mgs. One hundred percent of the subjects were beldw'

allowances =

. w, 9
1Y

5n Phosphorus: average intake was 867 'mas., which was 72% of” *
the NRC allowances of 1200 mgs, Fifty percent of the subjects were below
allowances,

o s ) e ey

6o Iron' average intake was 6 mgs., which was /0% of the NRC <

allowances of 15 mgs, Fifty percent of the subjects were bolow alluwinges,

To Viturin As  average intake was 1119 I, U, wii-kh'was 2%
of the NRC allowances of 5000 X, Ui -One hundred percent of the subjochs
were below allowrmas, R

8. Tuizaiues  average intake was ‘801 megs., wiich was 477 of
the NRC aliocuwaricus of 1200 megs, - One hundred perceit of ihe suoieehs were
“elow allowes s, SRR T
" G RiDGILRGING - avernge intake was €37 mogs,,uwhick was 253
of the Nif &l i.sw»d ¢ 2000 megs. One hundred perciate of Lhe v Sjuets -
were below alloviu. o r RGN & i

+.10e. Liaci*i "average intake was 10 ngs., which wasd £27 of the
NRC allowances  of 12 mgs,. Seventy-five percent. of the subjects were below

allowances., R MR

i -1l, - Ascorbie acid:’ average intake was 10 mgs., which' was' 12%

of the NRC allowances of: 80rmgs, - One hundred ‘percent’. 6f the subject's were

below allowances,
.- One hundred peycént of the subjects were below allowances ' for

.
s

calories;. fat, calcium; vitémin-A, thiamine, riboflavin; and ascéijlc acid.
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Seventy~five percent of the subjects were below allowances for protein
and niacin; 50% of the subjects were below allowances for both phosphorus
and iron,

. Os 2L o60xears of age L n f bt o ué‘ .
ALy, S : R G I T A L T

Ax~'-‘-t

“ For thlrtyosix females, 21 to 60 years of age EYel gafly

quantities of various nutrients per person and compaxisghf wigch.:gﬁe, NRC »J-J S

allowances are summarized:

. ,‘-._ : s B0
. \'
venlls

= Calorlesl- avera,ge intake was 1365 calories ’ 'vhich was 577"

of the NRC allowances of 2400 calories, Ninety~seven perceRt of the sub= '~

Jects were belww allowances, A LR

2. Protein: average intake was 47 gms., which was 78% of the
NRC allowances. of 60 gmsq.;; Beventy-two percent of the subjecte were below
allowances,, i et agld

3. Fat: average intake was 23 gms., which was 34% of the lRC
allowances of 67 gms. " Ninaty—seven percent, of the subjects were b_elow
allowepces. il Y. “"‘f',:',;'_ s

L, Calcium: average intake was 363 mgs., which was 367 of the
NRC alloyances of 1000. mgs, One hundred percent of the subJects were below
allowances. e BB , g ok

3
\ 3

5. Phosphorus: average intake was 661 mgs,, which was 50% of
the NRC. allowances of 1320 mgs. Ninety-l-seven percent of the sub:jects wlex‘-e
below allcwancess .  ...: : e sy . .

SO

6. Iron: average intake was 10 mgs,, which was 83% of the NRC

allowances. of 12 mgs, - Eighty-three percent of. ‘the 'subjects' were below

7. Vitamin A: average intake was 1524 I, U,, which was 30% of

the NRC allowances of 5000 I.. 00 Eighty-nine ‘percent of the subjects were ..

below allowances. . e e g

8, Thiamine: average intake was 809 megs., which was 67% of
the NRC allowances of 1200 mcgs. Eighty-six percent of the subjects were
below allowances, i = PF AmgE o .

9. Riboflavins average intake was 648 megs., which was 437
of the NRC allowances .of ].500 ICES » One hundied*p‘eréent’of"—the subjects
were below allowances, - ke Tet Tl e

10. Niacin: average intake was 12 mgs., which was 100% of the

NRC allowances of ]2 m{gs. Forty—seven perdent ‘of the- subjecbs were below o gots

allowances. e Fabies aapb¥ %o b

Wi ..\ e

11, Ascorbic acid: average intake was 13 mgs., which was 18%
of the NRC.allowances for 70 Jpga. Ninety-seven percent ‘of ‘bhé subjec’bs
were below allowances,

;-\.':?
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One hundred percent of ‘the subjects were below allowances for-
calcium and riboflavin; ninety-séven percent of ‘the ‘subjects were below
allowances for calories, fat, phosphorus, and ascorbic acid; 89% of the .
subjects were below allowances for vitamin A; 86% of the subjects were
below allowances for thiamine; 72% of the subjects were below allowances
for protein; and 677 of the subjects were below allowances for iron,
Forty-seven percent of the subjects were below allowances and 534 were
above allowances for niacin, - none o s ;) g g oy g

d. 61 to 70 years of age

_For nine fémales, 61 to 70 jéars of age, the daily quantities of
various nutrients per person and comparison with the NRC allowances are ‘
summarized:

1, Céloriéé: ‘average intake,wés 1197 caloriés, which. was- 60%
of the NRC allowances of 2000 calories. One hundred percent of the subjects.
were below allowances,

2. Proteins . averége intake was 38 gms., which was 63% of the _
NRC allowances of 60 gms, Seventy-eight percent of the subjects were-below -
allowances,

. 3, . Fat: average intake was l9vgm§;,'which was 347 of the NRC
allowances of 56 gms., One hundred percent of the subjects were below
allowances.,

L. - Caleium: average -intake was 375 mgs., which was 37% of the -:-
NRC allowances of 1000 mgs., One hundred percent of the subjects were below
allowances,

5. ' Phosphorus: éﬁérage‘ihtake was 582 mgs., vhich was Lij of
the NRC allowances of 1320 mgs. One hundred percent of the subjects were
below allowances,

2 6. Iront ;verage intake was 11 mgs., which was 92% of the NRC
allowances of 12 mgs., Seventy-eight percent of the subjects were helow
allowances.

i 7 Vitamin'Az avéfagéiinﬁéke waé 1375 I.-U., vhich wés,27%
of the NRC allowances of 5000 I, U, Eighty-nine percent of the subjects
were below allowances,

8, Thiamine: average intake was 683 megs., which was 68% of
the NRC allowances of 1000 megs., [ighty-nine percent of the subjects were
below allowances,

. 9. ‘Riboflévin::‘average~intake was-ssd mcgs;, thch was 37%
of the NRC allowances of 1500 megs. One hundred percent of the subjects
were bglow allowances,

N Niacin: averagé intake was lO-mgé., which was 100% of the
NRC allowances of 10 mgs, Forty-four percent of the subjects were below
allowances.
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11, Ascorbic acid: average intake was 13 mgs., which was 183
of the NRC allowances of 70 mgs. One hundred percent of the subjects were
below allowances,

One hundred percent of the subjects were below allowances for
calories, fat, calcium; phosphorus, riboflavin and ascorbic acid; 89% of
the subjects were below allowances for vitamin A and thiamine; 787 of the
subjects were below allowances for protein and iron,

Forty-four percent of the subjects were belcw allowances for
niacin and 56% were above allowances,

8, Pregnant women

For four pregnant women, the daily quantities of various
nutrients per person and comparison with the NRC allowances are summarized:

1, Calories: average intake was 1013 calories; which was 42%
of the NRC allowances of 2400 calories, One hundred percent of the subjects
were below allowances,

2, Protein: average intake was 32 gms., vwhich was 38% of the
NRC allowances of 85 gms, One hundred percent of the subjects were below
allowances,

3, Fat: average intake was 8 gms., vhich was 127 of the NRC
allowances of 67 gms. One hunGred percent of the subjects were below
allowances,

L. Calcium average intake was 205 mgs., which was 20% of the
NRC allowances of 1500 gms, One hundred percent of the subjects were below
allowances.,

5., Phosphorus: average intake was 451 mgs., which was 25% of the
NRC allowances of 1800 mgs, One hundred percent of the subjects were below
allowances,

6, Ircnz: average intake was 7 mgs., which was 477 of the NRC
allowances of 15 mgs., One hundred percent of the subjects were below
allowances,

7. Vitamin A: average intake was 1040 I, U,, which was 17% of
the NRC allowances of 6000 I, U, Fifty percent of the subjects were below
allowances,

8, Thiamine: average intake was 718 mecgs., which was 48% of
the NRC allowances of 1500 mcgs. One hundred percent of the subjects were
below allowances,

9, Riboflavin: average intake was 485 mcgs., which was 197 of
the NRC allowances of 2500 mcgs, One hundred percent of the subjects were
below allowances,

10, Niacin: average intuke was 8 mgs,, which was 53% of the
NRC allowances of 15 mgs. One hundred percent of the subjects were below
allowances,
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.- ll. Ascorbic acid° average intake was 9 mgs., which was 9% of
the NRC allowances of 1CO0 mgs. One hundred percent of the subjects were
below allowances.

One hundred percent oﬁfthe subjects were below allowances for - ;
calories, protein, fat, calcium, phosphorus, iron, thiamine, riboflavin,’ _'
niacin and ascorbic acid. Fifty percent of the subjects were below g
allowances for vitamin A.

RRET

f. Lactat;gg women R dE TR e

For eleven lactating women, the daily quantities of various
nutrients per person and comparison with the NRC allowances are summarized:

2 1, Calories: average ‘intake was 1695 calories, which was 56%
of the NRC allowances of 3000 calories. One hundred percent of the subjects
were below allowances, g o : ; '

2, Protein: average intake was 62 gns., which was 62% of the
NRC allowances of 100 gms, One hundred percent of the subjects were below
allowances, v, U e

3. Fat: average intake was 27 gms., which was 32% of the NRC
allowances of 83 gms. One hundred percent of the subjects were below
allowances, %7 : SRR ' '

L Calclum: average intake was h66 mgs., which was 23% of the
NRC allowances of 2000 mgs. Cne hundred percent of the subjects were below
allowances. Gy, W B ' ?;“ Bt e T

5e Phosphorua. average intake was 8&0 mgs., vhich was L7% of
the NRC allowances of 1800 mgs. One hundred percent of the subjects were
below allowances. i i B, PPNy Lo _

6. Iron. average-intake was 12 mgs., which was 80% of the NRC
allowances of 15 mes Seventy-three percent of the subjects were below
allowances. : : nt "4 wtte e WIZ oW 3 »J

7. Vitamin As average intake was 2&99 I. U., which was- 31% of
the NRC allowances of 8000 I. U. Ninety-one percent of the subjects were
below allowances.‘.. . : 9 W et .

8. Thiamine: average intake was 876 mcgs., which was 58% of
the NRC allowances of 1500 megs. Ninety-one percent of the subjects were
below allowances. : s Ee =g &, O

9. Rlboflavin average intake was 786 megs., which was 268 of
the NRC allowances of 3000 mcgs. One hundred percent of the subjects were
below allowances. i o Bl o @ WA 1 '

10. Niacin: average 1ntake was 16 mgs., which was 107% of the
NRC allowancee of 15 mgs., Forty-five percent were below allowances,

H e Ty Y S o T B o
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11, Ascorbic acid: average intake was 1¥ mgs., which was 11%
of the NRC allowances of 150 mgs. One hundred percent of the subjects
were below allowances,

One hundred percent of the subjects were below allowances for
calories, protein, fat, calcium, phosphorus, riboflavin and ascorbiec
acid; 91% of the subjects were below allowances for vitamin 4 and thiemine;
end 73% of the subjects were below allowances for iron. Forty-five per-
cent of the subjects were below allowances for niacin end 55% were above
allowancess '

The averages of nutrient inteke of one hundred sixty-one
Marshellese of Majuro village are classified in relation to NRC Recommended
Dietary Allowances., The average intekes are given as percentages of NRC
Recommended Dietary Allowances, The resulpp_are given in Teble €,

Table 6,
Classification of Averages of Nutrient Intake of
one hundred sixty-one kiarshallese of lia juro village

in Relation to NRC Recommended Dietary Allowances

Classification of Average Intake as

Nutrient Percentage of NRC Recommended Dietery Allowances
90 to 100% IR WO
and over 70 to 8%% Under 70%
s ~ "Number of_indiyiduela : |
Calories ' ;. [j.? SR zs'n"’ ’ 125
Protein X 44 70
Fat e " R B : 154
Celstum L - 4 158
Phosphorus 13 " 15 BN ‘135
Tron 67 33 61
Vitemin A 21 5 ' © 135
Thiemine 33 29 99
Riboflavin 2 6 153
Niacin 94 33 34

Ascorbic acid i & 5 5 145
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The intakes of calories, protein, fat, calcium, phosphorus,
vitamin A, thiamine, riboflavin, and ascorbic acid were much below
recommended allowances. One hundred fifty-four subjects were in this
"under 70% of NRC recommended allowances group" for fat and calcium,
Others in the same group were as follows: 153 subjects for riboflavin,
145 subjects for ascorbic acid, 135 subjects for vitamin A, 133
subjects for phosphorus and 125 subjects for calorles.

" For the nutrients with average ‘intakes of 90 to 100%-or more;d
of NRC recommended allowances, niacin intakes were met by the greatest
number of 1hd1v1duals. Iron had the next hlghest number of 1nd1v1duals.

“, TP

‘DI'SCUSSION' fh 5 e

No attempt has been made in thls study to determlne whether E %
the diet the Marshallese are consuming is adequate for their physiological
needs. The diets were assessed by comparing*the 1ntake records thh the
National Research Councll allowances. $ e S A

EE. .. "

The value and llmltatlons of dzetarj allewances and thelr»use o
have been a subject of many discussions. Criticisms may be made in the use
of these dietary standards for comparison, as these standards were drawn
up primarily from studies of individuals and populations of the western
world. Little is known about the physiological requirements of nutrients
of the Marshallese, These requiremerits are influenced'.in. varylng degrees
by body size, climate, activ1ty; and other factbrs. i

In order to have some 1nformation of body sizes of Marshallese,
255 male and female Marshallese, from the ‘ages of 9 months through 70 years,
participants in this dietary survey, were weighed and measured by the. : =
author,.

v ‘Table 7 shows the’ we*ghts and heights of 255 male and female
Marshallese subjects from 9 .months through 70 years of age. The welghts"'“
are given in pounds showing the range and average‘ heights are given in
inches showing the range and average, e



TABLE 7.

WEIGHTS AND HEIGHTS OF MARSHALLESE SUBJECTS : :

by Mary Murai

Age Naber of ~ = Weight (pounds) Height (inches)
(yrs.) Sex subjects Range  Average Range Average-
9 months  M&F 2 20-25 22 16-20 18
58 M 21 20-30 25 20-30 25

F 3 20-33 28 22-30 27
i M 6 30-35 ;32 36-40 38 .

F 6 25-30 27 -0 37
7-9 M 3 4,260 50 LO-50 Lk

F 3 40~60 T 48 LBk 55 1 35
10-12 M 2 . 5860 .59 TR AR

F 7 bl;-88 77 5159 55
1315 M 8 70-120 99 55-66 61

A 3 . 77-130 - 103 5264 59
16-20 M 56 95~164 123 5569 A

F 42 80-146 109 55~64 60
21-60 M 3. 102190 138. 58-67 6l

F 22 80-170 . 123 - 57-67 61
6170 M- 8 130-158 . -~ 139 < 59-67 63

F

9 110<120 - '115- ) 59-60 59
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The average weigh®s of Msrshallese were compaered with average
welghte of Americens of the same age group to obtain the difference
between the larshallese and Ameriocens,

. Teble 8 shows the differences between average body weighis of
the Marshallese and American subiscts of phe samne® age group.
Table 8, B B ek
Comparison of Average Weights of narshallese with Weights of

Americans Given for Each Ags Group in the Table of Rescmmended
.. Daily Allowances, National Research Council,

CmUTTUUUT sighte of | Wedghts of | Difference

=, eV il Americaps ;.- . Marshalleso: In G
Ago groups ' - l.:- Welegh, in Tbs, . Welght #n ibSe “Xbse (.
e e e
4 %0 6 o a2 ) 30 —12
7 %0 9 . 58 a9 2
10 to 12 ) vioo78 " €8 ¢ ~10 AT
13 %0 15 (girle) R T -5
16 to 20 (girls) 122 : )-‘ 109 | ...13
13 to 15 (bOyB)‘ Ea P ~s 108 . ; 99 :. -9 Sfaae
16 to 20 (boys) e 1 123 -18
21 end over (females) ‘,“‘-5123 ) 123 o 0

21 snd.over (males): ~.: 154 PP R 138 - -16 laminy

Marshallese subjects-had smaller.body sizes when comparad with ¢
American sub jests of the same:age group.:-The exceptions were the 1 to 3
years old group, and the females 21 and over age group. The average weights were
the seme for the Marahallese and American subjeets in these two graupso Tk
In apite of these differences in body size, scme yardstick had
"0 be used for comparison and sinde récditmended allowences represent
vertain levels of inteke considered desirable, they were used as standards
for this study. As stated in "Recommended Dietary Allowances, Revised
1948" (N.R.C, Reprint end Circular Series No. 129, Oot, (1948):

"The quantitative data in the accompanying table are intended
to represent exaotly what is implied in a litersl interpretation of the
words recommended dietary ellowences, Hence in contrast to some previously
promulgated stendards, the date in the following table are rather to be
understcod as representing levels of nutrient intekes which the Food and
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Nutrition Boerd recommandqﬁaa normelly desireble goals or objectives,

"The recommendations are not called 'requirementst because
they are intended to represent not merely the literal (minimal)
requirements of average individuals, but levels enough higher to cover
substantially sll 1nd1vidual variations in the requirements of normal
people.

"The figures here recommended are, therefore, generally higher
then average requirements but generally lower than the doses used to
meet needs created by pathological states of certein environmentel con-
ditions or in compensating for an earlier period of depletionssso"

Other dietary standards have been used by internetional groups,
the two most frequently used for references esre the staendards proposed
by the Committee on Nutrition of the British Medical association (9) and
the Cenadien stenderds approved by the Canedien Council on Nutrition (10).

Goldsmith (11) compared ‘the American, British end Canadian
dietery standards in her paper. "The most striking difference is the
much lower recommendation for ‘ascorbic acid in the Cenadian end British
sveaderds then in the Recormended Dietary Allowances of this country.
The reccmmended intekes for the B vitemins and for calcium ere also
1ower, especially in the Canadian. The recommended inteke of vitemin A
is lower in the Canadian then in the other standards, since the
reccmaendation is made in terms of carotene, rather than in terms of a
mixed diet furnishing vitamin A as 2/3 carotine and 1/3.preformed vitamin A,
reconmended inteke of iron is also lower in the Cenadian standard. These
differences are in line with expectations since the Canadien stendard
is a nutritional floor and approaches minimal requirements, The British
standard is an allowance for meintenance of good nutrition in the average
person, and the United States allowances are designed for maintenance of
good nutrition of substantially all normal persons and 1nc1ude a margin of
safety,."

Calories

The Committee on Caloris Reqnifemenxs of the Food and Agriculture
Organization . (FAQ) of the United Netions (12) hes formulated a standard
for celories. "The recommendations madé.....represent a considered attempt
to provide practical guidance on the requirement of population end v
population groups, The method followed was to assign numerical value to
the calorie requirements of a fully defined "reference', and to indicate
(elso in numericel form) the adjustments to these velues which mey be made
in order to celculate the requirements of individuals differing from the
reference in age, body size, temperature of enviromment, and sctivity."

"The reference men end women are 25 yeers old and live in the
temperate zone at a mean annuel external temperature of 10 degrees Centi~
grade, They consume a well-balanced diet and are fully healthy. The degree
of activity of the man is that involved in ‘occupation in light industry;
thet of the women is the activity appropriate to general household dutles
or light industriel work. The mean calorie requirements of the reference
man and woman on & year-round besis are judged to be 3,200 and 2,300 celories

per day reepectively." W A"lKiKl AQUARIUM
Honolulu
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"It is estimated that requirements in the third trimester of
pregnancy &re increased by appreximately. 450 ¢alories daily.: In-lactationy
requirements ara increased by 1,000 calories daily, this figure being
based on ‘the essumption the¥ ‘the period of lactation.is .6.months-and the

average quantity of milk given by the mother at 3 months after delivery
18 850 millilitel‘s. : . IviRns TaNte 2

'ﬂMe reference children belong to the seme type of populatian
as the reference adults and live in the same c¢limatic enviromment. Thess

values sre the *recommended ellowances' of the Natienaluneeeeroh council.
UO S AO ] 3P : o BRI v A ok 2 R >~ §

‘"The reference adolescents:are lseyaars;eld and weighusanilo-
grems (boys) and 50 kilogrems (girls). In health and activity they are
similar-to the reference childrens. The regquirements .ofisuch adolescents
at 16:and 19 years of age inclusive are judged to be 3;800 and 29400
calories for boys and girls respeetively." ETR DY B0 X Yo

"Celorie requirements are influenced by body sizeo It ia
recormended. $hat - the. formuleq:E = 152,0 (W)On 73 {Men) ‘and B = 123.4
(W)0s73 :(Men) and B = -total- galorie. requirements.and. W & -body weight {kegs)s
be used ‘to oeloulate the requirements of- adnlts-aceording to body aiae !
when their.- aotivity 15 that of the reference. e e £:3e el

o "No adjustmentsrter body size shou1¢ be epplied to children sy
under 16, During the yeexs:from 16 .to 204 hody: sizg is- appreaah;ng final :
mabure dimensions. In.populations in.-whieh the -average welght.of..: =
adolascents 1s leas then that of the reference edolesoenta,tadjustmepts e
should be made on the :besis of :the mature.size attailned.al ags25. xauher i
than the actual welghb of.- adOQOBQBQ;Rq IR sueh~e;roumq§agqe§,_reguiremenﬁg
for:meles from 16 bo-19, inclusive.should be- yeckoned 88 120 pereeni of . .-
the requirements of -well-nourished active males-of 25.years. in thq 8gme .. :-

opuletion, the oorresponding perceniege for femaLes betns 105a

A scele to ellow for the effect of increasing age on calor;e
requirements is suggested. According to this scale, requirements at 25

years of age are decreased by 7.5 percent for every 10 years beyond the
age of 25," o

:"The existence of an epproximately.linear relationship between
calorie.expenditure end mean anoual;external “temperature was assumed. It
i8 recommended tentatively that . for every 10 degrees departure in mean
annual temperature from the reference. temperature.of 10 degrees Centigrade,
requirements should be adjusted by 5. percent of requirements at the
reference level, the S perceni being: eubtraered for higher temperatures
and added for lower temperetureso : ) .

“"The degree of ectivity direetly 1nf1uenee eelorie requiremente.
It 1a considered that in most populations the meen activity will
spproximate the degree of-activiiy assigned-so the refervence adults, No
adjustments should be made:for aobivity under 16,yeavs -of ages- In the
‘8cale recommeunded for children; -the activiiy of boys and-glrle is assumed
to be  the same undexr the-age:o0f:13; though in some. populations -the activity
of boys exceeds that of girls at.an earlier-age:than this.®. .. .-
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The above recommendations were followed and the oslorie
requirements of Marshallese.were caloulated by taking into consideration
body size, ege, and environmental temperature, Using the equation:

E = (1,1875 = 0,00754) - (1,050 = 0,005T) a W0»73, where E = total
requirements, A = ege in years, T temperature in degrees Gentigrade,
W.= body weight in kilograms, The mean external temperature of the ,
Marsheall Islands was taken as 27 degrees Oentigrade.

The calorie requiremen+s of Marshallese of var:lous ages. living,

in the Mershall Islands caleulated by using the FAO fomula fo= calorie
requireman‘be are summerized in Table 9. R j

Table 9

Calculated Calorie Requirements for Marshallese of Various -
Ages Living in the Marshall Islands and NRC Recommended Calorie Requirements

Calculated = - ~* NRC
Age Weight Calorie Requirements ~° Requirerfient:
kgo = calories ' i ey
Adolescents _ ‘ - ;
Men 16~20 - ' 3434 R 38C0
Women 16-20 - 2263 o W 24,00
Pregnant women 16-~20 2713 24C0
Lactating women 16-20 . 3263 3000
Adults |

Women 21 56 2195 -. - 7 2400
Pregnant women ~ - 21 - 56 _ 2645 “ 5 24,00
Lactating women @ 21 - 56 . 3195 3000
Women : 35 56~ 1971 - 2400
Pregnant women 35 56 ' 2421 12400
Lactating women 35, . 56 . 29717 ’ 3000 *
Women o L5 iy 1810 ‘ . 2000
Women 65 52 : ' RIAVA , - 2000
Men 21 63 2949 - 3000
Men 35 63 , 2679 3000
Men , 45 63 2433 3000
Men 65 63 2003 25,00

. In most cases, the calculated calorie requirements were lower
than the "recommended allowances" of the National Research Council,
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- -Protein. oy

&

. The protein standard for the recommended allowandes for adults
are based on. 1 gm. protein daily for each kilogrem of body weight, which
is a generous allowanse. Leitch and Duckworth (13) congluded in their, -
study that en aversge maintenance requirewent of about .50 gme, per day -
per nomal adult was sufficient, -Hegsted, Tsongas, Abbott, end Stare (14)
did experiments on protein requiremen’s of adults on 26 adults ranging
in age from 19 to 50 years. They were on e basal low-protein diet with
spproximetely 50% of the protein supplied by white breed, 12% by other .
ceroals, 30% by vegetables, and 8% by fruits, protein requirements were
between 30 end 40 gns, per 70 kilogrems of body Wweight, With supplements
of meat or wheat germ added to the above diet; even less total food pro-
tein was required for heelthy maintenance, Thay coneluded that the
National Research Council ellowanss for protein of 1 gm., per kilogrem of
body waight_waq genercus and the sllowance sould be redused to 50 gus.
for a 70 kilogrem adult end still provide approximately 30% mergin ebove
roquirement, SRR W e i PR AT N s

Caleium

e The Nationel Reseerch Council's recommended sllowances aims to
cover the needs of not. less than sbout 99% of the normel adults of the U. S.
populetion. Leitch (15) eéncluded that the maintenence requirement is
epproximately 0,55 gms, of caloium per day for normal humen adults
regardless of body weight, The calcium requirements are being reviewsd
again by a subcommittee of the Committee of Dietary Allowances of the

Food ‘and Nutrition Board, New allowences will be recommended soon.

Vitamin A

o Shermen (16) in his book says, "There 1s no reason to doubt
and  good reason to suppose that, in humen as in rat nutrition, best results
in Tong-term experience will reguire at least 2 to 4 times as much '
Vitemin A value as suffices for minimal adequacy. If thé minimal adequate
emount is teken, it 1s ‘@bout 3000 I. U, for normal sdult maintenance, from
GQOQ'to 12,000 would be scientifically more logical allowance ' (than the
5000°I, U, allowaence of the National Research Council) to provide both for
individual variations in requirement and for the meintensnce of such a
bodily reserve as has been found to be favorable to higher health and
longer life." : : t

k "Vitamin A velues of dietaries ‘depend largely upon the precursor
carotene rather than on vitemin A itself, snd the doubts as to the complete-
ness of avallability of these precursors in digestion and asgimilation,
one will logically prefer to have his inteke of vitemin A value nearer the
top than the bottom of the 6000-12,000 I. U, zone..."

-"Also it-'is seientificelly sound in principle . to provide liberal-
intekes of a nutrient which seems to be involved in so meny different
functions and in so meny major end minor 1lls es is vitemin A; even if
some of these involvements are not entirely clear.®
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Thiamine

Deunm et al (17) concluded that the minimal daily triamine
requirement of young adults of iwenty-one to thirbty-eight years of age,
weighing 55 to 64 kge and requiring epproximately 2500 calories per day
for maintenance of body weight was adjusted to be very close %o 0.63 mg.
thiemine or on the order cf 0,25 to 0.30 mg. thismine per 1000 calories
of mixed diet, The NRC allowance of thismine is approximately 100 per-
cent more than the minimal requirements, The minimum daily requirements,
Food end Drug Administration, Federal Sesurity Agemecy, (18) for thiamine
is given as 1,00 mg. daily for adulis,

Riboflavin

Horwitt et el.(19) observed the effects of diets restricted in
riboflavin in 15 male subjects, = They studied the excretion of riboflavin
in the urine end suggested that the riboflavin requirement of a resting
adult %o be between 1,1 and 1.6 mgs. per day. They concluded that
allowances below 0.6 mg, per day are insufficient to support normel tissue
repair, end that a reserve of riboflavin could not be maintained on levels
of inteke below 1.1 mg. ..The NRO allowances are based on body weight and -
allow sbout 25 percent margin of safetys

Niacin

The emino acid tryrtophéne can be converted to niacin in the
human body, therefore, the regquirements for niecin depends on intekes of
food containing tryptophbene,

The NRC allowance of niacin was set at ten times the
sorresponding allowances of thiamine for both sexes and all ages.
According to Shermen (20), "As yot, we do not know: (1) what part of
the niacin requirement will be *blologically enriched® in niacin by the
bacteria of the digestive tract; or (2) the degree of trustworthiness
of present estimates either of the niacin requirements of human nutrition
or the niacin content of some types of food."

Ascorbic acid

The following deta are given by Sherman (21) as standards for
escorbic acid: "A dailly inteke of 25 milligrams of vitamin C by normal
adults (other than women in pregnansy and lactation who noed decidedly
more) or 1.0 milligrems per 100 calories of food in family dietaries,
might be regarded as a minimum sufficing for prevention of the gross signs
of scurvy. Fifty milligrems for adult maintenance and 2 milligrems per
100 calories for family dietaries; might be regarded as medium standard.
One hundred milligrems per adult, or 4 mg. per 100 calories of femily
food, one may approximate the presumsbly optimal allowance sufficing to
keep the body *saturated?."

"The values given in the (National Research Council’s) Table
represent a conservative appraisal of all the evidence that is available,
but they should not be regarded as 'saturation' levels, More generous
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intakes (may) result in considerably higher conccntrations in the :: i
tiasues (22) . : - it i o B

Goldsmith (23).concluded "that the purpcses and philosophyﬁ-yn
behind any dietery standard. must be appreciated.for proper epplication,:
In some situations, standard besed on minimel requirements.are useful end
in others, standerds representing nutritional goals are more durable,

For certain nutrients, reccmmendetions should be related to body size,
for saloric consumption, or for’'still others, to astive metabolizing
tissue or to the individual, Thers are many geps in our knowlsdge of even

minimel reqnirements and very few quentitative data relative to optimal
D.Geds. - T i

AL

SUMJARY

Wbekly dietary records of one hundred sixtyhone subjeots or
Majuro village, Majuro Island, Marshall Islends, from the ages of 1. thirough
70 years of age, were studied for daily quantities of calories, protein, fat,
caleium, phosphorus, iron, vitemin A, thiemine, riboflavin, niacin, en

asgorbic acld. These figures were then compared with Netional Research
Council. Allowances.

Teking the total group of one hundred sixty-one subjects, the:
following results were obtained when daily intakes were ocompered with:
National Research Council allowanoea.

1. - Calories: one hundred fifty—seven subjects or- 97%-merel
e ‘below sllowances, four subjects or 3% were'
ebove alIOWanoes. :

2, Protein: one hundred -thirty subjects or 81% were below
allowances, thirty-one subjects or 19% were
ebove allowances.

3. Fet: one hundred fifty~seven subjects or 97% were below
allowanoes, four subjeote or 3% were above allowences.

4, - Caloium' one hundred fifty-eight subjecta or 98% were
: below allowances, three subjeote or 2% were above
allowangses,

S0 - Phosphorus: one hundred fifty-three subjests or 95% were
W Bt ’ below ellowances, eight subjects or 5% were
_&@bove allowances,
6. Iron: one hundred five subjects or 65% were - below allowances,
fiftybsix subjects or 35% were above allowances,

7« Vitemin A: one hundred forty eubjeets or 87% were below
' ‘allowances, twenty-one subjects ‘or 13% were
auove allowances,

8. Thiesmine: one hundred thirty-six subjects or 85% were
below allowances, twenty~five subjects or 15%
were above allowanges,
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.8 Riboflavin ohe .h\indred sixty eubjeete. or 99% were below
s © @llowances, one subject or 1% was -above
allowanaes., - i

1 S . e akle

10, Niacingv'eeventy~nine ehbjeote or 49§ were below allowances,
. elghty~two subjests or 51% were ebove allowenoes.
e_ll._ Ascorbis asid: . one hundred fiftyuone eubjeots or 94% were
SR . .below allowanoes, ten subjects or 6% mere
S ST, _ - .. above allowanoces,

The percentage. of. subjects who failed to -meet NRC allowsnces
. wes greater than those who, did meetb allDWanoee for the following nutriente-
oelories, protein, fat, oalcium, phosphorus, iron, wvitumin Ay thiemine; .
riboflavin, and ascorbis acid°
: " Ninety—nine peroent of the eubjeots were below ellowanoes for
riboflavin 98% of the‘subjeote were below allowanges; for; calcium; 97%‘ot
__the subjeots. were. below allowqpoes for calorieq and fat; 95% of the -
.8ubjeots were below ellowanoes for phosphorus; 94% of - the .subjects: were
below allowanges for escorbic asid; 87% of the sub jects were below.
allowences for vitemin Aj 85% of the subjecis were: below allowances for '
thiemine; 81% of the subjects were below allowanses for protein, end 65%
of the subjeete were- below ellowenoee for iron.. - . ;j_yhll. .
e : Eighty—two suhjecte oy 51% were above allowanoea for niacin, and
seventybninelsubjeota or- 49% were below allowenoes. . ;
There were forty-eight childreng males and femaleeo forty—six
melea end sixty-seven femaeles. Of these, there were- twenty~four male. ﬂ
and female children between the ages of 1 through 3 years of age; twelve
male and female children between the ages of 4 through 6 years of age; .:-
81x mele end female children between the ages of 7 and 9 years of age;
and six male: and femele subjeots between the egee of. 10 through 12 years
of age, s N B O : .
. My g : . w¥ M
of the pelea; there were three,gubjeote, egeejls through 15--
years of age; two subjects, 16 through 20 years; thirty-three subjects,
2; to 60 years; . eight eubjeete, 61 to 70 yeers of age.
. o Of the femelee, there were . three eubjecte, 13 through 15 years°
four subjeots, 16 through 20 years; thirty-six- subjeets, 2L .to 60 years;.’
nine subjects, 61 through 70 years; four pregnant women, end eleven
lacteting WomeNe ;. : i b .

Teking each age group aeparetely, the following resulte were:
obteined when daily intekes were compared -with Netional Research counoil %
Allowanses; - * . g¥ g x4 woeay L : i & 5 K

Ie . Children - -' -' _I l " .. w e
a, 1 to 3 years of sge. One hundred percent of the eubjeete

were below allowanges for calcium and phosphorus with all twenty-four
sub jects below allowances, Ninety-six percent of the subjects were below
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allowances for fat and riboflavin, 92%. of the aubjaots were below allowances
for caloriea; 88% of the subjeschs were below allowances for protein; 83%

of the subjects were below allowanses for bobh vitamin 4 end ascorbic ecid;
75% of the subjests were below sllowances for thiamine; and 62% of the
subjects were below allowsnges for iron. . Only 33% of the sub jects were below
allowances for niacin and 67% were above allowanses,

bs o 6 yeers of age. One hundred persent of the subjests
wore below allowences for calcium, phosphorus, and ribeflavin, with twelve
gub jects below allowenses, Ninety~two percent of the subjects were below
allowances for fai and calories; 83% of the subjecte were below sllowances
for vitamin A; 75% of the subjects were below all.cwences for thiemine; and
67% of the subjects were below ellowances for protein and ascorbic acid.
* Thirty-three percent of the subjects were below sllowances for irun-end -
42% of the sub jects were below allowances for niasin, Sixty-seven percent
of the subjects were ebove allowances for iron and 58% of the subjecis were
ebove allowancec for niacin,. : « Tz o

6o 7 t0 9 years of ageQ One hnndred peroenx of the subjaote
viere below allowances for celories, fat,. phosphorus, riboflavin and ascorbic
acid with six subjects below allowances, . Bighty-three percent of the- ;. ..
subjests were below allowansces for thiemine; 67% .of the subjecte were. helow
ellowences for csloium and Vitemin A. For protein and iron, the peroentage
of subjects were equally divided with 50% below and 50% above allowanses,.
All subjects or 100% were sbove allowances for niacin,

d» 10 £0'12 years of ege, One hundred percent of the subjects
were below allowances for salories, fat, caleium, riboflavin end ascorbic
acld with six subjects below allowences, Eighty-three percent of the sub-
Jeots were below allowanoes for protein, phosphorus, vitamin A end thieamine,
Sixty-seven" percent of the eubjects were below allowanoces for irom.
Thir%y-three percent of" the subjeots were below allowanoes for niacin and
67% were above allowenceso gy

II, "Nhles

8e 13 %o 15 years of age., Oue. hundred percent of the subjects
were below ellowances for calories, protein,. fat, calcium, phosphorue,
iron; vitemin A, thiamine, riboflavin and. ascorbic acid, Sixty-seven
percent of the subjects were bélow allowanoes for nieecin,

b. 16 to 20 years of age. One, hundred’. percent of the sub jects:
were ‘below allowances for salories, fat, calcium, riboflevin and ascorbic-
‘acid; 50% of the subjects were below allowances for protein, phosphorus,
iron9 vitemin A, thismine and niacin,

s, 21 to 60 years of 'age. One hundred percent of the subjects.
were below allowances for salories and riboflavin; 974 of the subjects
were below allowances for fat, calcium and ascorbie acid; 91% of the
subjects were below allowances for phosphorus and vitamin A; 85% of the -
sub jects were below allowances for thiamine; and 82% of the subjects were
below allowances for protein, Seventy percent of the subjects were below

allowances for niacin and 64% of the eubjects ware below allowanoes for
irom, 2 :
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de 61 to 70 years of age, One hundred percent of the subjects
were below allowanges for caelories, protein, fat, caleium, phosphorus,
vitemin A, riboflavin and ascoxrbic acid; 88% of the subjests were below
allowences for thiamine; and 75% of the subjests were below allowances
for iron, Thirty-eight percent of the subdjecte wers below allowances
for niecin and 62% were above alLowanoes.

IIX. Femalee‘

8 13 to 15 years of age, One hundred percent of the subjects
wero below ellowences for ealories, protein, fat, salcium, phosphorus, iron,
vitemin A, thiamine, riboflavin and ascorbisé acid, Sixty~seven percent of
the. subjects were below ellowances for'niaoing

b.. 16 to 20 years of age, One hundred percent of the subjects
were below allowanses for calories, fat, calcium, vitamin A, thiamine,
rivoflavin, and ascorbic acid, Seventy~five percent of the subjects were
below allowances for protein and riaocin; 50% were ‘below allowanoes for both
phosphorus :and iron, . s w

G 21 to 60 vears of age, One hundred percent of the subjects
were below allcwaneses for calcium and riboflavin;. 97% of the subjects were
below allowenses for calories, fat, phosphorus, and ascorbic acid; 89% of
the subjects were below allowances for vitamin A; 86% of the subjects were
below allowances for thiamine; 72% of the subjects were below allowences
for protein; and 67% ‘of the subjects were below allowances.for iron. - .
Forty-seven percent of the subjests were below allowances end 53% were
above allowances for niacin,

de 61 to 70 years of age. One hundred percent of the subjects
were below allowances for calories, fat, caleium, phosphorus; riboflavin
end escorbic acid; 89% of the subjects were below allowances for vitamin A
end thiemine; 78% of the subjects were below allowances for protein spd ..
iron, Forty-four percent of the subjects were below allowances for niecin
and 56% wore above allowvances. -

©» Pregnant women. One hundred percent of the subjects were
below allowences for calories, protein, fat, celcium, phosphorus, iron,
thiamine, riboflavin, niacin and ascorbic acid, Fifty percent of the
sub jests were below sllowsnces for vitemin A.

fe Lactating women, - One hundred percent of the subjects wers
below ellowences f£or salories, protein, fat, calsium, phosphorus, ribo-
flavin and escorbic acid; 91% of the subjects were below allowances for
vitamin A and thiemine; and 73% of the subjects were below allowances
for iron. Forty-five percent of the subjests were below allowances for
niacin and 55% were ebove allowansas.
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RECOMMENDATIONS BASED ON DIETARY STUDIES

Food ‘consumption in the Marshall Islends is dependent on - = .
seasonal changes -due to the ripening of various plent foods. The bread~ . :.
frult seeson begins in May end is plcked through’the summer until
September. - ‘In-the Tatter part of the summer, ‘bwiro and jankwin, the
preserved forms sre mede whish ere eaten after the season 1s over,
particularly in the period from March to May, when food is not so plenci-
ful, In October the pandanus season begins, and they provide the.
principel food until March; pendanus is preserved as mokan, In the
winter, arrowroot is made intoflouw, Taro 6an be eaten all year round
bui in: the summer breadfruit is preferred. :At other times of the year it
(tero) is popular; ‘principally in spring end fall, between the breadfruit
and pandenus seasons, Thus, nubtiient contents of the diets differ at
varioua timss of the year,

‘There is RO’ storage of fresh foode; the - usual procedure 18
to oolleet food- for the day 1n Iia juro villaga. *

Imported foods hava begome a very important part of their aiet.
The food pai:terns are a oombination of looal food produots and imported
fOOdd. . ?_ _ » b 1 -

~ . ',

“ A list —1s elven of the food 1tema oomnonly oonSumed by
Marahallase studieﬂ in this 41 e‘tary survey. A o

FOOD ITELS CO!MONLY CONSUMED BY MARSHALLESE STUDIED
IN THIS DIETARY SURVEY . :-:, -
'. B.ead, white | 0" ak B A
--Doughnuta | T GERE
2. CERBALS AND CEREAL DISHES . " " .. w25
Ries, whibe - vl
R.Lce, soft - pr)].tshed white rice, ooconut sap and coconut milk, boiled

Jaibo - mixture of oocoxmt eap, ooconut mnk and whi‘be flour

!
i . -
ER s ‘S

3.  ORACKERS . -:' 55, Ay Hsal a8 G o ghass

Soda crackera T
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FISH, CRUSTACEA AND SIMILAR FOODS

Karshallese Scientifiac
Name Neame
T A1l Acanthurus olivaqeué Bloch
Autok Chelon veigiensis (Quoy &
Gaimard)
Baru lep Birgus latro
Baruwan Cardisoma hirtipes
Bulok Naso lituratus (Bloch)
Bwebwe Neothunnus macropterus
(Temminck & Schlege)
Chilu Katsuwonus pelamis (Linnasus)
Chiriul  Turbo setosus Gmelin
Turbo argyrostomus Linne
Imim Melichthys vidua (Solander) *
Bhinecanthus aculeatus (Linnaeus)
Jave Plectropomus truncatus (Fiﬁ'viler)
Jo ¥ulloldichthys samoensis
{Glnther)
Kuben Acanthus triostegus triostegus
(Linnaeus)
Lere Belistidae
Likup Cymolutes praetextatus
{Quoy & Caimard)
Meret
{Mera) Family Scaridae
Mermer Siganus punctatus (Bloch)
Momo Fpinephelus merra Bloch
Molle Siganus rostratus (Valenciennes)
Tkmoui § Soaridas
Pako probably Carcharhinus

 Common
Name N

Surgeon Fish or Tang

Mullet

Coeonut or Robber
orabd

Just plail_l land orab

Surgeon fish Tang

Yellow fin Tuna

Skipjack

Cet's eye (most
scmmon )

Cat's eye

Trigger fish

“ Joewfish or Grouper

GCoatfish ~ Red
- mullet

Surgeon fish, Tang

Trigger fish

Wrasse

Parrotfish

Sea Bass, grouper

Parrotfish

melanopterus (Quoy & Geimard) Shark
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4, FISH (continued)

 co? R LR LAy REGRPROE 5 T S

-~

Marshallese Seientifig.. v, oot 5. Coppmon
B N—— Newe _— Namo _

Jojo Eroeoetidae , _ - Flying fieh

Lukerr canarium Luhuanum Luhuamtm R
(Linn8)

N .'.",':"i ., -)4,: i \,A,:»;.;- . ’:- .4,“' ,., {-- ,': !',;._.i' G .'-. e
Canned
. ——-——? "'I'I" %0 ; ¢_: ’ .‘. X .‘42,.".. f.uu"'.

_ Salmon, entire content ’ na'cural
Sardines, Paoific, entire oontent
- Sardires, Pacific, tomén‘;o ‘séuge U0

Serdihes, Maine; 4m:oil l il

. « $ S0 % e ® &P Niavi. el o, 2d .
) v N & Wter BTN D02 S

5. me l'”:}

Bananas (Kabran)

it i S IR s B Lt i« B WOE

Eating - Jibuki ‘add Marshalleee Varteties (Musa sapientum)

.*:".‘.-Z.,.-? p o 10N, se W Sopa

- Gookizg - Mekdrkar
. Breadfruit (Me)

‘Beeded Mijiwan roested, baked, or boiled
(seeded variety, Artocexmua 1ncieua)

- Seadless Batakdek roes em bakea, or boiled
(seedless variety, Artooarpue incteus)

Fip R

Bukdrol roested, baked.,7 or boiled
(seedlese variety;" Artooarpus "'ncﬂeus) i

Preserved Bwlro
Gosonut' 'sep  Jekaro
Goconut sep, boiled ~Jejafeid #ri

I 14mes (0%%rus surantifdlia) -t i woiife

Pandanus (Pendénis spo} - 7 iden e
“Léfeksrer  veriety  fresh end boiled i i
Joibed i 350 7 fresh and bslded

Nees o Ivaiant £ oAl Runa it Lo 2

Paste bop, mokan
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5. FRUITS (ocontinued)

Papayes (Carice papeya L)

6o MEATS, FRESH

Pork

7. MEAT, SAUSAGE AND SIMILAR PRODUCTS
Beef, corned
Meat, luncheon

Sausage, Vienna

8. MIILK
Milk, cenned, evsporated (mostly for infants, not for general
population)
9. NUIS
Cosonut meat of mature nut 5 e . weini (Cocos nucifera)
drinking £luid of inmaeture mut ni
meat of 'imature.nut - .. DEYe
embryo of sprouting nut e ;u"
10, SUGAR

Suger, white, granulated

11, SWEETS - CANDY AND SIMILAR FOOIS
Cendies, hard

Gum
12, VEGETABLES

Taro Wen Cyrtosperma chemissonis (Schott) Merr,

Kaliklik Oyrtosperma chemissonie (Gehott) Merr,

" Buroro Qyrtosperma chamissonis (Schott) Merr.



13, MISCELLANEQUS b

Tea

Good food eonsumption depends on both education snd eaonomiss.
Batter levels of consumption of the right foods should be taug,hv to all
the people.

l. Ceglories and fat

A sonstant supply of fuel 18 r;quired by the body. fhis nead
is met by the carbohydrate, fat and protein foods. ;(gybohydrate end
fatty foods are the ohief source of energy as8 protein is used mainly for
body building, The combustion of foods to sarbon, d;o;;ide, wpater and
nitrogen yields the energy whish permits the body to sarry on its
activities, The celorie is the standard for the meaourement of the

energy velue of foods and is also used to oxpress the ehergy requirements
of the body.

In this study, from the total of one hundred sixty-one subjests,
ons. -hundred. fifty-seven: sub jects, of Majuro, s¥illage or. 97% wers below NRC
ellowences for calories for their age end Sex. {:-;<;r.

To inoreaso the celorie intake, food consumption must be
increased, especislly the foods high in fat and carbohydrate., .Fats
widely distributed in both plents and enimals, end are contained in
-, verying. proportions in nearly ally the.ngbural, foods. Fabs, gopstitute
““%he most concentrated food, They yield two end & helf times more sslories
then carbohydrates: ox: proteins..; Fape aye. known to be carriers of vitamins
end fatty acide which are now recognized %o be essential, Carbohydrate
foods are geod gpopomical fuel sourses, while both the carbohydrate and
fatty foods have a protein sparing power,

The energy foods are the following.

l. Starches and sugars: e¢ereals, macaroni, spaghetti, bread,
potatoes, white and sweet; corn, beans, rice, sugar, sugar syrup, cooonut
syrup; jelliesa, and jems, fruits and vegetables, eepecially Cyrtosperma
chemissonis (iaraj), breadfruit (mé), benenas (k&bren), &nd arrowroos
flour (mokmok).

o 5 1 It 1R T .

2, Fats: vegetable and animal oils; nuts, mature soconuts
(wainl), flesh of the lmmature coconut (Mere), and.peenut butter.

2 v Protein

4 Protein, an organie sompound which contains nitrogen, is
neheé&d’!;'y to build, maintein, and repeir various tissues. of the body.

" THe greatedt proportion of the body tissues is composed of protein end it

g an. 1nd18penahm -eonatituent of every living seldy _——
PR § of one. mmd,md ‘apd sixty-one subjegs . of Majuro village,

one hundred thirty or 81%‘%):9 belsow NRG allowences for protein,

' ; s
., i .." R RSO 3|-_(,'.“‘ e _. Nl
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Protein is supplied largely from animal sources, such as meat,:
poultry, fish, crustacea, eggs, milk, and also from vegetable sources
particularly seeds and nuts, Un;ortunate;y, protein foods are, expensive
food items, but for.the money.éxpended, milk is an economical food.as. it -
supplies besides protein of high quality; fat, carbohydrate, oaloium,n ety
phosphorus, iron, vitamin A,.riboflavin, miacin and vitamin D. .Children. .-
should have 3 to 4 .cups.dailyy adoldscents. boys and girls 1 quart; »
pregpant and lactatlng women -} giart; and everyone else 1 to. 3. oups - daily.q
Eggs constitute a relatively oostly fbcd -compared with their contribution
of nutrients, Ilore fresh fish could be included in the diets and dried
beans and legumes, such.as..soybeans, ‘can be a good source of protein. In.
general, ‘protein’ from animal souroes are more-often of h1gher qual;ty than
those from plant origin,

Y

1 AL TN
. g2 3t
1

Prdtein féods are as followsr maats, eggs,I ‘fish, eels, sea fowls,fﬁF
ducks, whales, tur‘blesp turtle eggs, -crustacea; nuts, whole cereals, dried:::.
peas and beans. . Legumes are rich in protein and can he a part;al sube ;oo
stitute for meat -in the.diet.. Breadfruit, - fresh and" preserved (hwiro, JORH L0 W
jankvin, msnakajen)y breadfruit seeds (oolJ); gweet potatoes (laraj);
Cyrtosperma chamissonis; ccconuts; pandanns (bop, mokan), fresh and paste
are 80“1‘038. . R Lo Pl St ch St (el . ™ . 2
3. Calcium and phosphorus: -usj ikofs 1% L T e T

SriniiN i B8

The two minerals, calcium and phosphorus, are essential for
proper bone and teeth development. They also play a part in the regulation ,°
of the internal activities of the body.

Caloium participates in blood- ooagulahion, shares in regulatlon of.:,.
cardiac and uterin@ Jauscle action, is. important to caplllary permeabllity,
activates many enzymes and 4s essentidl ‘for the funotioning of voluntary ‘n.
and autonomio .pervous.. Sy$¢6m$u£:‘ - ~#ﬂ'"i¢ s

o N s < ® e gtgts .

Phosphorus is an. essential constztuent of all cells, is a constltuent
of various enzymes, is. essential for protein metabolism, for formation of @ - .
phospholipids, participates in the carbohydrate cycle and muscle metabolism,
and is interrelated with the aotion of caloium, vitemin D, and the paran
thyroid hormones. S R : . e

Out of one hundred 91xty-one subaeots, one hundred fiftyeeight
subjects or 98% were below allowances:for calcium, One hundred fifty-- .. -5:-,
three subjects or 95% were below allowances for phosphorus, Milk is the
best source of .cgleium and 4t alsoicontaing considerabld phosphoruse. - . . . -
Phosphorus is more geneyally distributed in both-animal and vegetable. fooda,::"-
than calcium, Fish is an excellent :source of phosphorus and meat is a. ... ..
very good source. -Dried beaps are, exeellent sources of phosphoruso. Green e
leaves have a fairly liberal: amount-.of calcium in relation %o their total .
solids. Bones of . small fish.supply,; calcium: and-phosphorus. ngetables o
and fruits 'are on the whole.low in phosphorus. ‘Banenas (k¥bran), pandanus
(bop), breadfruit (mf) seeded and seedless), breadfruit seeds (colé),
gweot potatoes, Cyrtosperma ohamissonis (iaraj), coconuts (waini), coconut
embryo (iu), flesh of immature coconuts (mere), sweet potato leaves, and
other edible green leaves are sSOUrces. :

4 ey DAL e
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4, Iron

The amount of iron in the body is small but the role it plays is
very important, 1Iron is an essential part- of hemoglobin of blooa and: the |
main funotion is to carry oxygen so that oxidation and reduotion processes
are oarried on within the cells. It is also a component of chromatin which
is fownd in all'living cells and plays a fundamentel part in their aotivity.
Lack of iron in the diet can oause nutritxonal anemia.

Of one hundred sixty-one subjects of Majuro village, ome hundred
five subjects or 65%'were below NRC allowances.

Since enriched flour was used, 1ron intakes were higher than =
expected, Flour is used extensively in breads, doughnuts, pancakes,
jaibo and other prepared dishes. When flour is imported from other countries,
there is no assurance that it is enriched and iron intake values will be
lowered to a great exteﬁt.% Enriched”flour'has'addedi1rbn; thiamihe; ribo=-
flavin, and niaoins EAC I " ' ik '

Iron is found in Iean meat, fish, eggs, liver, dried beans, green
vegetables, potatoues, dried fruits’ and mature legumes., Iaraj (Cyrtosperma
chamissonis), mature. coconuts (waini), flesh of immature coconuts (mere),
breadfruit (mZ), fresh and preserved; (bwiro, jankwin and manakajin) and
breadfruit seeds (colé) are vegetable sourcess

Se Vitamin A

Vitamin A 18 necéssary for normal growﬂh and development. It is
needed to protect and keep healthy the epithelial cells which line the
tracts and organs of the body, These cells become stratified and keratinized
and result in disease, lowered resistance and failure to reproduce. The.
adaptation of the eye to & chenge in light is related to vitamin A and is .
8 cause of night blindness. Vitamin A is also important in the formation
of teeth as the enamel forming cells are like epithelia and are affected
by a 1aok of vitamin A

g One hundred s1xty-one subaeots of Majuro Village, one hundred
forty aubjeots or. 87%'were below NRC allowanoes.

Orange yellow and green parts of plants are superior to other
parts of the plant for vitamin A such as yellow squash, yellow sweet
potatoes, yellow turnips, and yellow cornm, Bright gfeen thinner leaves
are richer than pale thiok onés. Gréen vegetables: spinaoh, oabbage, »
mustard green and sweet potato tops. Fruits:' benanas, papayas, oantaloupes,
pineapples and orangess Fish liver oils, milk, eggs, flesh of fish suoch
as tuna, mackeral, swordfish, whale, salmon ‘and shdrk'are good sources of
vitamin A, Pandanus (bop, mokan), fresh ‘and preserved; breadfruit (ma,
bwiro, jankwin and manakajln), fresh and preserved are good souroes.

6. Thiamine b=
Thiamine is involved 4in oarbohydrate metabolism and is essential
for maintenance of good appetite, normal digestion and intestinal tonus.



“: .. actively growing. leaves; legumes, inolud
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It is also necessary for growth, fertility and the normal functioning
of the nervous tissue,

Of one hundred sixty-one subjects of Majuro village, one hundred
thirty-six subjects or 85% were below NRC allowances.

Thiamine added to enriched flour helps to increase the‘intake -
of thiamine. White milled rice is one of the most popular foods but is
low in thismine, Converted rice has a higher thiamine value’than milled
white rice. Enriched rice is now on the market and the effect:.Veness of
improving the diet is still in the experimental stages, = e
! Thiamine is found in the following foods: Animal: “milk, liver,
kidney, hekrt, egg yolk and especially pork. Seeds: whole grains, wheat
and corn, All nuts. Legumes: beans, peds, and lentils. Bananes ‘(kébren),
breadfruit (m&), fresh and preserved (bwiro, jankwin and manskajin);
breadfruit seeds (cold); sweet potatoes; iaraj (Cyrtosperma chamissonis)
coconut embryo (1u); pandanus (bop, mokan), fresh aid paste, '~ I

Riboi‘lavin it s - TR B
: Riboflavin along wi’ch th:.a.mine and niacin is involved in- the
oxidation and reduction processes Which aré concerned with- energy metabollem
of the tissues. Lack of this vitemin'affects’ growth, theé'skin; eyes and
neyves, Dimness of vision, and mvas:lon of the cornea by the capillaries
is. gaueed by a lacks. Y o T . o

. “0f one hundred s:.x‘by-one sub;;éets of Ma;juro village, one hundred

'sixty or 99% were below NRC allowances. = . il

. Of all the nutrients studied, ribqflavin showed the greatest
pumbe¥ of subjeots failing to meet NRC &llowances. This’ nutrient intake

was helped by riboflavin in enriched flour, Riboflavin is found“in 1iver,

- muscles of animals and fish, milk and eggse Among the plant sources the

f _peanuts are’ good,” Bananas
. (k&bran);. bree‘afq'ult (ma) fresh a‘nd prb’eerved (bwiro, jankwin &nd
:;_mhnaka;]en); brea.d}‘ruit seede (oole). iaraj, (Cyrtosperma chamissonis); -

: —;.,_._aoconu ¥ émbryo. ,ﬁu), panaanus f'rui-!.‘ (bop)‘, fresh- and paste (mokem) are;

other sourcesp it : A v

8, Nie.oin

i : Niacin is essential in the enzyme ‘system of ‘the body., A lack
ai‘feots the ekin, gastro-intestinal tracet and the nervous system.‘ Ir.[
. severe ee.ees, pelle.gra is the result. ‘ _;_ ST S s : :
” df ,one hundred eix‘by-one subjects ‘of lle.juro ’village, séventy-
nine subjeote or 497 werg 1 Ué'low NRO allowanceeg o Al Il

High values for nia.cln are foand'in’ 11ver, k:.dney, Iean musele
of meat, fish, .poultry, bre:.n, salmon, peanuts, pea.nut butter, yeast,
milk, plants: leaf %yge vegetablee. Cooonut syrup (;)ekamei) coconut

' ..:..embryo (iu); mature oooonirb wa;’mi) ‘breadfruit (n‘a), ‘fresh @nd:preserved

4 (bwiro, Jankvyin e.nd ménakajén) brondfriit seeds (8618); iataj (Cyrto-
i%pp') fresh aﬁd pe.ete (mokan) ; e.nd swéet

-;‘!._. £1)  JilRass

eddans Qi ,«;;‘_t,--«..-_;f.,_.:;-.,j,_. Foe
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potatoes are sources.

9., Ascorbic acid

Ascorbic acid is involved in the metabolism of intercellular .
tissue and plays an important part in the structure and functioning of
bones and teeth, capillaries, muscle and glandular organs,

Lack of ascorbic aoid results in hemorrhage,.aoft.swollen gums,
teeth with resorbed porotic dentins, malformed and weak bones, and
degenarat1on of mnscle fiberse

Cut of .one hundred sixty-one subjects of Ma;uro village, ‘one
hundred fiftybona subjects or 94% were below NRC allowanoes.

Citrus fruits, such as lime, orange, grapefruits, lemons, are
the best sources, others'are tomatoes, cantaloupes, cabbage, papayas and
pepperss Bananas (kabran); coconut sap (jekaro); pandanus (bop), fresh
and paste (mokan); breadfruit (me), fresh and preserved (bwiro, jankwin
and manakajen); and coconnt embryo (iun) are sources.

For future planning, the target for good nutrition is a woll
balenced meal, Foods from each group shounld be eaten daily: the fat
and sugars; bread, flour and cereals; green and yellow: vegetables; limes,
papayas and other fruits; vegetables and fruits; milk and milk produets;
fish eggs, meat and poultry.

Speoial attention should be paid to the growing ohlldren, pregnant
and laotating‘women.

; The first years’ of a child's life is a period of very rapid growth
and good nutrition is importants The Recommended Daily Dietary Allowances
for a-ohild under 1 year are as follows: oalories, 100 calories/2.2 lbse -
or 1 kilogram; protein, 3,5/2.2 lbs.; calcium 1 gme; iron 6 mgse; vitamin A -
1500 I, Us; thiamine Q.4 mgs,; riboflavin 0.6 mgs.; niacin 4 mgs.; ascorbiec
acid 30 mgsej vitamin D 400 I, U, These allowances can be met by in~ - -
eluding the easily digested foods of the various groups mentioned previously.

The few instances in which data were collected, the child was
breest fed until ebout 8 months, Usually a child is weaned at 12 months.
In many instances, canned evaporated milk diluted with equal amounts of
bolled water, was given as supplementary food to breast feeding, - Drinking
fluid of the immature nut was taken as early as three months, At about
six months, cooked breadfruit mixed with boiled water and bolled coconut
sap was given. At about 11 to 12 months foods found in an adult diet
were given ag fast as tolerated. i i L e S e S

For growing children all food nutrients 1nclud1ng oalories must
cover regquirements for growth as well :as maintenance and activity,  Liberal
caleium inteke is needed by the body of infants and children as they must
retain a large amount 6f calcium than of any other building material, A
low intake of calecium and phosphorus during growth will prevent normal .
development and caleification of the bones and teeth, All other mutrients
must be oarefully considered for optimum healths ' herd L q g r
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Pregnancy is also a period of growth. There is an extra demand
for body building materials and body regulating materials needed for main-
tenarde requirements for the woman, for fetal tissue, and for a reserve
for lactation., All nutrient intakes should be liberal,

Lactation requires emnergy to carry on work of women and energy
to manufacture milk. Liberal feeding is not only important for conservation
of energy of the mother but may prolong the period of lactation.
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DIETARY STUDIES OF THREE MARSHALLESE SCHOOLS
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DIETARY STUDY OF FEMALE STUDENTS OF THE MARSHALL CHR;STIAN TRAINING

SCHOOL, RONRON, MARSHALL ISLANDS .

PURPOSE

1, To determine the nutritional adequacy of the diet for
calories and nutrients; 2, To study food consumption of studnets in
a school supervised and financed by Marshallese in order to make a com=-
parative study of.diets of students of a Marshallese school and students
of tho liarshall Island Intermediate School and Teacher Training School
in Uliga, which was supervised by the U, S, Navy; 3, To gather more data
about female students as most of the subjects at the Marshall Island
Intermediate School were malese : % .

SCHOOL

The students came from all the atolls in the Marshall Islands
except Ujelang, The school is owned and financed by the Associetion of
larshell Island Churches. Financial support is obtained from a fund
created by Marshallese Congregetional church members paying a dollar a year.
School teachers! salaries and food for faculty and students are paid from
this fund, '

FOOD SUPPLIES

The Council of Majuro village had given the school certain lands
and trees, such as breadfruit, coconuts, and pendanus, whioh are used for
food, Bananas, limes, and taro are usually given to the school as gifts
from the Council of Hajuro village., Church members and churches of the
other atolls in the Marshall Islands send arrowroot flour, preserved
pandanus and salted fish as gifts,

Supplies such as rice, sugar, shoyu, and flour are bought rrom
the Majuro Wholesale Company at retail pricess -

MEALS

Two meals are served to the students daily. Breakfast at about
9:30 a.m, and the evening meal at 5530 peme One food was usuwally served
et each meal such as soft rice cooked with coconut milk and coconut sap;
jaibo, a mixture of flour, coconut milk;, and boiled coconut saps; jekara
bread made with coconut sap; or rices Other food that students ate were
bought individually at a store that the school maintained for students,
where oanned fish, crackers, and other food were solde.

Schedule of activities for the day
6:00 a.my, Rising bell
6:30 a,m. Hymn and prayer at girlsldormitofy )
7:00 a.mes Cleaning of dormitory

8:00 a.m¢ Bible reading
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9:15-10:00 a.ms Breakfast
10:00 8om, tO 12 30 p.m. English afi;itmnetic, geography,
musio . ’ L
12:30-2:00 p.m. Study, rest, and play
2:00-4:30 p.ms Work period
Gi;lé - Efmbfoid'efz}y;':tﬁén&ibmf{:, or Wwashing and ironing
Boys - Feeding pigs, morning, noon and night
Feeding hens, morning, noon and night
~ Carpentry
Cleaning grounds
Planting
Fishing
Building
Kitchen dutieg =
Cooking - boys only ~ one week at a time
Harried students act as supervisors.
Girls do the washing of kitchen utensils
FOOD PREPARATION
Food wes prepared at the cookhouses The cookhouse had facilities
for cooking food by baking (umum) or boiling (ainbat)e Dried pandanus
husks, wood or coconut husks were uséd for fuel. After the food was pre-
»ared, the boys teuok the food to the girls!'dormitory where monitors for the
Jay divided the food equally for each girl. Food was then eaten from enamel=
ware.plates or coconut husks, Since thore were no dining rooms, the
students ate in groups around the school grownds. After esting, each student
washed her own dish in the lagoon. In oase of rain the students ate'in
the dormltory.
SUPPLEMENTARY FOODS
Pigs and chiokens raised on the promises wWers u m’d fer £ood only
on special occasions, such as ohloken for Easter aud roex t pig on New Year's
daye.
FISHING

The school owned three fish trapsi two were always left in the
lagoon, The students went i:_ishj.ng with nets on Saturday., Since there
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were no storage facilities;the fish was eaten the day of the oatch. Crabs
and lobsters were caught at certain times of the year, At low tide, girls
gathered clams and shellfish on the coral reefs.

STUDY

Food record method was followed, Food was weighed at each meal
on a Chatillon gram scale, Left over food was weighed and subtracted from

the amount originally served., Between meal feedings with quantities eaten
were listed,

Forms used were the same as those used in the study at the
Marshall Island Intermediate School at Uliga. Food consumption for a

period of one week for each subject was recorded, Medical information was
also noted,

Example

Student B Ago: 19 ' Sex: F Maritel status: S
Address: HNarshall Christian Training School
Distriot: Ebon
Weight: 143 lbs. Height: 62 1/2 inches °
Medical record: ' :
Physical complaints: none
Defects noted on‘gqnsral inspection
Eothyma, legs |
Hypertrophlo tonsils
Chest X-ray
Negative

Tuberculin skin

T negative

C negative

H negative
Kehn

222
Stools

negative
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.- Food intake record for Student B from April 2 through April 8, 1951
’ o Apnl 2, 1980, |

Soft rice 760 gmse

ROWO: o Byndia i, LA

" Botwaon madls -

Bananas, Marshallese 2
‘yflé§opnn§,'matﬁte?z,'.f : :200 gnse

April 3, 1951
Soft rice 704 gmse

‘Rice, white, boiled .. 640 gmsa

.. Between meals .

Bananas, lMarshallese g
Eendanug, frech . . 500 gues .
Candies, hard 50 gmss

Bread, white_ '-+::H'~-~224 gmso

i ey
Jaibo ¥R 2 *’ésd"émso
Soft rice " 620 gms.

Between meals

Bananas, Jibuki sy
Coconuts T 600 gmes
Bread, white 7 224 gms.

April 5, 1951 . .

Soft rice 566 gmso
Jaibo 504 gmse
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Between meals
Pandanus, fresh

Shellfish, Lukerr

April 6, 1951
Jaibo
Rice, boiled white
Between meals
Bread, white
Coconut, embryo, iu

Bread, white

April 7, 1951
Jaibo
Soft rice

Between meals
Coconut, mature
Eread, white

Fish, Kuban

April 8, 1951
Rice, white, boiled

Between meals
Brééd, white .

Pandanus, fresh

. 300 gms,

100 gmse

440 gms,

560 gms.

224 gms,

) 500 fMSe

224 gnsa

600 gmse

620 gmss
300 gms,

224 gZce

200 gnms,

686 gms,

| 448 gms,

375
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Typical Monus Served by School

April 2, 1951 ST L R . oaaet B 19681
Breakfast‘ RN R i
Soft rice . Soft rice
Supper -+ . Supper
Taro . i £ _ % Jaivo
April 3, 1951 April 6, 1951
B£éékfé§£ S -7 Breakfast
.Soft'fioe G R SIS Jai%o
§ﬁpper‘ | R 5 T Supper
Rice T T Rice, bolled, white
April 4, 1951 T april 7, 1951
éreakféét ks " Breakfast
Jaibo PR AR Jaibo
Supper AT s "B Supper
' Soft rice R oY 5 Soft rice

RESULTS

The results of the dietary study of female students at the
Marshall Christian Training School, Ronron, Marshall Islands are given
in Table 10, o

The daily quantities of various nutrients per person and com-
parison with National Research Council Allowances for fifty-two female
students from the ages of 10 through 20 years of age are noted.

The subjects are divided into different age groups, giving the
number of subjects in each group, sex, range of each nutrient, number of
subjects in each group, sex, range of each nutrient, number of subjects in
each group, average, NRC sllowances and number below allowances for calories,

protein, fat, calcium, phosphorus, iron, thiemine, riboflavin and ascorbie
acid,
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1. ~CALORIES T - i

“For four female sub;]ects, 10 to 12 years of age, the range was
from 1413 to 2947 calories, and ‘the average per person was 2300 calories.
The average figure was 92% of the NRC ellowances of 2500 calories, Three

subjects or 75% were below’ e.llowanoes end one or 25% was above tho
allowance,

For fourteen female subjects, 13 to 15 years of age, the range was
from 1646 to 2391 calories, and the average per person was 2070 calories.
The average figure was 80% of the NRC allowances of, 2600 calories, Fourteen
subjects or 1007 were below allowanoes. )

- For thirty—four female subjects, 16 to 20 years of age, the range
was from 1578 to 2927 calories, and the average per person was 2178 ocalories.
The average figure was 917 of the NRC allowances of 2400 calories. Twenty-~

five subjects or 73% were below allowanoes and nine or 27% were above
allowanoes.

For the total group of fifty-two subjects, forty-two or 81% were’
below allowances and ten or 19% were above allowancess

2. PROTEIN

For four female subJects, 10 to 12 years of age, the range was
from 59 to 77 gms., and the averuge per person was 66 gis. The average
figure was 94% of the NRC allowances of 70 gms. Three subjeots or 75%
were below allowances and one or 25% was above the ellowance,

For fourteen female subjects, 13 to 15 years of age, the range '~
was from 42 to 73 gms., and the average per person was 58 gms, The average
figure was 72% of the NRC allowanoes of 80 gms. Fourteen subjects or
100% were below allowances. ‘

For thirty-four female subjects, 16 to 20 years of ags, the range
w.s from 38 to 76 gms., and the average per person was 59 gms. The average
figure was 79% of the NRC allowances of 75 gms. Thirty-one or 91% were
below allowances and three or 9% were above allowances.

For the total group of fifty-two subjeots, forty-eight or 92%
were below allowances end four or 8% were above allowances.

3. FAT

For four female subjects, 10 to 12 years of age, the range was
from 30 to 57 gms., and the average per person was 42 gms. The average
figure was 61% of the NRC allowances of 69 gms. Four subjects or 100%
were below allowances.

For fourteen female subjects, 13 to 15 years of age, the range
was from 8 to 70 gms,, and the average per person was 39 gms., The average
figure was 54% of the NRC allowances of 72 gms. Fourteen subjects or
100% were below allowances.



For thirty-four female _subjests, 16 to 20 years of age, the range
wes from 7 to 88 gms., and the average per person was 42 gmoc. The average
figure was 63% of the NRC allowanbes of 67 gms, Twenty-nine subjects
or_BS% were . be}.ow allowances and five or 15% were above allowances.

For the total group of fifty-two subjects, fortyeseven or 90%
were below allowancves, and five or _10% were above allowancess -

4, CALCIUM

For four female subjects, 10 to 12 years of age, the range wes
from 334 to 541 mgs., and the average per person was 440 mgs. The average

figure was .37% of the NRC allowances of 1200 mgs. Four sub;;ects or *OO%
were below allowancese

For fourteen female subjeots, 13 to 15 years of age, the range
was from 205 to 738 mgs., and the average por person was 496 mgse. The
average figure wae 38% of the NRC allowances of 1.500 mgs. - Fourteen subwe
jects or 100% were below allowancese.

For thirty-four female subjects, 16 to 20 years of age, the range
was from 208 to 731 mgs., and the average per person was 445 mgs. The
average figure was 44% of the NRC allowances of. 1000 mgs,» Thirty-four
subjects or 100% were below allowanceso . ‘ ~

For the total group of fii‘ty-two subjects, fifty—two subjects or
100% were below allowances.

5, PHOSPHORUS

For four female subjects, 10 to 12 years of age, the range was
from 1014 to 1208 mgs., and the average per person was. 1132 mgs, The
averapme figure wes 94% of the NRC allowances of 1200 mgs, Throe subjects
or 75% were below allowances and one -or 207 was above the allowance,

For fourteen female subjects, 13 to 15 years of age, the range
was from 904 to 1230 mgs., and the average per person was 1l0i4 mgs, The
average figure was 88% of the NRC alluwances of 1200 mgs, Thirteen or
93% were below allowances and one subject or 7% was above the allowance.

For thirty~four female subjects, 16 to 20 years of age, the range
was from 883 to 1728 mgs,, and the aveorage per person was 1102 mgs, The
averags figuve wes 92% of the NRC allowances of 7200 mgs. Twenty-eight
subjeots o 82% were below allowances and six subjects or 18% were above
allowances.

For the total group of fifty-two subjects, forty-four subjeots
or 85% were below allowences and eight subjects or 15% were above allowances.
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6. IRON

* For four female subjects, 10 to 12 yééfs of age, the range was
from 7 to 11 mgs., and the average per person was 9 mgs. The-average
figure was 75% of the 'NRC allowences of 12 mgse. Four subjects or 100%.

were below allowancese

For fourteen female subjects, 13 to 15 years of age, the range -
was from 5 to 18 mgs., and the average per person was 9 mgs. The average
figure was 60% of the NRC allowances.of 15 mgs. .Thirteen subjects or 93%
were below allowances and one subject or 7% was above the allowance,:

For thirty-four female subjects, 1.6 to 20 years of age, the range
was from 5 to 14 mgs., and the average per person was 9 mgs. The average
figure was 60% of the NRC allowances of 15 mgs. Thirty-four subjects or
100% were below allowances, Sk wp g oy & E% =

For the total group of fifty-two subjects, fifty-one subjects or
987% were below allcwances and one subject or 2% was above the allowance .

70 VITAMIN A i 1 o

For four female subjects, 10 to 12 years of age, the range was
from 219 to 3492 1, U,, .and the average per; person was 1796 I: U, The
average figure was 40% of the NRC allowances of 4500 I. U.: Four subjects
or 100% were below allowances.

For fourteen female subjects, 13 to 15 years of age, the range -
wes from 649 to 5156 I, U.,, and the average per person was 2845 I. U, The
average figure was 67% of the NRC allowanoces of 5000 .I. Us Thirteen ‘
subjects or 93% were below allowances and .one subject. or 7% was above the -
allowance. VRO ke e g BB A g et s B : :

For thirty-four female subjeots, 16 to 20 years of age, the range
was from 144 to 9550 I, U,, and the average per person was 2885 I. U, The

average figure was 58% of the NRC allowances.of 5000 I, U. Thirty-two ' == ¥ :u:.

subjects or 947 were below allowances and: two subjects or 6% were above
allowances. ' ' : . T 2ok e T .

For the total group of fifty-two subjects, forty-nine subjects or
947 were below allowances and three subjects or 6% were: ebove. ellowancess

PR

8. THIAMINE

For four female subjects, .10 to.12 years of age, the range was
from 625'to 1592 mogs., and the average per person was 1056 megs. The
average figure was 88% of the NRC allowances of 1200 megs. Three subjects
or 75% were below allowances and one subject or 25% was above the allowance.

For fourteen female subjecte,.13:to-15 years of age, the range was
from 366 to 1188 mcgs.. end the average per person.was 690 mcgs...The average
figure was 53% of the NRC allowances of 1300 mogse.  Fourteen subjects or
100% wore below allowances, '
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For thirty-four female subjects, 16 to 20 years of age, the range
was from 348 to 1367 mcgs., and the average per person was 756 mcgs, The
average figure was 63% of the NRC allowances of 1200 megs. Thirty-two
sub,)eots or 94% viere 'below allowances and two or 6% were above allowancese

For the total group of fifty-two subjeots, forty-nine subjects or ._
94% were below allowances and three subjects or 6% were above allowancese

9o . RIBOFLAVIN

For four female subjeots, 10 to 12 years of age, the range was
from 417 to 979 megs., and the average per person was 672 mcgs. The average

figure was 37% of the NRC allowances of 1800 megse Four subjeots or 100%
were below allowanoes.

For fourteen female subjects, 13 to 15 years of age, the range
was from 241 to 799 megs., and the average per person was 498 megs. The

average figure was 25% of the NRC allowances of 2000 mogse Fourteen subjects
or 100% were below allowances. : e

For thirty-four female subjects, 16 to 20 years of age, the range
wes from 311 to 922 megs., and the average per person was 552 megse. The
average figure was 31% of the NRC allowances of 1800 mogss Thirty-four
subgeots or 100% were below allowanoes. 3¢ &

For the total group of fifty-two’ subjects, fit‘by-two subjeots or
100% were below allowancesa

10, = NIACIN

For four female subjects, 10 to 12 years of ‘age, the range was
from 9 to 15 mgs., and the average per person was 13 mgs, The average
figure was 108% of the NRC allowances of 12 mgse Ome subject or 257 was
beiow the allowance and three subjects or 757 were above allowanoeeo

For fourteen female subjects, 13 to 15 years of age, the range was:
from 7 to 16 mgs., and the average per person was 10 mgs, The average
figure was 77% of the NRC allowances of 13 mgs. Ten or 71% were below
allowances and four subjects or 29% were above allowancese

For thirty-four female subjects, 16 to 20 years of age, the range
was from 7 to 20 mgs., and the average per person was 12 mgs. The average
figure was 100% of the NRC allowances of 12 mgs, Nineteen subjects or 56%
were below allowances and fifteen subjects or 447 were above allowances. '

For the total group of fifty-two subjeots, thirty subjects or 58%
were below allowances and twenty~two subjecte or 42% were above allowanoee.‘

11, ASCORBIC ACID

For four female subjects, 10 to 12 years of age, the range was
from 11 to 23 mgs., and the average per person was 16 mgs. The average 3
figure was 21% of the NRC allowances of 75 mgs. Four subjects or 100% aere



An-

below allowances.

s Lok s,
" &

For fourtecn female subjects, 13 to 15 years of age, the range was
from 7 to 25 mgs., and the ayverage per: person was:80 mgs. .The ayverage figure
was 21% of the NRC allowances of B0 mgse Fourteen subjeots or 100%.were
below allowances.

f‘or th:.rty-four fpme,le aubgem;s, 16 to “O years of age, tha range:
was from ‘8 to 61 mgse, -and the average. per person wes: 22 mgs.. The; average
figure was 27% of the NRC allowandes of 80 mgss Th1rty-four subjeots; or:
100% were below allowancese

" For {:he tote.l group of. fifty-two sp.bgeots, fifty -4wo subaects er:
100% were ebove b.llowanees.

DR )
", oot . 13 ,o:’ﬁ.
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S UMMARY

Weekly dietary records of fifty-two female students of the
Marshall Christien Treining School at Ronrofi, Marshall Islands, from the
ages of 10 through 20 years of age, were studied for daily quantities of
calories, protein, fat, ocalcium, phosphorus, iron, vitamin A, thiemine,
riboflavin, niacin and ascorbic acid., These figures were then compared
with National Research Council Allowances.

Teking the total group of fifty-two students, the following
results were obtained when daily intakes were compared with National
Research Council allowances:

1, Calories: Forty-two or 8l% were below allowances, ten or
19% were above allowanceso

2. Protein: Forty-eight or 92% were below allowances, four
subjects or 8% were above allowances,

3. Fabt: Forty-seven subjects or 90% were below allowances, five
subjects or 10% were above allowances.

4, Calcium; Fifty-two subjects or 100% were below allowancesa

5. Phosphorus: Forty-four subjects or 85% were below allowances,
eight subjects or 15% were above allowancess

8, Iron; Fifty-ons subjects or 98% were below allowances, one
subject or 2% was above the allowance.

7. Vitamin A: Forty-nine subjects or 94% were below allowances,
three subjects or 6% were above allowances.

8. Thiamine: Forty-nine subjects or 94% were below allowances,
three subjects or 6% were above allowancese.

9. Riboflavin: Fifty~two subjects or 100% were below allowances.
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10, Niacin: Thirty subjects or 58% were below allowances,
twenty-two subjects or 427 were above allowances.

& 11, Ascorbie acid: Fifty-two subjects or 100% were al‘aove‘. -
allowances. . . B

All subjects or 100% did not meet NRC allowances for oalcium,
riboflavin, and ascorbic acid.. ‘Ninety-eight percent of the subjects were
below allowances for iron, 94% -of the subjects were below allowances for
thiamine end vitamin A, » ; fo o

Ninety-two percent of the subjects were below allowances for
proteing 90% of the subjects were below allowances for fat; 85% of the sube
jeots were below allowances for phosphorus; 81% of the .subjeots were below .
allowances for calories; and 58% of the subjects were below allowances for
niacin.
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DIETARY °TUDY OF STUDLNTS AT THE MISSION SCHOOL MAJURO VILLAGE,

MAJURO ISLAND HARSHALL ISLANDS

-PURPOSE

1, To determine the nutritional adequacy of the diet for".i‘
calories and nutrients. '

2. To study food consumption of students in a school administered
and financed by Marshallese.

3. To complete the survey of subgeots of Majuro Village.
SUBJECTS

The students were all residents of Majuro Village except for' ‘three '~
students who were from Arno atoll. This study included twenty-four studentgse==-
one male subject, 13 to 15 years of age; ten male subjects, 16 to 20 years
of age; ten female subjects, 13 to 15 years of age; end three female
subjects, 16 to 20 years of ape. These students lived at the school.

SCHOOL

The sohool was built by the Council of Majuro Village. The
maintenance of the svhool and the teachers' salaries are financed by the
Marshallese Christian Assooiation.

The students do not pay tuition and were all reoommended by
church members and the ‘pastor,

Students are responsible’ for bringing their own bedding and for
buying their ovm school supplies such as pencils and tabletis, The better
students go to the Elementary school at Rohron.

Classes are in session from January to the end of May, and from
September through December.

The classes are held in the church building from 8 to 11:30 a.m.
Subjects taught are: Bible studies, English, arithmetic, and singing.
After a year and a half, they continue their education.at the Marshall
Christian Training School at Ronrod,

'

FOOD

Supplying food to the students is the responsibility of the
Majuro Village Council, Students.cook their own food at the cookhouse,
which is outdoors where an open fire is used. Two meals are served daily.
One in the morning and the other in the evening. Two male students and
two female students were cooks on rotation, On Saturdays, male students
went fishing for the school, '

The school owned two pigs and some chitkens, which were eaten
only on special ooccasionse, .The school did not, maintain a store where



students could buy food for between feédings or to supplement their diets.
STUDY | o

The interview method was used and food records were kept. Between
meal feedings and quantities eaten were listed, Method used was the same
as that followed for other subjects of Majuro Village, ' Food consumption
records were kept for a period of one week, for each subject,

FOOD INTAKE RECORD

An exemple of one of the inteke records of a student is given,

TYPICAL MENUS
This 4is the same as the intake record, There were no suﬁpleméntary
feedings.. . S a2 : : , % . W B
, - EXAMPLE - . .
FOOD INTAKE RECORD FOR J
Name: J Sex; M Age: 15
April 18, 1951
- Wednesday ,
Jaibo " 500 gmse
Jekara B ' 1 oup
April 19, 1951
- Thursday .
Jaibo i 600 gmss
Rice I '300,gms°
 April 20, 1951
Friday
Jaibo " 500 gmso
Rice 300 gms.
Sardines, fresh .. 60 gms.
April 21, 1951
~ Saturday
Jaibo ‘ ' 750 gmse
Breadfruit, baked . 350 gmsa

Sardines, canuned ' 100 gms.



.

April 22, 1951

Sunday
Q:eadfruit, baked 4OQ 5mé.
Sardinés, canned - 106 ghs;§
Bread %-ozss

April 23, 1951

lMonday
Jaibo 600 gﬁa.f
. Soft rice : 800 gms,
Jokara ’ > 1 oup
| April 24, 1951
Tugsdayf» _
Rice | | ‘ ?06 gnss ;
Breadfruit, baked Sob-gms.
RESULTS i : 3

The results of the dietary study of students at the Mission
School, Majuro Village, Majuro Island Marshall Islands are given in Table 1l,

The daily: quantities of:various nutrients per person and oomparison
with National Research Couneil Allowenses for twenty-four students from the
ages of 13 through 20 years of age: aro noteds - .

The subjeots are divided into different age groups, giving the
number of subjects in each group;, sex, range of each nutrient, number of
subjeots in each group, averages, NRC allowances, number belcw allowances
and percent of subjeots below allowances for calories, protein, fat,
caloium, phosphorus, iron, thiamine, riboflavin, and ascorbic acid,

l. Calories

For one male subject, 13 to 15 years of age, the daily intake
was 1098 calories, which was 34/ of the NRC allowannes of 3200 dalories,
This subject was belcw allowanoes.

For ten male subgeots, 16 to 20 years of age, the range was from
932 to 1912 calories, and the average per person was 1332 calories. The
average figure was 35% of the NRC allowances of 3800 calOries. Ten subjeots
or 100% were below allowancea. :

For ten female subjeots, 13 to 15 years of age, ‘the range was
from 930 to 1340 calorids, ‘and the average per person was 1217 calories,
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The average figure was 47% of the NRC allowances of 2600 calories, Ten
subjects or 100% were below allowances.

For three female subjects, 16 to 20 years of age, the range was
from 1172 to 1420 calories, and the average per person was 1277 ocalories.
The average figure was 53% of the NRC allowances of 2400 calories, Three
subjeots or 100% were below allowances.

Of the total group of twenty-four subjects, twenty-four subjects
or 100% were below allowances.

2s Protein

For one male subject, 13 to 15 years of age, the daily intake
was 23 gmse, which was 27% of the NRC allowances of 85 gms. This subject
was below the allowance. -

For ten male subjects, 16 to 20 years of age, the range was from
20 to 38 gms., and the average por person was 28 gms. Tho averago figure was
28% of the NRC allowances of 100 gms, Ten subjects or 100% were below
allowancess

For ten female subjects, 13 to 15 years of age, the range was from
25 to 38 gms., and the average per person was 29 gms, The average figure
wes 36% of the NRC allowances of 80 gms. Ten subjects or 100% were below
ellowances- :

For three female subjects, 16 to 20 years of age, the range was
from 29 to 33 gms., and the average per person was 31 gms., The average
figure was 41% of the NRC allowances of 75 gms. Three subjects or 100%
were below allowances. '

For the total group of twenty-four subjects, twenty-four subjects
or 100% were below allowencess

3. Fat

For one male subject, 13 to 15 years of age, the daily intake
was 7 gms., which was 8% of the NRC allowances of 89 gms, This subject
was below the allowance,

For ten male subjects, 16 to 20 years of age, the range was from
3 to 66 gms., and the average per person was 19 gms. The average figure
was 18% of the NRC allowances of 105 gmss Ten subjects or 100% were below
allowancess

For ten female subjects, 13 to 15 years of age, the range was
from 5 to 16 gms., and the average per person was 8 gms. The average figure
was 11% of the NRC allowances of 72 gms. Ten subjects or 100% were below
allowanceso g E

For three female subjects, 16 to 20 years of apge, the range was
from 6 to 16 gms., and the average per person was 10 gms. The average
figure was 15% of the NRC allowances of 67 gms. Three subjects or 100%
were below allowances,
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For the total group of twenty-four subjects, twenty-four or 100%
were below allowances. PR

4, Caleiwm  Bp e ain Bt g V& T S e

For one male subject, 13 to 15 years of age, the daily intake was
228 mgs., which was 16% of the.NRC allowanoes of 1400 ngse 'l‘his subjeot was
below the allowance. . . . 5o ’ o

For ten male subjeots, 16 to 20 years of age, the range was from
116 to 195 mgs., and the average per person was 148 mgs. The average figure
was 11% of the NRC allowances of ,1400- mgs. - Ten subjects or 100%.were below
allowancese i | s A% w0 3 ‘ T i & o .0 B gane

For ten fexnale sub;jeots, 13 to 15 years of age, the range was from
122 to 419 mgs., and the average per person was 209 mgs. The average figure
was 1.6% .of the NRC.allowances of: 1"00 mgsn . Ten-subjects or 100% were below
allowances. : wiprurdis e TR UL T PT T JRC

For three female subjects, 16 to 20 years of age, the range was !
from 136 to 170 mgs., and the average per person was 157 mgs. The average
figure was 16% of the NRC. allowances.of 1000 mgs. Three sub;yeots or 100%
were below allowancess S py A DR ey

For the total group of twenty~four subjects, twenty-four sub;;eots
or 100% were below allowances, e

5e Phospho ras.

For one male su'bJeot 13 to 15 years of aga, the dally intak:e twa,s
493 mgs., which was 37% of the NRC allowances of 1320 mgs. This subject
was ‘below the allowanoeo PR b O i O T R B o

A For ten male sub;jects, 16 to 20 years of age_, the range was - from
324 to 699 mgs., and the average per person was 453 mgs.: The average ..
figure was 34% of the NRC allowances of 1320 mge. Ten subjeots or 100% were
’below allowancesr. S A . b Jht d

For ten. female subjeots, 13 to 15 years of age, the range was -
from 402 to 612 mgse., and the average per person was 484 mgs. The average
figure was 40% of the NRC allowances of 1200 mgs. Ten subjects or 100%
were below allowanoes. ~ 0SS - 3o o g

. For three fermale sub;;eots, 16 'ho 20 years of age “the range ‘was ‘from
455 to 524 mgs., and the average per person was 484 mgs. The average figure
wasg 40% of the NRC allowances of 1200 mgso Three subjects or 100% were
below allowancess ... : v ! i SO0 @Sy SRS b

For the total group of twenty-four subjects, twenty-four or 100%
were below ailowances.
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" For one male squeef,'ls to 15 years of age, the.daily intake
was 7 mgs., which was 47% of the NRC allowances of 15 mgs. This subject
was below the allowance,

For ten male subjects, 16 to 20 years of age, the range was
from S to 12 mgs., and the average per person was 7 mgss The average
figure was 47% of .the NRC allowances of 15 mgse. Ten subjects or 100%
were below allowances,

.. For ten female subjects, 13 to .15 years of age, the range was
from 4 to 8 mgs., and the average per person was 6 mgs, = The average figure

was 40% of the NRC allowances of 15 mgse Ton subjects or 100% were below
allowences, .

For three female subjects, 16 to 20 years of age, there is no
range of nutrient value given, The average per person was 7 mgse The i
average .figure was 4% of the NRC allowances ‘of 15 mgs. Three subjects A
100% were below allowancess :

For the tatal group of twenty-four subjeots, twenty-four subjects
or 100% were below allowances.

76 Vitamln A

For one male subjeot 13 to 156 years of age, the daily intake
was 50 I, U., which was 1% of the NRC allowances of 5000 I, U, This
subject was below the allowanca,

. For ten male subjects, 16 to 20.years of ags, the range was from
10 to 66 I. U., and the average per person was 29 I, U, ‘The average
figure was 0.,5% of the NRC allowances of 6000 I, Us Ten subjeots or 100%
were below allowances,

For ten female subjects. 13 to 15 years of age, the range was
from 19 %o 51 I. U., and the average per person was 40 I, U, The average
figure was 0.8% of the NRC allowances of 5000 I. Us Ten subjeots or 100%
were below allowances.

For three female subjects, 16 to 20 years of age, the range was
from 40 to. 73 I. U., and the average per person was 54 I. U. The average
figure was 1% of the NRC allowances of 5000 I, Us Three ~subjects or 100%
were below allowances,

For'the total group of twentyafour sub;eots, ﬁwenty-four or

100% were below. allowanoeso

8., Thiamine.

For one male subject, 13 to 15 years of age, the deily intake
was 565 megs., which was 38% of the NRC allowances of 1500 mcgse This
subjeot was below the allcwances
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-~ For ten male subjects, 16 to 20 years of age, the'rangeuwas from
393 to 993-megs., and the average per person was 650 mcgs, . The average
figure was 387 of the NRC allowances of 1700 mogs. Ten subjects or .100% .
were below allowanoces,

For ten female subaects, 13 to 15 years of age, the tange was from
336 to 820 mogs., and the average per person was 633 mcgsy -The average
figure was 49% of the NRC allowances of 1300 megs. Ten subjects or 100%
wore below allowances,

For three female subjects, 16 to 20 years of age, the range was
from 652 to 1064 megs., and the average per person was 840 mcgs. The average
figure was 70% of the NRC allowances of 1200 mocgs. Three subjects or 100%
were below allowances.

- For the total group of twenty-four subjects, twenty-four subjects
or 100% were below allowancese

95 : Ribof1av1n

. For one male subject, 13 to 15 years of age, the daily intake
was 449 megs., which was 22% of the NRC allowances of 2000 mcgs. Th;s
subject was below the allowancs,

- For ‘ten male subjects, 16 to 20 years of age, the range was from
263 to 584 1 mS5Se,-2nd the average per person was 452 megs. The average
figure was 17% of the NRC allowances of 2500 megse. Ten subjects or 100%
were below allowances. '

For ten female subjeots, 13 to 15 years of age, the range was from
233 to 557 wogs., and the average per person was 460 mcgs. The average
figure was 22% of the NRC allowances of 2000 mecgs., Ten subjects or 100%
were bslow allowances,

For three female subjects, 16.to'20 years of age, the range was
from 465 to 586 megs., and the average per person was 530 mogs. The -average
figure was 24% of the NRC allowances of 1800 megse Three subjects or 100%
were below allowances.

For the total group of twenty-four subjects, twenty-four or 100%
were below allowancese

10; Niacin.

. For one‘male subject, 13 to 15 years of age, the. daily ihtake
was 11 mgs., which was 73% of the NRC allcwances of 15 mgso This subject
was below the allowanoea , .

For ten male subgeots, 16 to 20 years of age, ‘the range was-from
8 to 13 mgs., and the average per person was 10 mgse The average figure
wes 59% of the NRC allowances of L7 mgs. Ten subjects or 100% were below
allowances,
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For ten female subjects, 13 to 15 years of age, the range was from
9 to 12 mgs.,-and the averags per person was 1l mgse The average figure
was 85%.0f the NRC ellowances of 13 mgse Ten subjects or 1007% were below -
allowancese

For three female subjects, 16 to 20 years of age, the range was
from 10 to 11 mgs., and the average per- person was 10 mgs. The average
figure was 83% of the NRC allowances of 12 mgs. Three subjeots or.100%
were below allowancess

For the total group of twenty-four subjects, twenty-four subjects
or 100% were below allowances. '

11, Ascorbio Acid

For one male subject, 13 to 15 years of age, the daily intake
was 29 mgs., which was 32% of the NRC allowances of 90 mgs., This subjeot
was below the allowance,

For ten male subjects, 16 to 20 years of age, the range was from
3 to 21 mgs., and the average per person was'12 mgs. The average figure was
12% of the NRC allowances of 100 mgs. Ten subjects or 100% were below
ellowances. :

For ten female subjects, 13 to 15 years of age, the range was from
4 to 20 mgs., and the average per person was 15 mgse The average figure
was 19% of the NRC ellowances of 80 mgs. Ten subjects or 100% were below
allowances,

For three female subjects, 16 to 20 years of age, the range was
from 7 to 20 mgs., and the average per person was 12 mgs. The average
figure was 15% of the NRC allowances of 80 mgse. Three subjeots or 100%
were below allowancese

For the total group of twenty~four subjeots, twanty—four subjeots
or 100% were below allowances. :

SUMMARY

Weekly dietary records of twenty-four students of the Mission
School, Majuro Village, Majuro Island, from the age of 13 through 20 years
of age, were studied for daily quantities of calories, protein, fat, calecium,
phosphorus, iron, Vitamin A, thiamine, riboflavin, niacin, and ascorbic acid.
These figures were then compared with National Research Council Allowances.

Taking the totel group of twenty-four students, the following
results were obtained when daily intakes were compared with National
Research Council Allowances:

1, Calories: Twenty-four subjects or 100% were below allowancese

2. Protein: Twenty~four subjects or 100% were below allowancess
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3. Fat: Twenty-four subjects or 100% were below allowances.

4, Caleiwm: Twenty-four subjects or 100% were below allowances.

5. Phosphorus: Twenty~four subjects or 100% were below allowancese

6. Iron: Twenty-four subjeots or 100% were below allowances,

7. Vitamin A: Twenty-four subjects or 100% were below allowancess

8. Thib.minéz Twenty-four subjects or 100% were below allowances.

9. Riboflavin: Twenty-four subjeots or 100% were below allowances.
10. Niecin: Twenty-four subjects or 100% were belcv:_e.llowanceso

11, Ascorbic acid: Twenty-four subjects or 100% were below allowances.
All twenty-four subjeets or 100% did not meet NRC allowances for any

of - the nutrients studied, namely, calories, protein, fat, calcium, phosphorus,
iron, Vitamin A, thi amine riboflavin, niacin, and ascorbic acid,
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DIETARY STUDY -OF -STUDENTS OF :THE MARSHALL ISLAND INTERMEDIATE

. SCHOOL AND.THE TEACHER TRAINING SCHOOL

PURPOSE

1, To determine the nutritional adequacy of the diet for calories
and nutrients; 2. To compare total calories and nutrients of this school
“which was supervised by the United States Navy with others supervised by
Marshallese; zrin this school, the dietary patterns hed changed from the use
of native foods to the use of imported foods; / 3. To complete the survey
on Majuro village since most of the children of ages 13 to 15 were at school.

_SUBJECTS .

The subjects were students of the Intermediate school who were
on soholarships from twenty-four islands and atolls of the Marshall Islands,
The teacher trainees were also included, The study included 87 studentse.
There were 72 male students; of these, 11 students were from 13 to 15 years
of age, 48 students were 16 to 20 years of age, and 13 students.over 20
years of ages There were 15 female students; of these, 6 students were
13 to 15 years of age, 8 students were 16-20 years of age; and 1 over 20
years of age.

SCHOOLS

The school was located at Uliga, which was the naval base, The
Intermediate school was composed of the 7th and 8th grades; while the
teacher trainees were on rotation, spending one year as teachers in the
field and one year as trainee in the Teacher Training school. The school
was financed by funds which were included in the Navy budget for the
Marshall Islands. The food allowance for each student was about ten
dollars per month, An increase to about thirteen dollars per person had
been anticipated. Food supplies were secured through the Nawval Supply
O0ffice. Canned fruits and vegetables, evaporated milk, sugar, rice and
shortening were available. Fresh fruits and vegetables could be ordered
but since they were sent on logistic flights once a week, it was difficult
to supply the whole school with these items. The students were given three
dollars per month for their toilet artioles and for other personal items.
This allowance did not give them enough money to indulge in between meal
feedings, so they were dependent on three meals a day at school for their
nutritional requirements. The students lived in dormitories at the school.

ACTIVITIES OF STUDENTS

The daily schedule for the students was as follows:

6:30 a. m, Reveille
6:30-7:30 ac m, Clean dormitory and yard
7:30~8:00 a. m, Breakfast

8:45-11455 a, m. Academic classes
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12 noon-1:30 pe me Lunch period
1:30-3:30 p, me Work period
Male students (tegoher trainees and Intermediate school students)
l. Cleaning
2, Building
3, Painting
4. Repairing fish nets
5. Copra production

6. Working with cement to repair buildings, walks and other
places in need of repair

7« New construction of buildings and other necessary places
8+ Fishing for school

Women students
1, Classes in sewing and handicrafts -
4:45-5:45 po Mo Supper period

7:00-9100 p. me Study period (when electricity
is available)

Once a month three boys or six girls rotate on kitohen duty. A
day was spent cooking and cleaning the kitchen,

The kitchen and dining rooms were in & separate building on the
school grounds. Kerosene lamps were used for lights A wood stove was used
for cooking and an oven for baking, These rooms were dark with cement
flooring. Dishes were washed with cold water; soap was used when available,
There were no facilities for sterilization., Food was prepared in the kitchen
or outdoors. A well outside of the kitchen supplied water for washing rice
and for dishwashing, rainwater from a cistern was used for drinking.

Adequate storage space for perishables, such as fresh fish, was lacking,
Therefore, whenever, fish was caught in large numbers, they had to be eaten
et once,

METHOD USED FOR STUDY

Food records were kept for three consecutive days on mimeographed
sheets. They were for breakfast, lunch, supper and between meal feedinge
Food was weighed at eaoch meal on Chatillon grem scales and uneaten food was
reweighed, Between meal feedings were recorded and quantities estimated.
For composite food products, the weights of the ingredients in the recipe,
and the weight of the resulting food after cooking, were determined in order
to calculate from tables of food composition, the nutritive value of each
food combination, i 2
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Other data collected were name, age, sex, marital status,
address, district, weighﬁ, heigpﬁ, medical record, and dental record.
RESULTS | o
FdOD iNfAKE RECORbS
An sxsmple of one of the student’s intake record is given,
Example
Neme: BE Age: 14 Sex: U Haritﬁl status: S
Address: Mejuro Intermediate School
District: Rongelap
Weights 92 pounds J Height: 58 inoches
Medical record:
Fhysical complaints: none
Defects noted on general inspection
Chronic tonsilltis
Ecthyma buttocks

Chest X=ray : .3
Negative

Tuberoulin skin
T Negative
C Negative
H Negative

Kehn v v
Negative

" Stools
‘Negative

Summary or defect -
Dentel - none - .- .
Emergency treatment given = dental none -
Treatment required - none

4

February 2, 1951
-"j-' ‘Broakfast ' ’
Paﬁcake ' ~ f~ _ :«;*/ - 230 gms.
| . o oty
Sugar cane syrup ‘?.' :29 gmse

2

Rice, boiled : TrTL RO0Y ginse
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Water
Lunch

Rice, bolled
Kuban fish, boiled
Water

Supper
Rice, boiled
Salmon, canned
Vatexr

Between meals

Drinking coconut, ni (fluid)
mere (meat)

‘Waiﬁi (mature coconut meat)
Pebiary 8, 1961
‘Breskfast
Rice, boiled

Salmon, canned

Water
Lunch
Doughnut
Rice, boiled
Vater
Supper

Rice, boiled
Salmén, canned
Water
Between meals

Drinking cooconut, ni (fluid)
more (meat)

Waini (mature coconut meat)

300

290

250

280.

120

300

340
120

135

185
'65

400

160

125

420
100

500

300
160

125

ghise

gmees

gnse
gmsa

gnsoe

gise
Znsa

gnsa

gmse
gnse

gZmso

gmSe

gnse

gmso
gnss

gnse
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February 6, 1951

Breakfast
Panoake - 140 gus.
* Sugar cane syrup = : 20 gmse
Lunch
Rice, boiled 180 gms.
‘Salmon, canned ' 120 gms,
“Water ' ' 500 gmse
Supper
Rice, boiled "~ ' % 260 gmse
*- Salmon, can_xied'-" TN 2740 gase
.Waf-be.r | 500 gmse

Between meals
L’ A (TRt TA

Waini (mature _ooconut meat) 135 gmse
TYPICAL MENUS

*.ey
. «

Thess wenus show the type of meals 'w]'_nich were served in the school,
January 30, 1951 |
Brg)a};ifas’c
~Boiled rice Canned red sockeye salmon
Black tea with sugar

Lunoh

Doughnut : Water
Supper

Boiled rice ~ Canned red sockeye salmon
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February 2, 1951
Breakfast
Boiled rice ?ahcakezﬁith syrup
SLEAE bk WK B
" Lunoh -
Boiled rice Boiled fresh Kuban fish
Black tea with sugar
February 5, 1951.
Breakfast
Boiied rice - Canned red sookeye salmon
Black tea with sugar |
Lunch
Doughnut _ Cenned sardines in cottonseed oil
Canned evaporated milk with watef
Supper
Boiled'rice ' Cenned red sockeye sélmon
. Canned milk with water
INGREDIENTS USED IN SOME OF THE FOODS ON THE MENUS
Beverages ¢ :
For each 300 grams of tea, 17,43 grams of sugar were added.

For each 300 grams of evaporated milk with water, there were 12,64
grams of evaporated mllk,

Doughnuts
Yield: 165 doughnuts
Ingredients ‘
Flour 33 pounds
Eggs, powdered 2 pounds
(whole)
Yeast 3.1 0za
Sugar 2 pounds
Method

Ingredients were mixed together by hand end fried in deep
fat until brown. They were eaten cold.
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Bread 00 vl

Yield: 18 loaves b

Ingredients
Flour.., .. .-  38-pounds 5
Sugar '3 pounds
Yeast /4 pound .,
Dried milk 1 pound

Methed

Regular bread making procedures were followed, Cook was
. strained in Navy bakery., Baked in wood fire oven.

Ingredients used in ocooking T
Flour--wheat, hard, enriched bleaohed
Sugar--fine grannlated white .
Yeast--aotive dry yeast
Dried milk--dried whole milk, .26% butter fat
Dried eggs--spray dried whole eggs
Sardines--packed in cottonseed and/br soy bean oil
Rice--converted, 100 pound sacks, Houston Texas brand
Salmon--Red Soekeye Salmon, camned. .. -

AR T R

RESULTS

Teble 12 gii%énfﬁegégéuifs of the dieta;y“s%uai of students of
the Marshall Island Inteqpsdxaxe Sonhool and the Teacher Training School,
Uliga, Marshall Islandse.

The daily quantities of vafious.hutrients per person end comparison
with National Research Couneil .Allowances for eighty-seven male and female
students from the ages of thirteen to over 20 years of age were noted,

The subjects are divided iﬁﬁo differént age groups, giving the
number of subjects in each group, sex, range of -each nutrient, number of
subjects in each group, average, NRC allowances, number below allowanoes,
and percent of subjeots below allowances for calories, protein, fat,.calcium,
phosphorus, ,iron, thiamine, riboflavin, gpd‘gsoogbiq.aoidw

“ sy 0 s ws' e . o Ve -

1é Calories

For eleven male subjects, 13 to 15 years.of age, the range wes
from 2608 to 4571 calories, and the average per person was 3858 calories.
The average figure was 120% of the NRC allowances of 3200 calories, Three

subjects or 27% were below allowances and eight or 73% were above these
allowancese.

For six female subjects, 13 to 15 years of age, the range was from
1841 to 3733 calories, and the average per person was 328l calories. The
average. figure was 125% of the NRC allowances of 2600 calories. Ome subject
or 17% was below allowance and five subjects or 83% were above these
allowances.
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For forty-eight male subjects,'l6 to 20 years of age, the range

was from 1851 to 5655 calories, and the average per person was 3253 calories.
The average figure was 86% of the NRC allowances of 3800 calories, Thirty-
nine or 81% were below allowances and nine or 19% were above allowances,

For eight female subjects, 16 to 20 years of age, the range was
from 2279 to L161l calories, and the average per person was 3011l calories.
The average figure was 125% of the NRC allowances of 2400 calories. Two
subjects or 25% were below allowances and six subjects or 75% were above
allowances,

For thirteen male subjects, 20 years and over, the range was
from 2290 to 3733 calories, and the average per person was 2972 calories,
The average figure was 99% of the NRC allowances of 3000 calories. .Six
subjects or 46% were below allowances, and seven subjects or 54% were
above allowances,

For one female subject, 20 years and over, 2236 calories were
consumed, This figure was 111% of the NRC allowances of 2000 calories.
-This subject was above allowanceso

For the total group of elghty-seven subjects, flfty-one subjects
or 59% were below allowances, thirty-six subjects or 41% were above
allowances.

20 Protein

S For eleven male subjects, 13 to 15 years of age, the range was
from 85 to 142 grams, and the average per person was 115 grams. The
average was 135% of the NRC allowances of 85 grams° Eleven subjects or

100% were above allowances,

For six female subjects, 13 to 15 years of age, the range was
from 65 to 137 grams, and the average per person was 104 grams, The
average was 130% of the NRC allowances of 80 grams., One subject or 17%
was below allowances and five subjects or 83% were above these allowances.,

For forty~eight male subjects, 16 to 20 years of age, the range
was from 73 to 178 grams, and the average per person was 116 grams. The
average was 116% of the NRC allowances of 100 grams, Fourteen subjects
or 29% were below allowances and thirty-four or 71% were above the
allowances.

For eight female subjects, 16 to 20 years of age, the range was
from 48 to 153 grams, and the average per person was 98 grams, Two
subjects or 25% were below allowznces and 6 subjects or 75% were above
these allowances.

For thirteen male subjects, 20 years and over, the range was
from 96 to 168 grams, and the average per person was 118 grams. The
average was 168% of the NRC allowances of 70 grams., No one was below
allowances and thirteen or 100% were above the allowances,
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For one female subject, 20 years and over, the daily intake
was 83 grams, This was 138% of the NRC allowances of 60 grams., This
subject was above the allowance,

For the total group of eighty~seven subjects, seventeen subjecté i 4
or 20% were below allowances and seventy subjects or 80% were above '
allowances,

3, Fat,

For eleven male subjects, 13 to 15 years of age, the range was
from 31 to 141 grams, and the average per person was 85 grams, The
average was 95% of the NRC allowances of 89 grams., Six subjects or 55%
were below allowances and five subjects or 45% were above the allowance.

For six female subjects, 13 to 15 years of age, the range was
from 29 to 118 grams, and the average per person was 8l grams, The
average was 112% of the NRC allowances of 72 grams, Two subjects or 33%
were below allowances and four subjects or 67% were above allowances.

For forty-eight male subjects, 16 to 20 years of age, the range
was from 21 to 200 grams, and the average per person was 70 grams, : The
average was 67% of the NRC allowances of 105 grams, Forty-two subjects or
88% were below allowances and six subjects or 12% were above allowances..

For eight female subjects, 16 to 20 years of age, the range was
from 27 to 148 grams, and the average per person was 70 grams. The
average was 104% of the NRC allowances of 67 grams, Five subjects or 63%
were below allowances and three subjects or 37% were above these allowances.

For thirteen male subjects, 20 years and over, the range was from
29 to 87 grams, and the average per person was 61 grams, The average was
73% of the NRC allowances of 83 grams, Eleven subjects or 85% were below
allowances and two or 15% were above the allowances,

For one female subject, 20 years and over, the total grams of
fat was 42 grams, This was 75% of the NRC allowances of 56 grams, This
subject was below allowances,

For the total group of eighty-seven subjects, sixty~seven subjects:
or 77% were below allowances and twenty subjects or 23% were above allowances.

1

4., Calcium

For eleven male subjects, 13 to 15 years of age, the range was ,
from 492 to 1052 mgs., and the average per person was 784 mgs. The average
was 56% of the NRC allowances of 1400, Eleven subjects or 100% were below
allowances, ' '

For six female subjects, 13 to 15 years of age, the range was from
405 to 1163 mgs., and the average per person was 725 mgs. The average was
56% of the NRC allowances of 1300 mgs, Six subjects or 100% were below
allowances,
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Mowe: For forty-eight male subjects, 16 to 20 years of age, the range
- was from 436 to 1911 mgs., and the-average per person was 825 mgs. The
average was 59% of the NRC allowances of 1400 mgs, Forty-six sub jects
or 96% were below allowances and two or 4% were above allowances.

For eight female subjects, 16 to 20 years of age, the range
was from 216 to 1432 mgs., and the average per person was 675 mgs, The
-average was 67% of the NRC allowances:of 1000 mgs. «Seven ‘subjects or 88%
were below allowances and one ‘subject ‘or 12% was:-above the allowanéqa

For thirteen male subjects, 20 years and over, the range was
from 607 to 1712.mgs., and the avérage per person was 926 mgs, The average
~was 93% of the NRC allowances-of 1000 mgs. Nine subjects or 69% were be-
low. allowances: and four subjects or 31% were above allowances, :

For ohe-female subject, 20 years and over, the total intake of
calcium was 631 mgs:: This was .63% of the NRC allowances of 1000 mgs.
. This subject: was below allowancesq -~ @ ‘¢ ,. . - ‘

-+ . For the total group of ‘eighty~-seven subjécts, eighty subjects
or 92% were below allowances and seven subjects or 8% were above allowances.
5;" vPhosphorus‘ L. - :

For ele?en male subjects, 13 to 15 years of age, the range was

. from 1079 vo 2089-mgs;; and:-the average. pér ‘person was 1487 mgs. The
"+ average was 112% of:the NRC allowances of 1320 mgs, Four subjects or

36% were below allowances ‘and: seven: subjects or 64% were above allowances.
For six female subjects, 13 to 15 years of age, the range was
from 751 to-1637 mgss; ‘and:the average. per. person was 1362 mgs. The
- average was 113% of the:NRC allowances of 11200 migs. One subject or 17%
was below the allowance and five subjects or 83% were above allowances,

: , For forty-eight male subjects, 16 £0°20 years of age, the range
was from 996 to 2159 mgs., and-the-average per pérson was 1515 mgs, ‘The
average was 115% of the NRC allowances of 1320 mgs. Twelve subjects or

25% were below allowances and thirty-six subjects or 75% were above allowances,

For eight female subjects, 16 to 20 years of age, the range was
from 597 to 2064 mgs., and the average per persoan was 1230 mgs, The average
was 102% of the NRC'allowances of 1200 mgs." Four subjects or 50% were
-below allowances and four subjects or 50% were above allowances, =

. For thirteeri-male subjéects, 20 years'and over, the range was from
1018 to 2135 mgs., and the average per person was 14,80 mgs. The average
.~ was 111% of the NRC'allowarices of 1320 ‘mgs, ! Three subjects or 23% were

below allowances and ten subjects or 77% Were above allowances,

For one female subject, 20 years and over, the total mgs. of
phosphorus was 1118 mgs. This was 85% of the NRC allowances of 1320 mgs,
‘This subject was ‘below the ‘allowange, i~ =~ ~+ - " - ~

Avd s
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For the total group of eighty-seven subjects, twenty-five subjects or 29%
were below allowances and- sixty-two subjects or 71% were above allowances,

6., Iron

o For eleven male subjects, 13 to 15 years of age, the range was °
from 7. to 26 mgs., and the average per person was 16 mgs, The average was
107% of the NRC allowances of 15 mgs, Five subjects or 45% were below
allowances and six subjects or 55% were above allowances.

. For 31x female subjects, 13 to 15 years of age, the range was
from 5 to 21 mgs. and the average per person was 13 mgs, The average was
87% of the NRC allowances of 15 mgs, Four subjects or 67% were below '
allowances and two subjects or 33% were above allowances.

For forty-eight male subjects, 15 to 20 years of age, the range -
was from 5 to 28 mgs,, and the average per person was-13 mgs. - The average
was 87% of the NRC allowances of 15 mgs, Twenty-nine subjects or 60% were
belowtallowances and nineteen subjects or LO% were-above allowances.,

For eight female subjects, 16 to 20 years of age, the range was
from 6 to 17 mgs., and the average per person was 11 mgs, The average was
73% of the NRC allowances of 15 mgs. Six subjects or 75% were below
allowances and two subJects or 25% were above allowances.

) For thlrteen male subjects, 20. years and over, the range was from:
7 to 18 mgs,, and the average per person was 1ll.mgs, The average was 92% -
of the NRC allowances of 12 mgs., -Seven subjects.or 54% were below allowances
and six subjects or 46% were above allowances,

For one female subject, 20 years and over, the iron content was
7 mgs. This was..58% of the NRC, ;allowances of 12 mgso This subject was
below the. allowance, -

For the total group of eighty-seven students, fifty-two- subjects
or 60% were below allowances and thirty-five subjects or 40% were above
allowances, : »

7. Vitamin A

For eleven male subjects, 13 to 15 years.of age, the range
was from 320 to 5844 I, U, and the average per person was 1666 I. U. The’
average was 33% of the NRC allowances of 5000 I, U, Ten subjects or 91%
were below allowances and one subject or 9% was above the allowance.

For six female subjects, 13 to 15 years of age, the range was from
286 to 609 I, U, and the average per person was 479 I. U, .The average was
10% of the NRC allowances of 5000 I, U, Bix subgects or 100% were below
allowances. _ T .

For forty-eight male subjects,.lo to 20 years of age, the rahge
was from 233 to 7085 I, U. and the average per person was 1805 I, U, The
average was 30% of the NRC allowances of 6000 I, U, Forty-five subjects
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or 94% were below allowances and three subjects or 6% were above allowances,

For eight female subjects, 16 to 20 years, the range was from
306 to 10,187 I. U. and the average per person was 2431 I, U, The average
was 49% of the NRC allowsnces of 5000 I, U, Seven subjects or 88% were
below allowances and one subject or 12% was above the allowance,

For thirteen male subjects, 20 years and over, the range was
from 482 to 5530 I. U, and the average per person was 2062 I. U, The
average was 41% of the NRC allowances of 5000 I. U, Eleven subjects or
85% were below allowances and two subjects or 15% were above allowances.

For one female subject, 20 years and over, the vitamin A content
was 1171 I, U, This was 23% of the NRC allowances of 5C00 I, U, This
subject was below the allowance,

For the total group of eighty-seven students, eighty subjects or
92% were below allowances and seven subjects or ‘8% were above allowances.

8., Thiamine

For eleven male subjects, 13 to 15 years of age, the range was
from 934 to 3049 mcgs.,and the average per person was 1686 mcgs. The
average was 112% of the NRC allowances of 1500 mcgs. Five subjects or 45%
were below allowances and six subjects or 55% were above allowances.

For six female subjects, 13 to 15 years of age, the range was
from 767 to 1822 mcgs. and the average per person was 1450 mcgs. The average
was 111% of the NRC allowances of 1300 mcgs. OCne subject or 17% was below
the allowance and five subjects or 8&37% were above allowances,

For forty-eight male suvizjects, 16 to 20 years of age, the range
was from 572 to 3188 mecgs., and the average per person was 1410 mcrs., The
average was 83% of the NRC allowances of 1700 mcgs. Thirty-nine subjects
or 81% were below allowances and nine subjects or 19% were above allowances.

For eight female subjects, 16 to 20 years, the range was from
831 to 1600 mcgs., and the average per person was 1162 mcgs. The average
was 97% of the NRC allowances of 1200 mcgs. Five subjects or 63% were be-
low allowances and three subjects or 37% were'above allowances.

For thirteen male subjects, 20 years and over, the range was
from 993 to 2112 mcgs., and the average per person was 1361 mcgs., The
average was 91% of the NRC allowances of 1500 mcgs. Nine subjects or 69%
were below allowances and four subjects or 31% were above allowances,

For one female subject, 20 yecars and over, the thiamine content
was 826 megs., This was 83% of the NRC allowances of 1000 mcgs. This
subject was below the allowance,

' For the total group of eighty-seven students, sixty subjects or
69% were below allowances and twenty-seven subjects or 31% were above
allowances.



9. Riboflavin

For eleven male subjects, 13 to 15 years of age, the range was
from 605 to 2396 megs., and. the average per person was 1109 mcgs. - The
average -was 55% of the NRC allowances of 2000 mcgs. Ten subjects or 91%
were below allowances and one subject or 9% was above the allowance. '

For six female subJects, 13 to 15 years of age, the range was from
496 to 1255 megs., and the average per person was 966 megs. The ‘average
was 48% of the NRC allowances of 2000 megs.. Six subaects or- 100% were
below allowances., .

For forty~eight male subJects, 16 to 20 years of age, the range
was from 511 to 2107 mcgs., and the average per person: was 1147, The
average was 46% of the NRC allowances of 2500 mcgs. Forty-eight subjects -~
or 100% were below allowances, o il

For eight female ‘subjects, 16 to 20 years, the range was from 464
to 1495 megs., and ‘the averagé per person was 912 mcgs. The average was
51% of the NRC allowances of 1800 mcgs., FEight subjects or 100% were below
allowances.

For thirteen male subjects, 20 years and over, the range was from
840 to 1936 megs., and the average per person was 1179 mcgs: The average
was 65% of the NRC allowances of 1800 mcgs, Twelve subjects or 927 were
below: allowances and one sub*ect or 8% was above the allowance,

For one female subject 20 years and over, the riboflavin content
was 814 mecgs. This was 54% of the NRC allowances of 1500 mcgs. This
“subaect was below the allowance.,

For the total group of - elghty-seven students, eighty-five subjects
or 98% were below allowances and two subjects or 2% were above allowances,

10.~,fNiacln

For eleven male subjects, 13 to 15 years of age, the range was
from 11 to 41 mgs., and the average per person was 27 mgs, - The average was
180% of the NRC allowances of 15 mgs. One subject or 9% was below the
allowance and ten subjects or 91% were ~above allowances.

For six female subjects, 13 to 15 years of age, the range was
from 15 to 31 mgs., and the average per person was 26 mgs. The average
was 200% of the NRC allowances of 13 mgs, Six subJects or 100% were above
allowances :

For forty-eight male subjects, 16 to 20 years of age, the range
was from 13 to 37 mgs., and -the aveérage per person was 26 mgs. The average
was 153% of the NRC allowances of 17 mgs.- One subject or 2% was below
allowances and forty-seven subjects or 98% were above allowances, ‘

For eight female subjects, 16 to 20 years, the range was from
17 to 35 mgs., the average per person was 20 mgs. The average was 166%
of the NRC allowances of 12 mgs. Eight subjects or 100% were above allowances.
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For thirteen male subjects, 20 years and over, the range was from
17 to 31 mgs., and the average per person was 2 mgs. The average was 160%
of the NRC allowances of 15 mgs. One subject or 8% was below the allowance
and twelve subjects or 92% were above allowances.,

. For one female subject, 20 years and over, the niacin content was
15 mgs. This was 150% of the NRC allowances of 10 mgs, This subject was .
above the allowance. : ' .

For the total group.of eighty-seven students, three subjects or
4% were below allowances and eighty-four subjects or 96% were above allowances.

11, Ascorbic Acid

For eleven male subjects, 13 to 15 years of age, the range was
from O to 120 mgs., and the average per person was 27 mgs. The average was
30% of the NRC allowances of 90 mgs. Ten subjects or 91% were below
allowances and one subject or 9% was below the allowance,

For six female subjects, 13 to 15 years of age, the range was '’
from O to 29 mgs., and the average per person was 14 mgs. The average was
17% of the NRC allowances of 80 mgs., Six subjects or 10C% were below
allowances, .

‘For forty-eight male subjects, 16 to 20 years of age, the range
was from O to 129 mgs., and the average per person was 23 mgs. The average
was 23% of the NRC allowances of 23 mgs. Fortywthree subjects or 90% were
below allowances and five subjects or 10% were above allowances.

For eight female subjects, 16 to 20 years, the range was from O
to 224 mgs,, and the average per person was 40 mgs, The average was 50%
of the NRC allowances of 80 mgs. Seven subjects or 88% were below allowances
and one subject or 12% was above the.allowance,

For thirteen male subjects, 20 years and over, the range was
from O to L4 mgs., and the average per person was 8 mgs. The average was
11% of the NRC allowances of .75 mgs. Thirteen subjects or 100% were below
allowances, '

For one female'subjéct 20 years and over, the total niacin con-
tent was 9 mgs. This was 13% of the NRC allowances of 70 mgs, This
subject was below the allowance., R Buehie —p :

For the total group of'eighty~sevéh“studéhts, eighty subjecté'or
92% were below allowances and seven subjects or 8% were above allowances.

g os =
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SUMMARY

Three day dietary records of eighty-seven students at the
Marshall Island Intermediate School and Teacher Training School at
Uliga, Marshall Islands, from,the ages of 13 to 20 years and over, were
studied for daily quantities of calorles, proteln, fat, calcium, phosphorus,
iron vitamin A, thiamine, riboflavin, niacin and ascorblc acid., These
figures were then compared with National Research Council Allowances.

Taking the total group of. elghby—seven students, the follow1ng
results were obtained wlen daily intakes were compared with NRC allowances.

1. Calories: Fifty-one subjects or 59% were below allowances,
thirty-six subjects or 41% were above allowances.

20 Protein: Seventeen subjects or 20% were below allowances,
seventy sub*ects or 80% were above allowances,

3. Fat: Sixty—seven subjects or 77% weréuﬁéloﬁ allowances,
twenty subjects or 23% were above allowances,

Ls Calcium: Eighty subjects or 92% were below allowances,
seven subjects or 8% were above allowances.

5. Phosphorus; Twenty-five subjects or 29% were below allowances,
sixty-two subjects or 71% were above allowances. :

6, Iron: Flfty~two subjects or 60% were below allowances,
thirty-five subjects or 407% were above allowances.

7. Vitamin A: Elghty'subjects or 92% were below allowances,
seven subjects or 8% were above. allowances. i

8. Thiamine: Sixty subjects or 69% were below allowances,
twenty—seven subjects or 31% were above allowances.

9, 'Riboflavin: Eighty-five subjects or 9&% were below
allowances, two subjects or 2% were above allowances.

10, Niacin: Three subjects or 4% were below allowances, eighty-
four subjects or 96% were above allowances.

11. Ascorbic acid: Eighty subjects or 92% were below allowances,'
seven subjects or 8% were above allowances, .

Ninety-six percent of the subjects met the NRC allowances for
niacin; 80% of the subjects met the NRC allowances for protein; and 71%
of the subjects met the NRC allowances for phosphorus,

Ninety-eight percent of the subjects were below allowances for
riboflavin, Ninety~two percent of the subjects were below allowances for
calcium, vitamin A, and ascorbic acid. Seventy-seven percent of the subjects
failed to meet NRC allowances for fat; 69% of the subjects failed to meet
NRC allowances for thiamine; 60% of the subjects failed to meet NRC allowances
for iron; and 59% of the subjects failed to meet NRC allowances for calories,
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SUMMARY OF DAILY QUANTITIES OF VARIOUS NUTRIENTS PER PeRSON-IN THE THREE
MARSHALLISE SCHCOLS AND COMPARISON WITH NATIONAL RFSEARCH COUNCIL ALLCWANCES,

PURPOSE

To compare the daily quantities of various nutrients per person
end comparison with Notional Research Council Allowances between three
Marshallese Schools. The Marshell Island Intermediate School and Teacher
Training School (an example of a school for Marshallese students administered
and financed ty the U, S. Navy); the other two, the Marshall Christian
Training School and the Mission School, were examples of schools for
Marshallese students administered and financed by Marshallese, -

PROCEDURE AND METHODS US:ZD

Given under section for each individual school.

RESULTS

Table 13 summarizes the daily guantities of various nutrients
per person and compares them with National Kesearch Council Allowances
for female subjects from three schcocols in the Marshall Islands: The
Marshall Island Intermediate School and the Teacher Training School ab
Uliga, the Marshall Christian Training School at Ronrod, and the Mission
School at Majuro Village, Majuro Island,

There were 163 male and female subjects, of which 80 were female
students, '

There were four subjects, ages 10 to 12 years from the Marshall
Christian Training School,

Thirty subjects, ages 13 to 15 years; of these, fourteen were
from the Marshall Christian Training School, ten subjects from the Mission
School, and six subjects from the Marshall Island Intermediate School.

; _ There were 45 subjects ages 16 to 20 years: 34 subjects from
‘the Marshall. Christian Training School; threée subjects from-the Mission
School; and eight subjects from the Marshall Island Intermediste School,
There was one subject over 20 years of age from the Marshall Islard Inter-
mediate School. .

The average intakes, NRC allowances, percent of allcwances,
percent of subjects below allowances, for calories, protein, fat, calcium,

phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are
given, _

I, FEMALES

as 10 to 12 years of age

1., For four female subjects, 10 to 12 years of age from the
Marshall Christian Training School, the daily quantities of various nutrients
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per person and comparison with NRC allowances are.summarized here:

1, Calories: average intake was 2300 caloriés, which was
92% of the NRC allowances of 2500 calories., 75% of the subjects were
below allowances, i

2. Protein: average intake was 66 gms., which was 943 of .
the NRC allowances of 70 gms, 75% of the subjects were below allowances,

3. Fat: average intake was 42 gms,, which was 61% of the’
NRC allowances of 69 gms. 100% of the subjects were below allowances.

L. Calcium: average intake was 440 gms., which was 37%
of the NRC allowances of 1200 mgs. 100% of the subjects were below
allowances, : '

5 Phosphorus: average intake was 1132 mgs., which was
94% of the NRC allowances of 1200 mgs, 75% of the subjects were below
allowances, '

6. Iron: average intake was 9 mgs., which was 75% of the .
NRC allowances of 12 mgs, 100% of the subjects were below allowances.

7. Vitamin A: average intake was 1796 I. U., which was 40%
of the NRC allowances of 4500 I, U, 100% of the subjects were below
allowances.

8., Thiamine: average intake was 1056 mcgs., which was 88%
of the NRC allowances of 1200 mecgs. 75% of the subjects were below allowances.

9. Riboflavin: average intake was 672 megs., which was 37%
of the NRC allowances of 1800 megs. 100% of the subjects were below
allowances, '

10, Niacin: average intake was 13 mgs., which was 108% of the
NRC allowances of 12 mgs., 25% of the subjects were below allowances.

11, Ascorbic acid: average intake was 16 mgs,, which was
21% of the NRC allowances of 75 mgs., 100% of the subjects were below
allowances,

100% of the subjects were below allowances for fat, calcium,
iron, vitamin A, riboflavin, and ascorbic acid; 75% of the subjects were
below allowances for calories, protein, phosphorus, and thiamine, 25% of
the subjects were below allowances for niacin and 75% were above allowances.

b. 13 to 15'xeafs of age

1, For fourteen female subjects, 13 to 15'years of age from
the Marshall Christian Training School, .the daily quantities of various
nutrients per person and comparison with NRC allowances are summarized here:

1, Calories: . average intake was 2070 calories which was 80%
of the NRC allowances of 2600 calories, 100% of the subjects were below
allowances,
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2. Protein: average intake was 58 gms., which was 72% of
the NRC allowances of &80 gms. 100% of the subjects were below allowances,

3. Fat: average intake was 39 gms., which was 54% of the
NRC.allowgnces of 72 gms., 100% of the subjects were below allowances.

L, Calcium: average intake was 496 mgs., which was 38% of
the NRC allowances of 1300 mgs, 100% of the subjects were below allowances,

5. Phosphorus: average intake was 1054 mgs., which was
# of the NRC allowances of 1200 mgs. 93% of the subjects were below
allowances, - :

6, Ircn: average intake was 9 mgs., which was 60% of the
NRC allowances of 15 mgs , 93% of the subjects were below allowances.

7. Vitamin A: average intake was 2845 I, U.; which was 57%
of the NRC allowances of 5000 I. U, 93% of the'subjects were below allowances.

8, Thiamine: average intake was 690 mcgs., which was 53%

. of the NRC allowances of 1300 megs. 100% of the subjects were below al;owances.
9,. Riboflavin: average intake was 498 mcgs., which waé'ZB%

of the NRC a]lowances of 2000 megs. 100% of the subjects were below allowances,

, 10, Niacin: average intake was 10 mgs., which was 77% of the
NRC allowances of 13 mgs. - 71% of the subjects were below allowances.

: 11, Ascorbic acid: - average intake was 17 mgs,, which was 213
of the NRC allowances of 80 mgs. 100% of the subjects were below allowances.

100% of the subjects were below allowances for calories, protein,
fat, calcium, thiamine, riboflavin, and ascorbic acid; 93% of the subjects
were below allowances for phosphorus, -iron and vitamin A; 71% of the sub-
jects were below allowances for niacin,

- 2, For ten female subjects, 13 to 15 years of age, from the
Mission School, the daily quantities of various nutrients per person and
comparlson wltn NRC allowances are summarized here“

1, Calories: average intake was 1217 calories which was ING4
of the NRC allowances of 2600 calories, 100’ of the subjects were below
allowances, |

2, Protein: average intake wast29"gmsé, which was 36% of
the NRC allowances of 80 gms., 100% of the subjects were below allowances.

3. Fats: aVeragenintake was 8 gms., which was 11% of the NRC
allowances of 72 gms, - 100% of the subjects were below allowances.,

L. Calcium: average intake was 209 mgs., which was 16% of
the NRC allowances of 1300 mgs;, 1C0% of the subjects were below allowances,

5. Phosphorus: average intake was 484 mgs., which was 407
of the NRC allowances of 1200 mgs. 100% of the subjects were below allowances,
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6. Iron: average intake was é mgs., which was 40% of the
NRC allowances of 15 mgs. 100% of' the subjects were below allowances,’

A 7. Vitamin A: ' average intake was 40 I, U,, which was 0,8%
of the NRC allowances of 5000 I, Uy I00% of the subjects were below allowances.

. ° 8¢ Thiamine: * average intake was 633 mecgs., which was 49% of
the NRC allowances-of ‘1300 mecgs. 100% of the subjects were below allowances,

~9s. Riboflavin: average intake was 450 mecgs., which was 22%
of the NRC allowances of 2000 megs . 100% of the subjects were below i
allowances,

10, Niacin: average intake was 1l mgs., which was 85% of the
NRC allowances of 13 mgs., 100% of the subjects were below allowances,

11, Ascorbic acid: average intake was 15 mgs., whlch was 19%
of the NRC allowances of 80 mgs. 100% of the subjects were below allowances.

100%-of the subjects were below allowances for all the nutrients,
namely, calories, protein, fat, calcium, phosphorus, iron, vitamin -A, thiamine,
riboflavin, niacin and ascorbic acid.

. For le female subaects, 13 to 15 years of age, from the
Marshall Island Intermediate School, the daily quantities of various nutrients
per person and comparison with NRC allowances are summarized here:

1. Calories: average intake was 328l calories, which was 125%
of the NRC allowances of 2600 calories. 17% of the subjects were below )
allowances. . . W ' : . ‘

s 2, Protein: average intake was 104 gms., which was 130% of
the NRC allowances of 80 gms.  17% of the subjects were below allowances. 8

3. Fat- average intake was 81 gms., which was 112% of the
NRC allowances of 72 gms. 33% of the subjects were below allowances.

; -A.V“Calcium:. average intake was- 725 mgs.,- whlch was 56% of
the NRC allowances of 1300 mgs, 100% of the subjects were below allowances.,

. 5, Phosphorus: average intake was 1362 mgs., which was 113%
of the NRC allowances of 1200 mgs, - 17% of the subjects were below allowances.

6. Iron: average intake was 13 mgs., which was 87% of the
NRC allowances. of 15 mgs., 67% of the subjects were below allowances.

7. Vibamin At aversgs iutake s M9 . Vo, which was 10%
of the NRC allowances of 5000 I. U, 100% of the subjects were below
allowances, 2 - : 2 B

8. Thiamine: -average intake was 1450 megs., which was 111%
of the NRC allowances of -13C0.mcgs. 17%.of the subjocts were below
allowances,
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9. Riboflavin: average intake was 966 mcgs., which was 48%
of the NRC allowances of 2000 mcgs, 100% of the subjects were below
allowances,

10, Niacin: average intake was 26 mgs., which was 200% of
the NRC allowances of 13 mgs., None of the subjects were below allowances,

11, Ascorbic acid: average intake was 14 mgs., which was 17%
of the NRC allowances of 80 mgs, 100% of the subjects were below allowances.

100% of the subjects were below allowances for. calcium, vitamin A,
riboflavin, and ascorbic acid; and 67% of the subjects were below allowances
for iron. 33% of the subgects were below allowances: for fat, For calories,
protein, phosphorus, and thiamine only 17% of the subjects were below
allowances and 83% of the subjects were above allowances, All subjects or
100% were above allowances for niacin,

c. 16 to 20 years of age

1., For thirty-four female subjects, 16 to 20 years of age, from
the Marshall Christian Training School, the daily quantities of various
nutrients per person and ‘comparison with NRC allowances are summarized here:

1. Calories: average intake was 2178 calories, which was 91%
of the NRC allowances of 2400 calorles. 73% of the subjects were below .
allowances,

2. Protein: average intake was 59 gms., which was 79% of tha
NRC allowances of 75 gms. 91% of the subjects were below allowances.

3, Fat: average intake was 42 gms., which was 63% of the
NRC allowances of 67 gms. 85% of the subjects were below allowances.

L. Calcium: average intake was L45 mgs., which was 44% of
the NRC allowances of 1000 mgs. 100% of the subjects weré below allowances,

5, Phosphorus: average intake was 1102 nigs., which was 92%
of the NRC allowances of 1200 mgs. 82% of the subjects were below allowances.

6. Iron: average intake was 9 mgs., which was 60% of the
NRC allowances of 15 mgs. ‘100% of the subjects were below allowances,

7. Vitamin A: average intake was 2885 I. U., which was 58%
of the NRC allowances of 5000 I. U. 94% of the subjects were below allowances.,

8. Calcium: . average intake was 756 mgs., which was 63% of the
NRC allowances of 1200 mgs. 94% of the subjects were below allowances,

9. Phosphorus: average intake was 552 mgs., which was 31% of
the NRC allowances of 1800 mgs. 100% of the subjects were below allowances.

10, Niacin: average intake was 12 mgs., which was 100% of the
NRC allowances of 12 mgs. 56% of the subjects were below allowances.,
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11, Ascorbic acid: average intake was -22'mgs., which was
27% of the NRC allowances of 80 mgs. 100% of the subjects were below
allowances,

100% of the subjects were below allowances for-caleium, iron,
riboflavin, and ascorbic acid; 9,% of the subjects were below allowances for
vitamin A and thiamine; 91% of the subjects were below allowances for pro-
tein; 85% of the subjects were below allowances for fat; B82% of the subjects
were below allowances for phosphorus; 73% of the subjects were below
allowances for calories; and 56% of the subjects were below allowances for
nlaoino

2, ‘For three female subjects, 16 to6 20 years of age, from the
Mission School, the .daily quantities of various nutrients per person and
comparison with the NRC allowances are summarized here:

1. Calories: average intake was 1277 calories, which was 53%
of the NRC allowances of 2400 calories, 100% of the subjects were below
allowances,

2. Protein: average intake was 31 gms,, which was 41% of the
NRC allowances of 75 gms,. 100% of the subjects were below allowances,

3, - Fat: “average intake was 10 gms.; which was 15% of the
NRC allowances of 67 gms. . 100% of the subjects were below allowances.

L, Calcium: average intake was 157 mgs., which was 16% of
the NRC allowancee of 1000.mgs., 100% of the' subjects were below allowances.v

Be Phosphorus: average intake was h8h mgs., which was 40%
of the NRC allowances of 1200 mgs. 100% of the subjects were below allowances.,

6. Iron: average intake was 7 mgs., which was 47% of the NRC
allowances of 15 mgs.. 10G% of the subjects were below allowances,

. 7. Vitamin A: average intake was 5L I, U,, which was 1% of
the NRC allowances of 5000 I U, 100% of the'subjects were below allowances,

8, Thlamlne' average intake was 8&0 megse , wh1ch was 70% of
the NRC allowances of 1200 mcgs. 100% of the subjects were below allowances.

9. Riboflavin: average intake was 530 mcgs., which was 24,%
of the NRC allowances: of 1800 m.cgsn 100% of the 'subjects were below allowances,

10. Niacln~ average intake was 10 mgs., which was 83% of the
NRC allowances of ;2 mgs, 100% of the sub jects were below allowances.

11, Ascorbic acid: average intake was 12 mgs., which was 15%
of the NRC allowances of 80 mgs. 1005 of" the subjects were below allowances.

100% of the subjects were below allowances Lor all the nutrients,
namely, calories, proteln, fat, calcium, phosphorus, iron, vitamin A,
thiamine, riboflavin, niacin and ascorbic acid..
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; 3s For eight female subjects, 16 to 20 years of age from the
Marshall Island Intermediate School, the daily quantities of various
nutrients per person with the NRC allowanoves are summarized here:

l, Calories: average intake was 301l calories, which was
125% of the NRC allowances of 2400 salories. 25% of the subjects were
below allowancess -

2. Protein; average intake was 98 gms,, whioch was 131% of
the NRC allowances of 75 gms. 25% of the subjects were below allowances.

3. Fat: average intake was 70 gms., which was 104% of the
NRC allowances of. 67 gmso ©3% of the subjects were below allowances.

4., Caluium; average intake was 675 mgs., which was 67% of
the 'NRC allowances of 1000 mgse 887 of the subjects were below allowancess

5. Phosphorus: average intake was 1230 mgs., which was 102%
of the NRC allowances of 1200 mgs; 50% of the subjects were btelow allowances.

6, 1Iron: average intake was 1l mgs., which was 73% of the
NRC allowances of 15 mgso 75% of* the subjeuvts were below allowances,

7. Vitamin A: average intake was 2431 I, U., which was 49%
of the NRC allowanoes of 5000 Io U. 88% of the subjects vere below
allowances, o ’

8, Thiamine: average intske was 1162 mogs., whxoh was 97%
of the NRC allowances of 1200 mogs., 63% of the subjects were below
allowances. : ;

9. Riboflavin: average intake was 912 mogs., which was 51%
of the NRC allowances of 1800 mogs. 100% of the subjects were below
allowances, ' o -

10, Niacin: average intake was 20 mgs., which was 166% of the
NRC allowances of 12 mgs. None of the subjects were below allowances.

11, Ascorbio acid: average inteke was 40 mgs., which was 50%
of the NRC allowances of 80 mgs. 88% of the subjects were below ellowanoese

100% of the subjects were btelow allowances for riboflaving 38% of
the subjects were below allowances for calcium, vitemin A, and ascorbic
acid; 75% of the subjects were below allowances for iron; 63% of the sube
jects were below allowances for fat and thiamine; and 50% of the subjects
were below allowances for phosphorus. 25% of the subjeots were below
allowances for calories and protein and 75% of the subjeots were above
ellowances., All of the subjects or 100% were above allowances for niacin.

d. 20 years of age and over

l. For one femalse subgect over 20 years of age, from the Marshall
Island Intermediate School, the daily quantities of various nutrients per
person and comparison wlth the NRC allowances are summarized here:
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1a Cafories; average intake was 2236 calories, whigh was 111%
of the NRC allowances éf 2000 calories. The subjest was above allowances,

2, Protein: average intake was 83 gms., which was 158% of the
NRC allowances of 60 gmse This subject was above allowances. :

3. Fat: average intake was 42 gms., which was 75% of the NRC
allowances of 56 gms. This subject was below allowances.

4, Calcium: averagé intake was 631 mgs\,; which was 63%61‘ the
NRC allowances of 1000 mgse. This sub;ject was below allowanoces.

5. Phosphorusy average inteke was 1118 mgs., which was 85% of
the NRC allowances of 1320 mgse. This subjeot. was below allowanoesg

6. Iron: average intake was 7 mgs., “whioh was 58% of the NRC
allowances of 12 mgs. .This subjeot was below allowances,

W Vitamin As average intake was 1171 I. U., which was 23% .
of the NRC allowanses of 5000 I, U. This aub;ject was below allowances.

"B T'h'i;amine:: average intake was 826 megss, which was 837 of
the NRC. allowances of 1000 megs. This subject was below. allowancess

9, Riboflavins average intake was 814 mo'lgtse., which was 54% of;, .
the NRC allowances of 1500 mcgs, This subject was below allowancese.

10, 'Niacin: avgrage intake. was 15 mgse, whioh was 1507 of the
NRC allowances of 10 mgs. 'This sub;]eot was above allowances, '

11,  Ascorbic acid: average. intake was 9 mgs., which was 13% of
the NRC allowances of 70 mgs. This subjeot was below allowances. .

This subject was below allowances for fat, calcium, phosphorus.;, -
iron, vitamin A, thiamine, riboflavin, and asoorbic acid; and above
allowances for oalories, protein, a.nd niacin, .

Table 14 summarized the quantities of various nutrients per person
and comparison with' National Research Council Allowences for male subjects ,
from three schools in the Marshall Islands: the Marshall Island Intermediate
School and the Teacher Training School, at Uliga; the Marshall Christian

Training School at% Ronron- and the Mission School at Hajuro Village Ma juro
Island, . <

There were one hundred and sixty-three male and female subjects. G
There were eighty-three male subjects.

There were twelve éub;jects, ages 13 to 15 years;one subject from
the Mission School, and eleven subjects from the Marshall Island Intermediate
School,

There was a total of fifty-elght subjects, ages 16 to 20 years.'
of these, ten subjeots were from the Mission School; forby—e:.ght subjects
from the Marshall Island Intermediate School,
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For the thirteen students who were over 20 years of age, there
wore thirteen subjects from the Marshall Island Intermediate School.

The averege intakes, NRC allowances, percent of allowances, per=

cent of subjects below allowances, for oalories, protein, fat, calcium,

phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are
given,

II, MALES S —

a.' 13 to 15_ye€rs of age

l. For one male subjeot, 13 to 15 years of age, from the Mission
School, the daily guentities of various nutrients per person and comparison
with the NRC allowances are summarized here:

-1, Calories: average intake was 1098 calories, which was 34%
of the NRC allowances of 3200 calories. This subjeot was below allowances.

2. Protein: average intake was 23 gms., which was 27% of the
NRC allowances of 85 gmse. This subject was below allowances.

3. Fat; average intake was 7 gmé., which was 8% of the NRC
allowances of 89 gms., This subject was below allowances,

4, Calcium; average intake was 228 ﬁgs., which was 16% of
the NRC allowances of 1400 mgs. This subject was below allowances..

. 5, Phosphorus: average intake was 493 mgs,, which was 37%
of the NRC ellowances of 1320 mgs. This subject was below ellowanoes;-

. 6, Iron: average intake was 7 mgs., which was; 477 of the
NRC allowences of 15 mgs. This subjeot was below allowanoes.

: 7. Vitamin A; average intake was 50 I, U,, whioh ‘was 1% of
the NRC allowances of 5000 I. U. This subject was below allowaﬁoes.

' 8. Thiamine; average intake was. 565 mogs-., whioh'Was 38% of
the NRC allowances of 1500 megss This subject was below allowances.

9, Riboflavin: average inteke was 449 mogs., which was 22%
of the NRC allowances of 2000 megs. This subject was below'all&Wanoes;,

10, Niaein: averaga inteke was 1l mgs., which was ?3% of the
NRC allowances of .15 mgs. This subject was below allowanoes. '

11, Asoorbio aoid; ‘average intake was 29 mgs., which was 32%
of the NRC allowances of 90 mgs, This subjeot was below allowances.

This subjeht‘was below allowances for all of the nutrients, namely,
calories, protein, fat, ocaleium, phosphorus, iron, vitamin A, riboflavin,
niacin, and ascorbic acid,
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2, For eleven male subjeots, 13 to 15 years of age, from the:
Marshall Island Intermediate School, the daily quentities of warious

nutrients per person and comparison with the NRC allowances are summarized’
heres

l., Calories: average intake was 3858 calories, which was
120% of the NRC allowances of 3200 calories., 27% of the subjects were
below allowencese

2., Proteins aversge intake was 115 gms,, which was 1557 of
the NRC allowances of 85% gms, None were telow allowances.

3, Fat: average intake was 85 gms., which was 95% of the NRC
allowanses of 89 gms, 55% were below allowancess

4, Caloium; average intake was 784 mgs., which was 56% of
the NRC allowances of 1400 mgs. 100% of the subjeots were below allowances.

5, Phosphorus; average intake was 1487 mgs., whioch was 112%
of the NRC allowances of 1320 mgs. 36% of the subjects were below allowances.

6. Iron: average inteke was 16 mgs., which was 107% of the
NRC allowances of 15 mgso 45% of the subjects were below allowances,

7o Vitamin A: average intake was 1666 I. U,, which was 33%
of the NRC allowances of 5000 I. U. 91% of the subjects were below allowancess

8« Thiamine: average intake was 1685 megs., which was 112%
of the NRC allowances of 1500 mcgs. 45% of the subjests were below allowances.

9. Riboflavin:; average intake was 1109 megs., which was 55%
of the NRC allowances of 2000 mogs. 91% of the subjects were below allowances.

10, Niaoin: average intake was 27 mgse, which was 180% of the
NRC allowances of 15 mgs. 9% of the subjects were below allowances.

11, Ascorbic acid: average intake was 27 mgs., which was 30% '
of the NRC allowances of 90 mgs., 91% of the subjeots were below allowances,

100% of the subjocts were below allowances for caleium; 91% of the
subjects were below allowances for vitamin A, riboflavin, and ascorbio acid;
and 55% of the subjeots were below allowances for fat, 36% of the subjects
were below allowances for phosphorus and 64% of the subjects were above
ellowances. 45% of the subjects were below allowances for iron and thiamine,
while 55% of the subjects were above allowanses. 27% of the subjects were
below allowances for calories and 73% of the subjects were above allowances,
All subjeots or 100% were above allowances for protein. 9% of the subjects
were belew allowances for niacin and 91% of the subjeots were above allowances.

be 16 to 20 years of age

l, For ten male subjects, 16 to 20 years of age, from the Miésion
School, the daily quantities of wvarious nutrients per person and oompanaon
with the NRC allowances are summarized here:
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1, Calories: average -intake was 1332 calories, which was 35%
of the NRC allowances of 3800 calories., 100% of the subjects.were below
allowances.

2. Protein: average intake was 28 gms., which was 28% of the
NRC allowances of 100 gms. 100% of the subjeots were below allowances.

3. Fat: average intake was 19 gms., which was 18% of the NRC
allowances of 105 gms. 100% of the subjeots were below allowances.

4, Calcium; everage intake was 148 gms., whioh was 11% of the
NRC allowances of 1400 mgse 100% of the subjeots were below allowances,

" 8. Phosphoruss average intake was 453 mgs., which was 34% of
the'NRC' allowaences of 1320 mgse. 100% of the subjects were below allowancess

6, Iron: average intake was 7 mgs., whioh was 47% of the NRC
allowances: .o.f 15 mgso, 100% of the subjects were below allowanoes.

' * 7. Vilamin A; average intake was 29 I. U,, which was 0.5%
of the NRC allowences ot 6000 I, U. 100% of the subjects were below allowances.

8, Tnlamine: average inteke was 650 megs., which was 38% of
the NRC allowances of 1700 megs. 100% of the subjects were below allowances.

9. Riboflavin: average intake was 432 mogs., which was 17%
of the NRC allowances of 2500 mogs. 100% of the subjects were below
allowancese G ©

10, Niacin: average intake was 10 mgs., which was 59% of the
NRC allowances-of 17 mgs., 100% of the subjects were below allowancesc

11, Ascorbic acid: average intake was 12 mgs., which was 12%
of the NRC allowances of 100 mgs., 100% of the subjests were below allowences.

2+ For forty-eight male subjects, 16 to 20 years of age, from the
Marshall Island Intermediate School, the daily quantities of various nutrients
per person and comparison with the NRC allowanoes are summarized here:

1, Calories: waverage intake was 3253 oalories, which was 86%
of the NRC allowances of 3800 caloriese 817 of the subjeots were below
allowancese ;

2. Protein: average intake was 116 gms., which was 116% of
the NRC allowances of 100 gmse 29% of the subjeots were below allowances.

3+ Fat: average intake was 70 gms., which was 67% of the
FRC allowances of 105 gms, 42% of the subjects were below allowances.

4, Calcium; average intake was 825 mgs., whioh was 59% of the
FRC allowances of 1400 mgs.  96% of the subjects were below allowances.

5. Phosphorus: average intake was 1515 mgs., which was 115%
of the NRC allowances of 1320 mgs. 25% of the subjeots were below allowanoces.

6, Iron:; average intake was 13 mgs., which was 87% of the
NRC allowances of 15 mgs. 60% of the subjeots were below allowancess
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oo, G175 Vitamin'Ay ‘average intaké was:1805 I.+U,, which'was 307
of the NRC allowances of 6000.I, U,: 94% of:.the subjects were below" '
allowences, vt

; : 8. Thiemine; average intake was 1410 mcgs., which was 83%
of ’che URE allowances of 1700 megs. 81% of the subjects wére-below allowanoss,

.9, "Riboflavin: average inteke was 1147 mogs., Which was 46%
of the WRC allowances of 2500 megs. 100% of the subjects. weré below..allowsnces.

; 10, Niacin: aversge intake was 26 mgss, which'was 153% of the
NRC allowances of 17 mgs. 2% of the subjeots were below allowencese = ' - '

11, Ascorbic acid: average inteke was 23 mgs,, whioh was 23%
of the NRC:allowances of 100 mgs, 90% of the subjeots were below allowancess

100% of the subjects were below allowances for riboflavin; 96%
of the subjeocts were below allowances for caloium; 947 of the subjects were:
below allowances for vitamin A; 90% of the subjects were below allowances
for dscorbic acid; 8l% of the subjects were below allowaneés foricalories
~and thiamine; and 60% of the subjects were below allowances for iron.: 42% -
of the subjects were below allowances for fat and 58% were above a.llowanues.
29% of the subjects were below allowanves for protein and 71% were above,
25% of the subjeots were below allowances and Y5% of the subjechs-were above:
allowances for phosphorus. 2% of the subjects were below allowances and
98% of the subjects were above gllowances for niacin.

o 20 years of ape and over

l. For thirteen.male subjests; 20 years and over, from the Marshall
Island Inbezmediate School; the daily quantities of various nutrients per
person and comparison wlth the NRC allowances are summarized herez
) cur A Calories;. average intake was 29"2 oalories, whioh was 99%
of the NRC allowancos ¢f 2000 calories. 46% of the subjects were below
allewancess - . “ pdend w ke L 5

: 2, Prokein: average intake was 118 gmse, ‘which was 168% of
the NRC allowances of 70 gms, None of the sub;)eots were below allowances.

So Fat; average intake was 61 gmse, which was 73% of the
NRC allowanoes of 83 gms, 85% of the subjeuts were below allowances.

: "4, Caleium; average intake was 926 mgs., which was 93% of
the. NRC allowances of 1000 mgs. 69% of the subjects were below allowanceése

6, Phosphorus: average intake was 1480 mgs., which was 111%
of the NRC allowancss of 1320 mgse 23% of the subjeots were below allowances.

6. Ivon: average intake was 1l mgs., which was 92% of the
NRC allowances of 12 mgs. 54% of the subjeots were below allowancese.

7o Vitamin A: average intake was 2062 I, U., which was 41%
of the NRC allowances of 5000 I. U, 85% of the subjects were below allowances.

i
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8. Thiemine: 'avera.ge. intake was 1361 mogs., which was 91%
of the NRC allowances of 1500 mogs. 69% of the subjects were below allowances.

9. Riboflavin: average intake was 1179 megse, which was 65%
of the NRC allowances of 1800 mogs. 92% of the subjects were below allowances.

10, Niecin: average intake was 24 mgs., which was 160% of the
NRC allowances of 15 mgs. 8% of the subjects were below allowancese

11, Asocorbic acid: average intake was 8 mgs., which was 11% of

the NRC allowa.noes of 75 mgs. 100% of the subjeots were below allowances.,

1007 of the su'bgoots were below allowanoes for ascorbic acids 92%
of the subjects were below allowances for riboflavip; 85% of the subjects
were below allowances for both fat and vitamin A; 69% of the subjects were
. below allowances for oalcium eand thiamine; and 54% of the subjects were below
allowances for iron, 46% of the subjeots were below allowances for calories
and 54% were above allowances. 23% of the subjects were below allowances and
77% wero above allowances for phosphorus. 8% of the subjects were below
allowances and 92% of the subjests were above allowances for niacin. 100%
of the subjects were above allowances for protein,

SUMMARY
The dietary records of 163 subjects who were students of three:
schools in the Marshall Islands, namely, the Marshall Island Intermediate
School and the Teacher Training School, at Uliga; the, Marshall Christian
School ‘at RcEirofi; and the Mission School at Majuro Village, Majuro, were
studied for deily consumption of calories, protein, fat, calecium, phosphorus,

iron, vitemin A, thiamine, riboflavin, niacin, and ascorbic acid, These
_i‘ignres were - 'chen oompared with Natlonal Research Coupoil Allowances.

There were eighty female atqdento. o
a, Ages 10 to 12 years - Total, four subjects
l, Marshall Christian Training School -' vfo'\ir subjects
be Ages 13 to 15 years - To al, thirty subjeots
1, Marshe.ll Christian Trainlng Sohool - fourt:een subjects
2, Mission Sohool - ten subjeots o
3, larshall Intermediate School -~ six subjects
c. Ages 16 to 20 years ~ Total.- forty-five subjects
l. Marshall Christian T;;lning School - thirtgy—‘four subjectss

2, Mission School ~ three subjects

3. Marshall Island Intermediate School ~eight subjeots
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de Ages 20 years and over - Total, one subject
. A= Marshall Island . Intermediate Sohool - one subjeot,
There were eighty-three male subjects.
| a. Ages 13 to 15 yeare - Total, twelve eubjeots
l, Mission School -~ one subject ‘
2. Marshall Island Intermediate School = eleven subjects
be Ages 16 to 20 years - Total, fifty-eight subgects

1. Mission Sohool ~ ten: subjeots

--2 Marshall Island Intermediate School - forty-eight subjects

. Q" Ages 20 years and over = Total, thirteen subgeote
1, ‘Marshall Island Intermediate Sohool - thirteen subjeots.
Taking the total group of 163 subjeets and grouping them as above,
the following results were obtained when daily intakes were compared with
Netional Research Council allowances.
I. FEMALES

-1 IO to~12 yeare of age

1. Marshall Chrietian Training Sohool

: A11 of ‘the subjeote, or 100% were below allowanees for fat, oaloium,
iron, vitamin A, ribeflavin, eand ascorbic acid, 76% of the subjeote were
below allowancee for ocalories, protein, phosphorus, and thiemine, 25% of the
subjects were below allowances for niacin,

be 13 to 15 years of ago

1., DMarshall Christian Training Sohool

100% of the subgeets were below allcwanoes for calories, protein,
fat, calcium, thiamine, riboflavin, and ascorbic acid. .93% of the subjects
were below allowances for phosphorus, iron, and vitamin A; eand 71% of the
subjects were below allowances for niacin, :

2, Mission School
100% of:the subjects were.below.:allowances for all of the
nutrients, namely, calories, protein, fat, calcium, phosphorus, iron, vitamin
A, thiamine, riboflavin; niacin, and asoorbio acid, .-
3e Marshall: Island Intermediate School

. %, -1P0% of the'subjects were below allowances for calcium,
vitemin A, riboflavin, and asocorbic acid; and 67% of the subjects were below
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allowences for iron. B33% of the subjeots were below allowantes and 67%
were above allowances for fat. For ocalories, protein, phosphorus, and
thiamine only 17% of the subjeocts were below allowanoces and 83% of the
subjects were above ellowances, All subjects or 100% were above allowances
for niacin. '

6o 16 to 20 years of age

1, Marshall Christian Training School

100% of the subjeots were below allowances for calcium,
iron, riboflavin, and ascorbic acidy 94% of the subjeots were below
allowances for vitamin A and thiamine; 91% of the subjeots were below
allowances for protein; 85% of the subjects were below allowances for fat;
82% of the subjects were below allowances for phosphorus; 73% of the subjects
were below allowances for calories; 56% of the subjects were below allowances
for niacin,

v

2. Mission School

100% of the subjects were below allowances for all the
nutrients, namely, calories, protein, fat, calcium,; phosphorus, iron, vitemin
A, thiamine, riboflavin, niacin, and assorbic acid,

3+ Mershall Island Intermediate School

100% of the subjeots were below allowances for riboflaving
88% of the subjects were below allowances for caloium, vitamin A, and ascorbic
acid; 75% of the subjects were below allowances for. irong 63% of the subjects
were below allowances for fat and thiamine; and 50% of the subjects were
below allowances for phosphorus. For calories and protein, 25% of the sub=
jeots were below allowanoes and 75% of the subjects were above allowances.
All of the subjects, or 100% were -above allowances for niacin,

de 20 years of age and over

1. Marshall Island Intermediate School
: 3 The sub;ect was below allowances for fat, calcium,

phosphorus, iron, vitemin A, thiamine, riboflavin, and asoorbio acid; and
above allowances for calories, -protein and niacin,

II, MAIES

a. 13 to 15 years of age

1, Mission School
The sdbjeot was below allowances for all of the nutrients,
namely, calories, protein, fat, calcium, phosphorus, iron, vitemin A, ribo=-
flavin, niacin, and ascorbic acide

2. Marshall Island Intermediate School

100% of the subjects were below allowances for calciumg
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91% of the subjects were below allowances for vitamin 4, riboflavin; and -
ascorbic acid; and 55% of ‘the subjeets were below allowanoes for fat. - 36% .
of the subjects weuve below allowances for phosphorus and 64% of the sub=-
jeots were above allowanocess 45% of the subjeots were below allowances
for iron and thiamine, while 55% of the subjects were above allowancess
27% of the subjects were below allowances for calories and 73% were above
allowances. 11 subjects or 100% were above allowances for protein, 9%
were below allowances for niacin and 91% were above allowances.

b, 16 to 20 years of aL

1 !ﬂ.asion School -

. 100% of the-: subjeots were below allowances for all the
nutrients, nemely, celories, protein, fat, calcium, phosphorus, ironm,
vitemin A, thiemine, riboflavin, niacin and ascorbic-aeid, .

2, Marshall Island Intemediate School

100% of the subjects were below allowanoea for riboflaving
96% of the subjeots were bslow ellowences for calcium; 94% of the subjects
woere below allowances for vitamin A; 90% of the subjects were below -
allowances for ascorbioc aoid; 81l% of the subjects were below allowances -
for calories and thiaminey and 60% of the subjects were below allowances
for iron. 42% of the subjeocts were below allowanses for fat end 58% were
above allowances., 29% of the subjects were below allowances for protein
and 71% were -above allowances. --25% of the subjects were below and 76%
-.above allowanoes for phox;phorusc 2%.of - the aubjec’cs were below allowanoes .
and 98% were above allowances for niacine fee : e

Os 20 vears of age and over

1. Marshall Island In’cermedaate Schoql

100% of the subjects were below allowances for ascorbic
acid; 92% of the subjecots were below alldéwences for riboflavin; 85% of
the subjeots were below allowances for both fat.and vitamin Aj; 69% of the
subjects were below allowances for celcium and thiamine; and 54% of the
subjects were below allowances for iron. -46% of the subjects were below
allowances for calories and 54% were above allowances., - 23% of the subjects
were below allowances and 77% were above allowances for phosphorus. 8%. . -
of the subjeots were below and 92% were above allowances for niacin. 100%
of the subjocts were above allowances for protein.

In comparing the three schools, the Marshall Island Intermediate
School students had the best dietary; the Marshall Christien Training
School, second; and the Misssivn School, third. However, all of the NRC
allowances were not met by the meals served in any of the schools; so there
is much to be done for the improvement of the nutrient content of the diets.
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DISCUSSION

In all the schools, the diets can be improved by ineluding some
of the protective foods, such as the green leafy vegetables and milk, The
other foods which are good sources of the various nutrients as noted in
the previous section should be included for a well balanced diet,
Marshallese diets in most instances are low in the protective foods.

The students of the Navy operated school, Marshall Island Inter-
mediate School and- the Teacher Training School had the best diet, The
diet was known to be insufficient in the nutrients and an effort had been
made to inolude beans, dried eggs, meat, milk, fruits and vegetables in
‘the diet. In the other schools, there was little knowledge of the
nutritional aspects of foods, Meals were served to fill empty stomachs.
The Marshall Christian Training School was second in quality and the
Mission School at Majuro Village had the poorest diet,

In the study by Faine and Hereus (24), of the nutritional status
of Cook Islanders, 1951, stated that milk ration was introduced in all
the schools in Rarotonga and had been in operation for 18 months and the
teachers were enthusisgtic,

Such steps are encouraging and indicate that better nutrition for
the students is possible and practical. A target for future planning should
be well balanced diets for the school children of the Marshall Islands for
through better health they will become better citizems in the world of
tomorrow,

The average of nutrient intake of 163 students from the three
Marshalless schools are classified in relation to NRC Recommended Dietary
Allowances. The average intakes are given as percentages of NRC Recommended
Dietary Allowances. The results are given in Table 15,

The intakes of fat, calcium, iron, vitamin A, thiamine, riboflavin
and ascorbic acid were much below recommended allowances. Ascorbic acid in-
takes were lowest for the greatest number of individuals; riboflavin was
next, followed by vitamin A, oalcium, fat, iron and thiamine,. ;

For the nutrients with average intake of 90 to 100% or more of
NRC recommended allowances, niacin intakes were met by the greatest number
of subjeots; phosphorus was next, followed by protein and ocalories.
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Table 15.

‘Classification of averages of Nutrient .ntake of One Hundred Sixty-
Three Students of Thrée wdrshalleseé uchools in welation to NG decomuended

Dietary Allowances. ™ - -

'
€& etona

e y Classification of .iveragze Intake A.s o
Nutrient Percentage of NiC «ecommended Vietary illowances

90 to 1004 and over 70 to 894 Under 70%

, \humber of individuals)

Calories 69 | _ 54‘.‘ ' 40
"Pro'te‘i-’.tf | 93 30 40
.Fat i P = AL .
 Calcium * I Il - S 3 136
Enosphorus L% m T m

Iron o | L 31 88

Vitamin 4 © - C tHg e 10 L0
" Thiamine - 38 A )
"Ribqfl'avin , ) . e 12.: o 149
. 'uiaci.rfl: B 113 5 . R

Ascor.bic Acid."' : 8 3 wegg A
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FOOD HABITS AWD DIETARY PATTERNS IN OUTLYING SECTIONS OF. THE MARSHALL ISLANDS,

PURPOSE .. .

Je

L.

s,

|

. = 3s

y &2 ’
problems,. ...

EROCEIURE

Lot
v

.

To observe food patterns of the outlying 1slands as the Harshall
Islands consisting of twenty-nine coral atolls end five small coral islands
which are scattsred over an ocean area of nearly 200,000 square milese. .

To observe the Marshallese in,their-awn environmgnt w;th,théz~
minimum of foreign influence,

To gather information to help in undgfstandingffhéir'food:;“A7

A field tr;p.was taken on an IST for the period of February 16 to March
2, 1951. . The follOW1ng places were visited: s

e, o

2

3o

4,

B oy '.‘5"'

6o

Ts.

- Be
9

10.

RESULTS

;uej & Atoll, ‘Mejit Island

Ubirik Atoll, Utirik Ieland
Ailuk Atoll, Ailuk Islend
Likiep Atoll, Likiep Island
Wotje Atoll, Ormaj Island
Maloelap Atoll Kaben Island
Aur Atoll, Tabal Island.

Arno Atoll Ine Island'
Klli Atoll Kili Islpnd

Mili Atoll, Nallu Island

As the time spent at eaéh island was of short durétion it was
not: possible ta do any detailed study, but some information was aoquxred
which is recorded. in summarized forme- :

MEJIT

Me jit Atoll, Mejit Island.
8. me and departed on the same day at 5:00 p, m,

degrees 15'N,, Longitude 170 degrees 52YE,

Arrived on February 17, 1951 at 7:40
Location: Latitude 10
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Pandanus fruit was plentiful., Adults and children were eating
raw pandanus fruit. They were constantly eating these "keys" for meals
and also for between meal snacks. Pandanus fruit was also boiled and
eaten. In many homes, the women took the boiled pandanus and used an
. instrument called the "beka" to scrape the edible portion from the fibrous
‘“material to make a puree'which had a consistency of mashed sweet potatoes.
This mlxture also tasted very much like sweet potatoes. Pandanus was eaten
as a puree, or in many instances, mokmok (arrowroot flour) and grated -
coconuts were added and the mixture made into a large pattys. This was
wrapped "in dried pandanus leaves. ' ~ ‘

Wﬁlking along the main road, a family 1nvited us to lunch. The
family group was seated around” the oooking pit and they were eating their
noon meal. They were baking fish in the pit where coconut husks and pan-
danus husks were used for firewood, By removing skins and bones, only the
flesh of the fish was eaten, Bones were thrown to the dogs and cats. A
large tuna was caught that day so chunks of fish about an inch square were
sliced and eaten raw with chunks of mature coconut meat, Drinking coconuts
were uséd in place of water, Hands were used in eating, and at’the ‘end of
the meal, a bucket of water was brought to the guests 5o that their hands -
may be washed., Iu (embryo of the sprouting coconut) was tasted, Several
children ate with us. They were eating mere (spoon meat) and jekaro (coco~
nut sap). There were many pandanus, breadfruit, and coconut trees on the
island. Most of the homes had for eooking facilities a pit' for baking
and roasting and a separate place for boiling food. These cooking areas
were near the lagoon under the shade of the coconut trees.

UTIRIK

Utirik Atoll, Utirik Island., 'Arrived February 18, 1951 at 7 a, me
departed same day at 6:00 p, m¢ Location: Latitude 11 degrees 15'N,,
Longitude 169 degrees 45'E, Vatta ¢ tae o TJTOL el e F

Arrived on a Sunday., On the island were coconut palms, pandanus
trees, and arrowroot; but no taro. A delicacy made of cooked pureed pan=-
danus fruit and grated coconuts wrapped in’dried pandanus leaf was tasted,
It was sweet and tasted like a sweet potato pudding. They were unable to
catch fresh fish at this time of the year, ° ‘ -

AILUK

Alluk Atoll, Ailuk Island. Arrived on February 19, 1951 at 6:00
a. m. departed on February 21, 1961 at 9:00 a, ms Location; ILatitude 10
degrees 20' N., Longitude 169 degrees 55%E,

Banenas, pandanus, cooconuts,. arrowroot and breadfruit were available
on this island, although breadfruit was not yet in season.

Observed the making of mokmok (arrowroot flour). Raw arrowrocot
resembles a small potato.

" Steps taken in the making of mokmok:
1, Peel arrowroot

2, Take raw arrowroot and grind in phn with a stone
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3. Put ground raw arrowroot in a cloth such as cheesecloth.

4, Put the mixture in the cheesecloth on a sieve placed
over a large tub half filled with salt water,

5. Take a dipper of salt water from this pan of salt
: water, pour over mixture on the sieve, while stirring

6, Continue ﬁrdéess until all starch is washed out. Throw
away waste product

7 The'produqt'in tub usually is milky white 1nzthe bggiﬁhiﬁg
and becomes yellowish brown as starch settles to bottom

8. After starch settles at bottom, decant salt water
9. Staroh stays on the bottom of the tub _
10, Fill tub half full of salt water and stir all over again

11, Let starch settle and decant salt water to gpt rid of
bitter taste

12, , Put in cloth, tie at top and let hang from oeiling until
it hardens .

13, Dry outside in sun until powdery
14, Secrape mokmok from ecloth
15, Put in woven basket and use as needed

. Mokmok is boiled in water and jJeke-o is added to this mixture.
It is then boiled until it becomes a tra' ..ucent starchy mixture. While
hot, it is made into large patties and rolled in grated coconuts. Jekaro
is eolleoted in bottles. These bottles of jekaro are kept hanging under
the beams in their homes. Jekaro is used for drinking purposes and also
in cooking., As it was pandanus season both raw and boiled pandanus fruit
was tastede

Chickens and pigs and sea fowls oalled "nana," which are used

for food was observed,

In going through the cook houses, observed that the standard
equipment were as follows:

& beka--grater used for pandanus fruit |
a ;ankef-grater for cooonuts
um=--pit for baking end roasting
large pot--to boil food

knife
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They did not seem to observe regular hours for meals but ate
whenever they felt like eating, Food was distributed to everyone, Drinking
coconuts were used extensively, .

LIKIEP

_ Liklep Atoll, Likiep Islande - Arrived on February 21, 1951 at
3:00 p. m, and departed on February 23, 1951 at 7:00 a, m, Iocation;
Latitude 09 degrees 45'N,, LongitudeAISS'degreee 10'E,

Visited the native villege and observed people cooking, "Iu"
(coconut embryo) was the predominant food used at this time. . Many bottles
were seen hanging on coconut trees for collecting jekaro. '

At one cookhouse, iu was pounded with a wooden mellet and mixed
with Jekaro to make lukor., At another place, they were making ainbat iu
with mokmok and jekaro (boiled coconut embryo with arrowroot flour and
coconut sap)e

" Yellow punpkin was popular. Rice was used in their diet as a
staple foods A family was seated in their home where they were eating
rice with ocanned salmon and tea, A small child was eating pancakes and
pandanus fruit.

‘Chickens and pigs were seen, Very little fresh fish was found
in and around cookhouses,

WOTJE

Wotje Atoll, Ormej Islands; Arrived on February 23, 1951 at
5:30 p~ my, departed on February 24, 1951 at 4:00 p. m, Location:
Laetitude 09 degrees 25¢ N., Longitude 170 degrees E. '

.. On arrival, went with interpreter and visited all the cookhouses
in the island, Chief Lenimoj, their Chief, was to attend the oouncll
meet:ng so .much of the focd preparatlon for the day was for food offerings
which were brought to pay homage to him, Many of the dishes were made of
mokmok or arrowroot flour,

Chief Lanimoj had beked turtle, baked fish, drinking coconuts
and jekaro for lunch, Food was carried in small baskets made of cocconut
leaves, Coconuts, mokmok, pandanus fruit, chiocken, breadfruit and other
gift items were presented to Chief lanimoao

MALOELAP

Maloelap Atoll, Kaben Island. Arrived on February 25, 1951 at
7:00 a. m. departed same day at 11:00 aa. ‘me Location: Latitude 08 degrees
42'N., longitude 171 degrees E. This is a low, flat coral island located

at the northwestern end of the atoll. It is 1'1/2 miles 1ong end 1/4 mile
wideo 5

Coconuts, pendanus, arrowroot, papayas, benanas, pumpkins,
chicken, pork and sweet potatoes were seen. Breadfruit will be added
to their diet when the breadfruit season begins., Fish is added to the
diet when fresh fish or canned fish is availableo ’
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AUR -

Aur itoll, Tabal Islands Arrived on February 25, 1951 at 2:00
p. m. and departed same day at 6:30 p. me Location: Latitude 8 degrees
10'N., longitude 171 degrees 10'E, Tabal is the largest island of Aur
Atoll and lies in the, center of the atoll. It is a low flat coral islend
about 1 1/2 miles long and about 1/2 mile wide.

... . There were cooonut trees, breadfruit, pandanus, papayas, sweet
potatoes, few benenas, pumpkin, pork and chicken. Rice, flour, sugar,
tea and coffe were bought in from the outside.

ARNO

" Arno Atoll, Ine Island, Arrived on Febrﬁhry 26, 1951 at 7:00 a. m.
and departed same day at 11:00 a, m. Location: Latitude 7 degrees §!N,,
longitude 171 degrees 40'E.

Ine Island, is a low, flat coral island, located on the southern
rim of the atoll, It is about 13 miles long and about 1/4 mile wide. The
island has coconut trees, breadfruit and pandanus trees.

Coconuts, pandanus, breadfruit, bananas, papayas, limes, fish,
pork and ohicken were available. Rioce, sugar, flour and live ducks were
left by the field party. :

They were preparing boiled breadfruit and ohickeh but did not
stay long enough to taeste the finished product,

KILI

Kili Atoll, Kili Island. Arrived on March 1, 1951 at 6:00 a, m,
departed same day at 7:00 p. m. Locations; Latitude, 5 degrees 30°N.,
longitude 169 degrees QO'E, :

MILI

Mili Atoll, Nallu Islande Arrived on Merch 2, 1951 et 7:00
a. m. and departed same day at 12:00 m, Location: Latitude, 6 degrees
15'N., longitude 172 degrees 00°E,

Kili and Mili were not visited as it was not possible to go ashore.
Returned to Majuro Atoll at Uliga on March 2, 1951 at 7:00 p. me

On many islands, rice, flour, sugar, biscuit, coffee and tea were
left in exchange for copra. Rice was imported from Siam, flour and bisocuits
from Japan, Tea, soy sauce, sugar, and coffee from the U, S, A., and corned
beef from Argentina, Such items were sent in from either Kwajalein or
Majuro., Utirik end Ailuk were the poorer islands and not owning boats to
bring in supplies and taeke out copra, they are dependent on the field trip
ship for supplies. In Mejit, native boats were available, so there is
regular transportation between iejit and the other atolls. FKwajalein
supplied Kili with foode
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The transportation of food to the outlying etolls is a diffioult
task, Often a sailing craft gets close to an island or atoll but is not
able to go ashore because of coral reef’s and the tide. For atolls such as
Mejit or Kili, a small boat is necessary in order to go over the reefs, .
which means that geﬁtzng’food ashore 1s dangerous and supplies often get
so wet before they get to shore that they have to be left in the su to
drye

~ Often the larger vessels will anchor outside of the lagoon and
all supplies including food kave .to be taken over by a smaller boat, 1In
many places there were three transfers, one from the IST to an ICVP, second,
to an outrigger cance which carried food to a place near shore, and third,
to a man who had to carry food on his back and wade to shore, For instancs,
at Arno a box of ducks were to be left but since it was impassible to carry
the large box on aﬁ outrigger it was necessary to have the ducks swim
ashore,

DISCUSSION AND CONCLUSION

The extensive use of arrcewroot flour, mokmok (Tacca leontopetaloides
(L) Ktze. was noted. In the Northern islands, arrowroot flour was used
much more extensively than on Majurc island during the same period,

Pandanus was in season and many prepared dishes of pandanus fruit’
were observed. More time was spent in food preparatic:. than on Majuro and
more local foods were used, However 6 they were still dependent on imported
foods as some of the vegetable and fruit crops are not grown on the islands;
for oxamplo, Utirik, did not have a taro orop, In Ailuk, the breadfruit
season had not started and imported foods were a neoessity until the bread-
fruit season began.

It was extremely diffioult to get food to some of the outlying
distriots, due in part to an inadequate transportation system., Coral reefs
made the approach to Kili hazardouse
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PART II

NUTRITION STUDY ON UDOT ISLAND,
TRUK DISTRICT, EASTERN CAROLINE ISLANDS

Udot Island lles 7°23* North, 151°943' East and about 3 miles
wostward of Fefan Island, It is about 2 1/4 miles long, east and west,
and the highest point is 791 feet at its northwestern part, There are
six villages on the island,

I. Planning and organizing the survey,

Much of the plauning and organizing of the survey was done on
Udot Igland, Unlike the study in the Marshall Islends, it was not
possible to learn about the Trukese foods, native terminology for common
foods, and preparation of foods as done previously at the base before
going to the island to bs studied, as most of the administrative staff
members were new and were not familliar with the Trukese way of life and
transportation was difficult to obtain. :

By observing the native village on Moen, Truk, where the base
was located, 1%t was.noted that many of the foods consumed were similar
to those of the Marshall Islands, although the languege was different,
and new food terms would have to be learned., The knowledge gained from
the research in the Marshall Islands helped the investigator gather
information quickly as compared to the first study.

The chief of Truk atoll was visited with a gift and the survey
was explained through an interpreter. The discussions with the
anthropologist about the manner of life, religion, and politics of the
Trukese ‘gave background material for the study.

1, TUait of survey

A household was used., A group who lived and ate together,
usually consisting of blood relatives and relatives by adoption, was
considered a household group. '

2. Sampling

Statistics were not available and since there were six villages
relatively close together, in order to get a representative sample all
the inhabitants of the island, who were residing on the island at that
time, were included in the study, The six villages included were Wonip,
Tunnuk, Fonomo, Monowe, Ilitu and Pinine.

3, Time Periocd
A seven-day period was chosen. The diet on Udot Island goes
through seasonal changes, and there was monotony of diet and very little
day to day variation during the period observed.
4. Interpreter

The interpreter hired lived in the village and knew local foods
and sources from which they were obtained,
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5. Record forms

Formal record forms were not ‘used. Informal records of diary
type were kept in bound notébooks in ‘a uniform manner.

6. Publicity

Personal visits with ‘gifts were made to the leaders of their differ-
ent villages who passed the information on to their subjects. Most' of “the -
villagers had read an article in a Honolulu Japanese paper’ about the: ‘study
in the Marshall Islands, so they knew about the study.

II. Nutrition Survey

1. Preparation for survey on Udot Island. '
After making arrangements with AJster Irons for hou41ng on Udot
Island, and taking the necessary provisions, mattress, kerosene lamps, mo= °
squito netting, pots and pans, his boat was taken to Udot Island. He tookﬂ
the investigator over to the island and introduced ‘her to' his family- but ="
returned the same day to Moen, as he ‘made his headquarters on Moen, Truk.

The housekeeping and cookxng udits were ‘set up in the house. Little
pilot work was doné on Moen as the time spent was of short duration. It'was,
therefore, necessary that observations of the local situation be made and
contacts made before actual fleld vork COuld get underway. B 2

Each survey is unique end has its own ‘problems. The villages were
separate units and as Udot was a "high" volcanic island, to get from one
village to another was difficult as. trails Went up and ‘down hills and over
rough terrain. Many of the paths were overgrown with grass and foliage and
were difficult to follow. Homes were scattered in the hills. After rain-’
fall, roads were washed out or they weré so slippery that it was dangerous
to try and climb the hill paths so the lagoon paths along the boulders were
vsed in most cases. Instead of taking the inland trailé, taking the shore-
line and going up the rocky roads was time saving and safer.“. )

With the help of the interpreter, formal ViSltS were made w1th ?;"
gifts to the headman of each village. At this time, thé survey was out-
lined with each one and their permission was obtained to procged with, .the
survey.

This island was predomlnantly Cathollc but they had one church Cor
Protestants. .- ) @ ¢ } P e

Before any home visits could ‘bg- started, the Trukese terms for .
common, native foods, the preparation of foods, the 1ngredients and methods
of preparation all had to be learned. .o

-
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A LIST OF TRUKESE FOODS WITH A BRIEF DESCRIFTION IN ENGLISH OF EACH FOOD

TRUKZSE ENGLISH
Mel . . Breadfruit,

Varieties of breadfruit
thapar Second 1argesﬁ variety.
Enim
Faine
Faiton
Falyor
Fanpuasuk
Kisengel
Meikoch _
Meiyon Make into kon onlyse
Meichon .. Can be eatep any weye
Neapar
Neisoso largest variety.
Newote
Pono
Sawan
Unikko
Uwenau
Oneas Seeded variety, ngsh can be eaten raw,
Meli um Breadfruit, baked in earth oven
Mei ainbat Breadfruit, boiled

Notsupost Breadfruit, roasted. After roasting, put
in water, scorape off skin, and eat.



TRUKESE

Kon

Ror or opou

Ammech

-180-
ENCLISH

A breadfruit preparation, Breadfruit is.first:
steamed then pounded until consistenoy is like
doughe Made into loaves about 10 pounds each,
Most popular staple food during breadfruit season.

Breadfruit is first roasted and charred. Skin

. is removed. Remaining edible portion is pounded

Emesefich

Arung or appuch

Apot

Apot mel mon

Apot mei pupu

Nu

Nu yon
Nu won
Nu cha

Nu arau

Kinds ofléooonuté

Yollow —°

or sliced and coconut milk added,

A very ripe meichon breadfruit whioh had been
kept 10 days until soft is used., It is then
baked and coconut milk added.

Steamed breadfruit is pounded and coconut oil
added.

Breadfruit is roasted and skin removed., Edible
portion is pounded, Faster pounding movements
are used than for kon, This is necessary to-
keep breadfruit sticky. Small pieces are taken
and made into dumplings and coconut milk is
added. "Arung" means cooconut milk, This pre-
paration is called arung or appuch,

Breadfruit preserved by fermentation. ILeft to-
ferment in holes dug in earth for about two to
three months. Can be kept for a year or more in
these holes., After a year, the food is called
autam,

A preserved breadfruit preparation. After re-
moving apot from earth, it is then cleaned and
kneaded. Water is added and apot is made into
a soft dough. This is either baked or steamed,

A preserved breadfruit preparation, After
removing from earth, apot is cleaned and kneadeds
Coconut milk is added and mixture is steamed or
baked. ) o

Cocomttss

Reddish tinge to ripening nuts

Gresn



TRUKESE

Nu setsusen
Nu min

Taka

Nu
Appun
Trofal

Utsu. -
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ENGLISH

Sweet but small, ripen all at the same time,..
Large nuts ..

Moat of mature coconuts A grater called a
pweiker is often used to grate coconutse

After grating, coconut milk or oil is extracted
which is used for flavoring food,

" Drinking fluid of the immature nut,

" Soft spoon meat of the immature drinking nut .

Embryo of the sprouting coconut,

Banana,

Varieties of bananas

Utsupun
Amesebok
S@@m “
Ujirek
Ujitopu
Pahgﬂ |
Puupu
vNuLisé'
Peressin
Ponspel
Tanen
Utsu Feiru
Annira
Mangko
Peinaper
Sassaf

Naimis

Large tenanas,

Brazilian variety.

Ponape.

Large banenas baked with grated coconuts, -
Trukese chestnuts. ..

Mangoeso

Pineapple.

Soursope

Lime 2



ENGLISH

Kurukur:

Sennia

Kitppau -

Oni
Ka

Puna.

Simiden

Nopur

LD
Apuereka

Emechimech

Mon

Apuch
Kap

Asas

Kamuti
Wo

Fats

Fatsira

Fatessis
Moniok
Mokmok
Kunger

Sim
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IRUKESE

Oranges
Watermelon.
Papaya,

Dry and wetland taro, Colocasia esculenta.

Dry land. Alocasia macrorrhiza.

_ Wetland. Cyrtosperma chamissonis,

Swamp taro, imported from the Marshalls or
Nukuoro. T e s

Morinda citrifolia, eaten only during faminese -

Dioscorea alata, yam.

Dioscorea bulbifera, poor quality yam eaten.-
in famines, very bittera.

Ipomoea digitata, like burdock root, caten raw
also, 2

Spondias dulois Forst. f. Fruit with thorny :
center,

Crataeva speciosa, a fruit, common on Nomwin.

Yem

Terminalia oatappa, Singapore almond. Nuts uséd
for food, eaten after drying. 5 o

Sweet ‘pétato.
Sugar cane.

Pandanus,.

“'Edible pandenus.

Edible pandanuse
Tapioca,
Arrowircot.
Cucumber,

Clams,



TRUKESE

To
Nippach
Pik

Pik, um
Pik, 501~
Pik, ainbat
Iik

Ku

Poko

Rau

Tikit

Penichon

Win or Puapua
Kutsu. |
Kou
Chuko
Chek
Arar.
Esies
Ponik

: Ekiek
Nipauane
Sop
Kunnu

Amo

S, .

. ENGLISH

Clams., -
Octopuss,
Pige

Baked ﬁig.

Salted pige.

‘Boiled pig.

fish.

Porpoise.

Shark, > P
¥hale,

Eel, fresh water.

Species of black trepang, commonly known as
see. slug, sea cucumber, or beche-de-mer.

T“X’bleo
Goat, . .

Cow, .

'.Chioken.-\:“
s Duo‘_(o_ .

Tern, white with black lines on head.

White or "feiry" temn, common bird.
Tern, black with white on top of head.
White tern. W W

Whitish brown sea bird.

Vihite heron,

Smell unidentified land bird,

Large unidentified sea bird,
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Next to a house where the investigator lived, was a household
where they did all the ocooking in their cookhouse., By observing and
asking questions, all this informetion was collected. By walking through
the village end visiting with the villagers it was possible to learn more
about their food and food patterns,

At the same time, enough knowledgé of the language was gained to
oonverse in Trukese to understand the interviews between the interpreter
and the subjects of the survey.

The type and extent of waste were investigated in detail. Data
were acquired on how much the average loaf of “kon" weighed, the amoupt" of
drinking fluid from one immature nut, how much edible portion could be
obtained from one sweet potato and other similar facts, 5 d

Foods such as boiled rice and breadfruit were weighed to determine
in grams the amounts in household measurements,

Most household utensils were alike as the source of supply was
the same, >

Several types of fish were weighed after cooking, to determine:
edible portions by removing wastage and refuse such as bones, head, and
entrails, Others which were eaten whole, such as Musum, small fish, were
weighed per serving.

Recipes were made u§ for mixed cooked dishes., Many samples of
thess dishes were brought baok to Honolulu for chemical food analysess,

2. Routine procedure of the 1nterv1ew _

The number interviewed averaged about six households daily,
The visits were fewer in number as compared to the Marshall Island survey
as distances were greater from one village to another and roads were
poorer, In order to avoid the hot sun, traveling was done during the '
cooler time of the day, the walk to another village started about 6 in the
morning and the return trip was about 7 at night.

Daily visits were made to the households. The first visit was an
orientation peried with discussions about the survey, procedure and data
to be collected, Various utensils for eating were shown so that accurate
recordings could be made such as cupfuls, spoonfuls, and other household
measurements, Information about the household was recorded at this time.

A day's récord was to be kept in Trukese and they were to be
collected the following day. It was difficult to have them give individual
food intakes as they spoke in terms of how much the household unit consumed,
therefore, records were kept of total consumption per household with in-
formation about special cases, such as focd intake of a smaller child, who
had special foods, but in most instances individual intakes were taken.
Number of meals consumed daily and the time of meals varied considerably.
Having more households to cover with greater distances in between and a
shorter time for the survey, two interpreters were hired to help collect
data. Investigator went with the interpreters on initial visits, to ex-
plain the survey, and take down the necéssary information about the house-
hold. Investigator went with each one on alternate days, when they made
daily visits, as they were covering villages on both ends of the island,
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Data were brought back daily at the end of the day and they were recorded
in notebooks. Any doubtful data or mistakes were discovered and the next
time the investigzator visited the households, which was each second day,
they were clarified by questioning the subjects,

3. Data collected,.

a, Basic data.

1.

2,

3.

Lo

Kinds of foocds eaten,

Distribution of foods among meals and between meal
feedings,

Amounts eaten in terms of — nuwibers of foods, servings,
or household measurements,

Time period of seven days,

b. Information about household,

1.

Composition of the family,

~ a. Number,

b, Sex.
¢s» Age to nearest year.
d. Other members O'f‘_"bl_.’:l? hopgehold.
e, Names -- all names uséd in the past,
f. Other relevant infornﬁtion.
1. Pregnancy. |
2, Lactation, .
g+ Occupation,
h, Illness,

c. Data of a household for one week,

\-"~'.'; l.

Trukese Household
Information about the household.
Members of the houséhold. _
1. Male, 45 years old, husband, copra maker.
2, Female, 41 years old, wife, lactating.

3. Male, 16 years old, sone.
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L. Female, 5 years old, daughter,
5, Hale, 2 years old, son.

2, Foad data.

Tuesday
Rice, boiled, white 1500 gms. (3.3 1bs.)
Octopus, boiled ' 400 gms. (0.9 1b.)

Kon, steamed; péﬁnded breadfruit 10 1lbs,
- Coconut, drinking, fluid only .8
Bananas, cooking 16

2 year old son

Sugar cane juiée (extracted) 2 stalks

'Rice,'boiled, white : 2 tablespoons
Milk, breast ad libitum
Wednesday

Ken, steamed,'pounded breadfruit 10 lbs,
Salmon, red, canned 1 1b,
Fish, Motsu, baked 500 gms, (1.1 lbs.)

2 year old son

Breadfruit, roasted 400 gms. (0.9 1b.)
Coconut, drinking, fluid

only . R

Milk, breast o ad libitum

Thursday |,
Kon, steamed;-pounded breadfruit 10 lbs.
Fish, Motsu, baked 500 gms. (1.1 1lbs.)

2 year old son

Breadfruit, roasted . 400 gms, (0.9 1b.)

Coconut, drinking, fluid.
only 1

Milk, breast ad libitum
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Friday
Kon, steamed, pounded breadfruit 10 lbs,
Fish, Husum, boiled 4500 gms, (9.9 lbs.)
Coconut, drinking, fluid only ! 3

2 year old son

Breadfruit, roasted 400 gms, (0.9 1b,)
Milk, breast e ad libitum
Saturday
Kon, steamed, pounded breadfruit 10 1bs,
Fish, ekeful, baked . 1000 gms, (2.2 1lbs.)-
Coconut, drinking, fluid only 23'

2 year old son

Breadfruit, roasted 400 gms, (0.9 1bs,)
Coconut, drinking, fluid only 1

Milk, breast ad libitum

Sunday
Kon, steaméd, pounded breadfruit ;10 lbs,
Fish, Motsu, baked 300 gms. (0.6 1b.)

2 year old son

Breadfruit, roasted 300 gms. (0.6 1b.)
Milk,. breast | ad libitum
Monday N
Kon, steamed, pounded breadfruit 10 1bs,
Fish, Ikeson, baked 300 gms, (0.6 1b,)

2: year old son

Cracker 20 gms, (1 cracker)
Coconut, drinking, fluid only 1l

Milk, breast ad libitum
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Tuesday
¥on, steamed, pounded breadfruit 10 1bs,
© " Fish, Motsu, baked ' 400 gms, (0.9 1b.)

: 2 year old son

Cracker 20 gms, (1 cracker)
_ Coconut, drinking, fluid only :
Milk, breast ad libitum

Treatment of Dietary Survey Data and Assessment of the Adequacy Diets

The same procedures were followed for the treatment of the dietary
survey data and the assessment of the adequacy of diets as found in the
nutrition study of the Marshall Islands.

RESULTS

" ‘Table 16 gives the results of the-dietary study of Trukese of
Udot, Truk District, Caroline Islands.

The daily quantities of various nutrients per person and compar-
ison with National Research Council Allowances for 290 Trukese were noted,

The subjects are divided into different age groups, giving the
number of subjects in each group, sex, range of each nutrient, number of
subjects in each group, average, NRC allowances, number -below allowances,
and percent of subjects below allowances for calories, protein, fat,
calcium, phosphorus, iron, thiamine, riboflavin, and ascorbic acid,

1. Calories

In each age group, some of the subjects were above allowances
and others were below allowances except the males of the 16 to 20 years
age group, In this instance, all seven subjects or 100% were below
allowances, Among the lactating women and males of the 13 to 15 age group,
the percentage below allowances were high, 89% and 86% respectively. 1 to
3 years of age group and females 21 to 60 years age group had lower per-
centages of subjects below allowances with 42% and 46%, respectively, De~
viations of  the other groups were between these two figures,

For the total group of 290 Trukese, 186 subjects or 64% were
below NRC allowances, and 104 subjects or 36% were above NRC allowances.,
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2. Protein

All seven male subjects of the 16 to 20 years age group or
100% were below allowances, Lactating women and male subjects, 13 to
15 years of age, ‘had a high percentage of subjects below allowances with
85% and 86%, respectively., Male subjects of the 21 to 60 years age
group and female subjects of 21 to 60 years age group had a low per-
centage of subjects below allowances, 45% and 36%, respectively.
Deviations of the other groupswere between these two figures.

For the total group of 290 Trukese, 162 subjects or 56% were
below allowances and 128 or L4% were above allowances,

3. Fat

In all age groups, 100% or all subjects were below allowances,
except the 7 to 9 years age group where 89% were below allowances.

For the total group of 290 Trukese, 288 subjects or 99% were
below allowances and two subjects or 1% were above allowances,

L. Calcium

Of all age groups, males 13 to 15 years of age had the highest
percentage of subjects below NRC allowances with 56% below- allowances.
This group was followed by the 10 to 12 years age group, 1 to 3 years
age group, and lactating women with 52%, 50%, and 48% of the subjects
below NRC allowances, respectively. Males 61 and over group had a low
percentage of subjects below NRC allowances with 8% below allowances,
Females of the 61 years and over group, and females of the 21 to 60
years, group had 20% and 25% of the subjects below allowances,

For the total group of 290 Trukese, 97 subjects or 33% were.
below allowances and 193 subjects or 67% were above allowances.

5, Phosphorus

91% of the 1 to 3 years age group were below NRC allowances,
All other groups had 80% or more of the subjects below NRC allowances
with the exception of females 16 to 20 years of age; males 16.to 20
years of age; and. females, 61 years and .over group; with 75%, 71% and
70%, respectively,-

For the total grbub of 290 Trukese, 212 subjects or 73% were
below allowances and 78 subjects or 27% were above allowances,

6. Iron
100% or all of the subjects of the following groups were below

NRC allowances: 1 ta 3 years.old; 4 to 6 years; 10 to 12 years; 13 to
15 years; malez, 16 to 20 years; females, 16 to 20 .years; and lactating



~-210-

women, 85% of the subjects were below NRC allowances for males of the
13 to 15 years old group.

- For the total group of 290 Trukese, 282 subjects or 97% were
below NRC allowances and 8 subjects or 3% were above NRC allowances.,

7. Vitamin A:

100% of the subjects were below NRC allowances for all groups
with the exception of the 4 to 6 years old group and males of the 21 to
60 years old group where 95% and 97% of the subjects were below NRC
allowances, respectively.

For the total group of 290 Trukese, 287 subjects or 99% were
below NRC allowances and 3 subjects or 1% were above NRC allowances.

8 . Thiamine

100% of the subaects were below NRC allowances for males of
the 13 to 15 years old group and males of the 16 to 20 years old group.
The 1 to 3 years old group had 34% of the subjects below NRC allowances,
The other groups varied from 41% to 80% of the subjects being below NRC
allowances.

For ‘the total group of 290 Trukese, 170 sub,)ects or 58% were
below allowances and 120 subjects or LZ% were above allowances.

9. Riboflavin

100% of the subJects of every group were below NRC allowances,
except the 1 to 3 years old group and females, 21 to 60 years mth 92% and 94%
of the subjects below NRC allowances » respectively.

For the total group of 290 Trukese, 288 subjects or 99% were
below NRC allowances and 2 subjects or 1% were above NRC allowances.

10. N...acin S W e : ;.

100% of i the males of the 13 to 15 years agé group and 16 to
20 years group.were below NRC ‘allowances, 52% of the subjects of the
4 to 6 years old group were below NRC allowances, Other groups ranged
from 53% to 88% of the subjects being below NRC allowances.

For the total group of 290 Trukese, 197 subjects or 68% were
below NRC allowances and 93 subjects or 32% were above allowances.
11, Ascorbic Acid

100% of the subjects of each group were below NRC allowances

except for the 7 to 9 years old group, where 93% of the subjects were
below NRC allowances,
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For the total group of 290 Trukese, 289 subjects or 99%
were below NRC allowances and one subject or 1% was above NRC allowances.

Children 1 to 3 years of aze

 Intake records for children one to three years of age were
collected for thirty-two subjects., Out of thirty~two subjects, twelve
were weaned and twenty subjects were still breast fed although other
focds were included in their dietary. Diets of non-breast fed subjects
were. calculated and tabulated in Table 16, For breast fed subjects,
calories and nutrient values were calculated, however, intakes of breast .
feeding were not recorded, Therefore, all calculations exclude breast -
mllk 1ntakes. L '

Flscher (25) reported the following in ‘her study. "Mothers of
33 children under six years of age were consulted as to the types of’
food eaten by their children., Only children under the age of eight months
were reported as limited in their diets. . In addition to the breast, these
¥ounger children were observed to eat sugar cane, sugar and coconut water.
For the one bottle baby in this group, sugar was added to the baby's
milk ,.... Babies of eight months and older were eating the regular adult
_diet, pounded breadfruit, rocasted:fish, etc., in addition to the milk:
obtained from the mother, Only two babies as old as two.years were found
who had not been weaned and were not being fed entirely. on adult foods.
In regard to the umveaned baby, motherg were asked when they expected
» to wean them. These estimates ran- from one to three years." . ;

A few records are given as exampies of quantities and kinds
of food given to kreast fed children of this age group.

One female child of one year had boiled white rice and drinking
fluid of the immature coconuts in her diet. The daily intake was
estimated at 220 gms., of coconut fluid, and 100 gms. of boiled white rice,
Calculated daily caloric and nutrient values were as follows: calories,
390; protein, 8 gms.; fat, 0.43 gms.; carbohydrate, 88 gms.; calcium, 50
mgs.; phosphorus, 99mgs.; iron, 0.20 mgs.; vitamin A, none; thiamine, 39
megs.3 riboflavin, 21 mcgs.; niacin, 1.6 mgs,; and ascorbic acid, 2 mgs,

_One female child of one year had the following focds in her
diet: soda crackers, drinking fluid of immature coconuts, and boiled
white rice. The daily intake was estimated at 60 gms, of soda crackers,
342 gms, of coconut fluid, and 50 gms, of boiled white rice. Calculated
daily caloric and nutrient values were as follows: calories, 736; protein,
7 gms.; fat, 3 gms.; carbohydrate, 72 gms.; calcium, 82 mgs.; phosphorus,
74 mgs.; iron, 0,8 mgs,; vitamin A, none; thiamine, 37 mecgs.; riboflavin,
34 megs.; niacin, 0.9 mgs.; and ascorbic acid, 3 mgs,

One female child of one year had the following foeds in her
diet: boiled white rice and white bread. The daily intake was estimated
at 58 gms, of boiled white rice and 96 gms. of white bread. Calculated
daily caloric and nutrient values were as follows: calories, 548; protein,
15 gms.; fat, 2 gms.; carbohydrate, 116 gms.; calcium, 40 mgs.; phosphorus,
145 mgs.; iron, 3 mgs.; vitamin A, 35 I, U.; thiamine, 535 mcgs.; ribo-
flavin, 306 megs.; niacin, 4 mgs.; and ascorbic acid, none,
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One female child of two:years:hdd the-following foods in her
diet; boiled white rice, boiled: mackerel, baked breadfruit and drinking
fluid of immature coconuts, The daily intake was estimated at 58 gms.
of boiled white rice, 128 gms. of boiled mackerel, 107 gms. of baked
breadfruit, and 223 gms, of coconut fluid. Calculated daily ‘caloric and..
nutrient values were as follows: calories, 553; protein, 34 gms.; fat,
10 gms.; carbohydrate, 90 gms.; calcium, ‘74 mgs.; phosphorus, L5) mgs.;
iron, 3 mgs.; vitamin A, 197 I. U.; thiamine, 105 megs.j riboflavin, 65
mcgs., niacin, 2 mgs,; and ascorblc acld, L mgs. -

One male child of two yea“s had the following foods in- hls dlet'
sugar cane (pounded and juice, extracted), boiled white rice; roasted-
breadfruit, soda crackers, and'fluid. of immature coconuts. The" dally in-
take was estimated at 389 gms. of sugar cane, 10 gms. of boiled white ‘
rice, 270 gms. of roasted breadfruit, 137 gms. of coconut fluid, and 3
gus. of soda crackers, Calculated daily'calorlc and' nutrient values were
as follows: calories, 566; protein, 4 gms.; fat, 1 gm.; carbéhydrate, -
187 gms.; calclum, 146 mgs.; phosphorus, 158 mgs.;- iron, 5 mgs.; vitamin -
A, 186 I, U,; thiamine, 376 mcgs.; r1boflav1n, 200 mcgs.; niacin, 3 mgs.,:
and ascorbic acid, 3 mgs, "

One male child of three years had the following- foods in - his s %
diet: roasted breadfruit, bananas, and drinking fluid of immature’ coconuts.
The daily intake was estimated at. 2,0 gms., of coconut fluid, 300 gms,.:of -
roasted breadfruit, and 100 gms. of bananas, Calculated daily caloric - -
and nutrient values were as follows: - calories, 556; protein, 5 gms 3 + -
fat, 1 gm.; carbohydrate, 131 gms.; calcium, 126 mgs.; phosphorus, 166 mgs.;
iron, 2 mgs.; vitamin A, 1046 I. U,; thiamine, 281 MOES 3 r1boflav1n, 205
megs.; niacin, 3 mgs,; and ascorbic acidy, 30 mgs.

Children and adult male subjects

: Table 17 summarizes the daily quantities of various nutrients;
per person and comparison with National Research Council Allowances of
children and adult male subjects of Udot, Truk Distrlct Carollne Islands.

There were 173. subJects as follows: 12 males and females SR
between the ages of 1 through 3 years of age; 21 males and females between
the ages of 4 through 6 years of age; 18 males and females between the
ages of 7 through 9 years of age; and 21 males and females between the -
ages of 10 through 12 years of age; 7 males between the szges of 13 through
15 years of age; 7 males between the ages of 16 through 20 years of age;j
.75 males between the ages of 21 to 60 years of age; and 12 males, 61 years
of age and over,

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for calories, protein, fat, calcium,
phosphorus, iron, vitamin A, thiamine, riboflavin, niacin, and ascorbic
acid are given in Table 17, . . o
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I. CHILDREN

l to 3 years of age There were 12 male and female subjects, All
of the subjects or 100% were below NRC allowances for fat, iron, vitamin
A and ascorbic acid. 92% of the subjects were below allowances for ribo-
flavin and 91% were below allowances for phosphorus. 34% of the subjects -
were below allowances for thiamine, and 42% were below allowances for g
calories, 58% of the subjects were below allowances for protein and
niacin, and 50% were below allowances for calories,

4 to 6 years of age There were 21 males and female subjects. All
of the subjects or 100% were below NRC allowances for fat, iron, riboflavin,
and ascorbic acid. 95% of the subjects were below allowances for vitamin A,
86% of the subjects were below allowances for phosphorus. 57% of the
subjects were below allowances for calories and 52% for niacin. 67% of
the subjects were below allowances for protein, 43% of the subjects were
below allowances for calcium and thiamine,

7 to 9 years of age There were 18 mele and female subjects, All
of the subjects or 100% were below allowances for vitamin A and riboflavin.
93% of the subjects were below allowances for ascorbic acid, 89% of the
"subjects were below allowances for fat; 88% were below allowances for iron.
and 85% were below allowances for phosphorus. 66% of the subjects’ were
below allowances for thiamine and 61% for calories and protein, 55% were
below allowances for niacin and 33% were below allowances for calcium,

10 to 12 years of age There were 21 male and female subjects, All -
of the subjects or 100% were below allowances for fat, iron, vitamin A,
riboflavin, and ascorbic acid, 80% of the subjects were below allowances .
for phosphorus and riboflavin, 76# of the subjects were below allowances
for calories and 71% were below allowances for niacin, 67% of the subjects
were below allowances for protein and 52% of the subjects were below
allowances for calcium, '

III., MALES

13 to 15 years of age There were 7 subjects. 100% or all of the
subjects were below allowances for fdat, vitamin A, thiamine, riboflavin,
niacin, and ascorbic acid, 86% of the subjects were below allowances
for calories and protein; 85% were below allowances for phosphorus and
iron, 56% were below allowances for calcium. ;

16 to 20 vears cf age There were 7 subjects. 100% or all of the
subjects were below allowances for calories, protein, fat, iron, vitamin
A, thiamine, riboflavin, niacin and ascorbic acid. 71% of the subjects
were below allowances for phosphorus and 28% of the subjects were above
allowances,

21 to 60 years of age There were 75 subjects, 100% or all of the
subjects were below allowances for fat, riboflavin, and ascorbic acid.
97% of the subjects were below allowances for iron and vitamin A. 72%
of the subjects were below allowances for niacin, and 70% for calories,
68% of the subjects were below allowances for phosphorus and 603 were
below allowances for thiamine, 45% were below allowances for protein and
29% were below allowances for calcium,
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61 to 70 years of age There were 12 subjects. 100% or all of the '~
subjects were below NRC allowances for fat, vitamin 4, rlboflavin,Aand
ascorbic .acid, 88% of the subjects were below allowances for iron, 58%
of the subjects were below NRC allowances for protein, phosphorus, and
niacin, 50% of the subjects were below allowances. for calories and
thiamine. 8% of the subjects were below allowances for calcium,

Female subjects

Table 18 summarlzes the dally quantltles of varlous nutrients per
person and comparison with National Research Council Allowances for. female
subjects of Udot, Truk District, Caroline Islands.. ;i . .

There were ll7 female subjects as follows. 12 females between 13
and l5 years of age; 12 females between 16 through 20 years of age; 56 .
females between the ages of 21 through 60 years of age; 10 females, 61
years and over, and 27 lactating women.,

The average intakes, NRC allowances, percent of allowances, percent
of subjects below allowances for calories, protein, fat, calcium, phosphorus,
vitamin 4, thlamlne, riboflavin, niacin, and ascorbic acld are given in
Table 18,

III,. FEMALES

13 to 15 years of age There were 12 subjects. 100% or.all of the
subjects were below allowances for fat, iron, vitamin A, riboflavin, and
ascorbic acid, 75% of the subjects were below allowances for niacin., 67%
of the subjects were below allowances for calorles. 8% of .the subjects
were below allowances for phosphorus and 50% were below allowances for
protein, 41% of the subjects were below allowances for thiamine and 33%
were below allowances for calcium,

16 to 20 years of age There were 12 subjects. 100% or all of the
subjects were below allowances for fat, iron, vitamin A, riboflavin and
ascorbic acid, 83% of the subjects were below allowances for niacin, 75%
of the subjects were below allowances for thiamine and phosphorus. 67% of .
the subjects were below allowances for protein, 58% of the subjects were
below allowances for calories and 25% of the subjects were below allowances:
for calcium,

21 to 60 years of age There were six subjects. 100% or all of
the subjects were below NRC allowances for fat, vitamin A, and ascorbic
acide 94% were below; allowances for iron and. r1boflav1n. 66% were below
allowances for phosphorus, and 53% were below allowances for niacin,
L6% were below allowances for niacin., L6% were below allowances for
calories and 42% were below allowances for thiamine., 36% were below
allowances for protein and 25% were below allowances for calcium,

61 to 70 years of age There were ten subjects., 100% or all of the
subjects were below allowances for fat, vitamin A, riboflavin and ascorbic
acid. 90% of the subjects were below allowances for iron. 70% of the
subjects were below allowances for phosphorus and 60% were below allowances
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.for niacin. 50% of the subjects were below allowances for calories,
‘protein and thiamine, 20% were below allowances for calcium.

Lactating women There were 27 subjects, 100% or all of the subjects
were below NRC allowances for fat, iron, vitamin A, riboflavin and
ascorbic acid, 89% of the subjects were below allowances for calories
and 88% were below allowances for niacin., 85% of the subjects were below
allowances for protein and 8l¥ were below allowances for phosphorus,

77% of the subjects were below allowances for thiamine and 48% were
below allowances for calcium, o

Classification’of averages of nutrient intake in relation to NRC Recommended
Dietary Allowances

Table 19 gives the classification of averages of nutrient intake
of 290 Trukese of Udot, Caroline Islands, in relation to NRC Recommended
Dietary Allowances. Classification of average intake is given as percentage
of NRC Recommended Dietary Allowances,

For calories, protein, calcium, and thiamine the greatest number
of average intakes were in the group which was 90 to 100% of the NRC Recom-
mended Dietary Allowances,

Table 19 .

Classification of Averages of Nutrient Intake of 290 Trukese of
Udot, Carolinc Islands in Relation to NRC Recommended Dictary Allowances.

Classification of Average Intakec as
Percentage of NRC .ccommended Dietary Allowances
by rary turai

90-100 70-89 Under

Percent Percent 70 rercent
Calories 123 56 111
Protein 150 56 8L
Fat, 6 7 27
Calcium 198 pal 71
Phosphorus 105 59 126
Iron 43 31 24,6
Vitamin A 3 11 276
Thiamine 133 50 107
Riboflavin 7 36 247
Niacin 100 60 130

Ascorbic Acid 2 9 279
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For fat, phosphorus, iron, vitamin A, riboflavin, niacin, and
ascorbic acid the greatest number of average intekes were in the group
which was under 70% of NRC Recommended Dietary Allowances.

DISCUSSION

Little is known about the physiological requirements of the
Trukese for various nutrients.

In order to have some data on body sizes of Trukese, 282 male
and female Trukese, from the ages of 1 through 70 years, participants in
this dietary survey, were weighed and measured by the author,

Table 20 shows the weights and heights of 282 male and female
subjects from 1 year through 70 years of age. The weights are given in :
pounds showing the range and average; heights are given in inches showing
the range and average.

The average weights of Trukese were compared with average weights
of ‘Ameriocans of the same age group to obtain the difference between
Trukese and Americanse.

Table 21 shows the difference between average body weights of
Trukese and American subjects of the same.sge group.

Trukese subjects had smaller body sizes when compared with
American subjects of the same age group, with the exception of females 21
years and over, where the average weight for Trukese females was two
pounds heavier than the average weight for American females.

CALORIES

Caloric requirements, using the FAO formula for calculating..
these requirements, would be similar to the calculated values for Marshallese
as the body sizes of the Trukese are very much like the Marshallese and
the mean temperature of Truk is the same as that of the Marshall Islands.
For details see section under Discussion in the Nutrition Study of the
Marshall Islands.
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. Table

B0

Weights and Heights of Trukese Subjects. . |

Height (inches)

Age «Sex ~  MNumber of Weight (pounds)
(yrs.) subjects Range Average Range Average
1-3 K, .17 20-30 25 . 22-30 27
"F 15 20-30 25 B 2%{30~:- 2
L6 M- 7 - 30-35 "32 36-40 38
¥, 14 20-33 28 - 36-40 38
7-9 M 13 4260 - 50 hO=55-" 1 .45
F- 4 40-60 L8 o OAO-5L L WY
10-12 .M 12 64-90 78 48-50 50
o F 9 65-88 .76 . . - 50-38 52
13-15 * M 7 70-120" 98 * : - 55-6 60
- F 12 75-125+ 100 - -50-68 58
16-20 ¥ 7 95-165 133 5568 63
« F 12  80-140 121 55-65 61
21-60 M 75 110-200 138 59-695 . 6L
F 56 90-170 125 , 55-687 - 1 61°
61-70 M 12 98-160 123 59-69 63
F;:. 10 90-150 121 : 56-64 56
Table . 21.
Comparison of Average.Weights of Trukese with Weights of
Anericans Given for Bach Age Group in the Table of
Recommended Daily illowances, National Research Council.
Weights of Americans Weights of Trukese pifference ’
Age group . weight in Pounds .= Weight in Pounds in Sounds
013 27 ‘ 25:° -2. -
L.to 6 4. 30 52 ¢
7 t0.9 - 58, . 49 =9
10 to 12 78 77 e~
13 to 15 (girls) 108 100 -8
16 to 20 (girls) 122 121 -1
13 to 15 (boys) 108 100 -8
16 to 20 (boys) ul 133 -8
21 and over
(females) 123 125 /2
21 and over (males) 154 138 -16
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FOOD ITEMS COM:ONLY CONSUMED BY TRUKESE STUDIED IN THIS DIETARY SURVEY

1,

2.

3.

4,

BREADS

CEREAL AND CEREAL DISHES

CRACKERS

TRUKESE
Pinauwa

Rais

FISH, CRUSTACEA, AND SIMILAR FOODS

TRUKESE
Ar
Boro
Bula

Eni
Fide

Ikechon

Kinfou

Kuo

Meigyogyo

Meich

Musunm

Nippach

Onon

Patu

ENGLISH

Parrot fish

Wrasse

Surgeon fish (Tang)

Sea Bass

Snapper

Wrasse

Sea Bass

Trigger Fish

‘Damsel Fish,

Sergeant Major,
Squirrel Fish
or Soldier Fish

Octopus

Bivalwves found in
mangrove swamps

Mackerel

Surgeon Fish (Tang)

ENGLISH
Bread, white

Rice, boiled,
white

Crackers, soda

SCIENTIFIC.
Scarus

Family Labridas
Naso Lituratus

Cephalopholis
Argus (Bloch)

Family Lutjanidee
(genus Lutjangg)

Family Labridase

Epinephelus macro-
spilos (?)

Sigenus (punctatus?)

Family Balistidae or
HMonacenthidae

Siganus Rostratus

Contains several
species belonging at
least to the familiar
Pomacentridae and
Holocentridae

Octopus (Octopus)
sp. (probably O. o.
cyanea)

Lucina edentula (Linnd)

Family Acanthuridae
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Senif

Sewit
Sim

To
Tsufu

5. FRUITS

6. MEATS, FRESH

~222~

ENGLISH

..... Sardines, small

“ "Scorpion Fish

Clam Hippopus hippopus
Clam Tridacna sp. (probably
T. crocea) ;

Parrot Fish Family Scaridae

TRUKESE ENGLISH

Utsu Bananas, raw and cooked

Naimis Limes

Painaper Pineapple

Sasaf * Soursop

Mangko Mangoes

Sennia VWatermslon

Kurukur Orange

Kippwau Papaya

Pik Pig

Chukg Chicken

7. MEAT, SAUSAGE AND SIMILAR PRODUCTS

8, HILK

9, NUTS

Nu

Taka

Apun

" 'SCIENTIFIC
A clupeid fish,

probably of the
genus Harergula

Chicken soup

Frenkfurters
Evaporated milk for infants

Coconut fluid from the
immature nut

‘Meat from mature coconut

Meat often called spoon
meat from immature coconuts

Family Scorpaenidae
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9. NUTS (COKT'D) TRUKESE ; 'ENGLISH
| 0t or chéfaf - Embryo of theA
sprouting coconut

10, OUGAR

Wo , Sugar cane

Suke Sugar, white, refined
11. VEGETABLES

b Kon Breadfruit, steamed and

pounded into a loaf

Ainbet mei : Breadfruit, toiled
Aponau Breadfruit, beked
Hatun Breadfruit, steamed, pounded

and coconut milk added .

Ror or opou Breadfruit, roasted, chafred,
skin scraped off:.and baked in
coconut milk .

Emesifich : -~ Breadfruit, steamed, pounded
-and coconut o0il added

Kemuti " Potato, sweet

Pwoteiton Poéato, whité

12, MISCELLANEOUS

Kofi - . Goffee

ik . Tea
liso soup

BREADFRUIT AND TARO SEASON

Bulk of the breadfruit crop is,obfainod during the main harvest
season from July to September. During this season, the surplus is stored
as fermented breadfruit, "apot”.

Meikoch, a variety of breadfruit, is harvested in October,
Meikooch, sawan, and Meiyon are in season from the middle of December un-
til the middle of January and in good years until middle of February,



.

Root orops such as puna (Cyrtosperma chamissonis), taro or
oni (Colocasia esculenta) and dryland taro or ke (Colooasia macrorrhiza)
and tepioca are cultlvated all year round, -

RECOMMENDATIONS

See section under Recommendations Based on Dietary Studies in
the Nutrition Study of the Marshall Islands,

SUMMARY

Seven~day dietary records of 280 Trukese of Udot, Truk District,
Caroline Islands, from the ages of one to 70 years of age were studied for
daily quantities of calories, protein, fat, calcium, phosphorus, iron,
Vitamin A, thiamine, riboflavin, niacin and ascorbic acid., These figures
were then compared with. National Research Council allowances.

Taking the total group of 290 subjects,'the following results
were obtained when daily intakes were compared with NRC allowances:

1. Calories; 186 subjects or 64% were below NKC allowances
end 104 subjeots or 36% were above NRC allowances.

"2+ Protein: 162 subjects or 56% were below allowances and 128
or 44% were above NRC allowances,

"3+ Faty 188 subjects or 99% were below NRC allowances and two
subjects or 1% were above allowances.

4, Calcium: 97 subjects or 33% were below allowances and 193
subjects or 67j% were above NRC allowancas.

5. Phosphorus: 212 subjects or 73% were below NRC allowances
and 78 subjects or 27% were above NRC allowances.

6. Iron: 282 subjects or 97% were below NRC allowances and
eight subjects or 3% were above NRC allowancess

7. Vitamin A: 287 subjects or $9% were below NRC allowances
and three subjects or 1% were above NRC allowances.

8. Thiamine: 170 subjects or 58% were below allowances and
120 subjects or 42% were above NRC allowances.

9. Riboflavin: 288 subjects or 99% were below NRC allowanoes
and two subjects or 1% were abova NRC a.llowances. :

10. Niacing 197 subaects or 68% were below NRC allowances and
93 subjects or 32_% were above NRC allowances.

11,  Ascorbio ’Acid- 289 subjects or 99% were 'below NRC allowanoes
and one subject or 1% was above NRC allowances. ; .



226
PART III

A dGMPARATIVE STUDY OF THE NUTRIENT INTAKES OF THE
MARSHALLESE OF MAJURO VILLAGE; HARSHALL ISLANDS, AND THE
TRUKESE OF UDOT, TRUK DISTRICT, CAROLINE ISLANDS

PURPOSE: To compare the nutrient intakes of the Marshallese of Majuro
Village, Marshall Islands, a "low" island; and the nutrient intakes of
the Trukese of Udot, Truk District, Caroline Islands, a "high" island.

PROCEDURE: As .given in seotion for the Marshall Islands and the Caroline
Islands.:

RESULTS

Table 22 summarizes the daily quantities of various nutrients:
per person and comparison with National Research Council allowances of the
Marshallgse children of Majuro Village, Marshall Islands and the Trukese
chil&ren of Udot, Caroline Islands. } ¢

There were 120 children. Ages 1 to 3 years: Iarshallese, 24;.
Trukese, 12. :Ages 4 to 6 years: Marshallese, 12; Trukese, 21, Ages 7
to 9 years; Marshallese, 6; Trukese, 18. Ages 10 to 12 years: Marshalleso
63 Trukese, 21, .

The average 1ntakes, NRC allowanoes, percent of allowanee, per-
cent of subjects below allowances, for calories, protein, fat, ocalcium, -
phosphorus, vitamin A, thiamine, riboflavin, niaoln and asoorbic acid
nre given in Table 22. :

1. - CHILDREN

1 to 3 years of age In comparing the Marshallese and the Truxese
of this age group, for the Marshallese, a greater percentage of subjects:
were below allowances for all nutrients except niacin, For the Trukese,
a greater percentage were below allowances for fat, phosphorus, iron,
vitamin A, riboflavin and ascorbic acid. For protexn and niacin almost .
half of the subjeots were above and half below NRC allowances. For calcium,
it was. evenly divided between those:above and those below allowances. '

4 to 6 years of age For the ilarshallese, a greater percentage of
the subjeots were below allowances for all nutrients except iron and
niacin, For the Trukese, a greater percentage of the subjects were below
allowances for all nutrients except caloium and thiamine., Caloric and
niacin intakes were divided with almost half of the subjeots above and
half below allowances.

7 to 9 years of age . For the liarshallese, a greater percentage of the
subjects were below allowances for all nutrients except niacin, The per-
centage for protein and for iron were divided with half of the subjects
above and half below allowances. For the Trukese, a greater percentage
of the subjects were below allowances for all nutrients except calcium and
niacin, -
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10 to 12 years of age For the Marshallese, a greater peroentage
of the subjects were below allowances for all nutrients except niacin.
For the Trukese, a greater percentage of subjects were below allowances
for all nutrients expept calecium, For calcium almost half of the subgects
were below allowances and half were above allowances.

Table 23 summarizes the daily quantities of various nutrients
per person and coumparison with National Research' Council allowances of
the Marshallese males of Majuro Village, iarshall Islands and the Trukese .
males of Udot, Caroline Islands.

There were 147 males. Ages 13 to 15 years: Marshallese, 3;
Trukese, 7, Ages 16 to 20 years: karshallese, 2; Trukese, 7. Ages 21
to 60 years: Marshallese, 33; Trukese, 75. Ages 61 to 70 years:
Marshallese, 8; Trukese, 12, ' ;

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for calories, protein, fat, ocalcium,
phosphorus, ‘vitamin A, thiamine, riboflavin, niacin and ascorbic acid are
given in Table 23, oy

IT. MALES

13 to 15 years of age For the Marshallese, a greater percentage
of the subjects were below allowarces for all nutrients, For the Trukese,
a greater percentage of subjects were below allowances for all nutriénts.
except calcium. Almost one half of the subjects were below allowances
and one half were above allowances for calcium,

16 to 20 years For the Marshallese, a greater percentage of the
‘subjeots were below allowances for all nutrients except protein, phosphorus,
iron, vitamin A, thiamine and’ niacin, For all these nutrients, one half
-of the subjects were below allowances and one half were above allowances.
- For the Trukese, a greater percentage of the subjects were below allowanoes
for all nutrients except calcium,

21 to 60 years of age For the Marshallese, a greater percentage
of the subjects-were below allowances for all nutrlents. For the Trukese,
a greater percentage of the subjects were below allowances for all nutraents
exocept protein and calcium,

6l to 70 years of age TFor the Marshallese, a greater percentage
of the subjects were below allowances for all nutrients except niacing
For the Trukese, a greater percentage of the subjects were below allowances
for fat, iron, vitamin A, riboflavin, and ascorbic acid. Almost one half .
of the subJects wore below allowances and one half were above allowances
for protein, phosphorus, thiamlne, and niacin, For calories, one half
were below and one half above NRC allowanoeso = :

Table 24 summarizes the daily quantities of wvarious nutr1ents
per person and comparison with National Research Council allowances of
the Marshallese females of lajuro -Village, Marshall Islands, and tho
Trukese females of Udot, Caroline Islands,
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There were 180 females. Ages 13 to 15 years: Marshallese, 3;
Trukese, 12, Ages 16 to 20 years: Marshallese, 4; Trukese, 12, Ages
21 to €0 years: ilarshallese, 36; Trukese, 56. Ages 61 to 70 years:
Marshallese, 9: Trukese, 10, Lactating women: Marshallese, 1l; Trukese,
27.

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for calories, protein, fat, calcium,
phosphorus, vitemin A, thiamine, riboflavin, niacin, and ascorbic acid
are given in Table 24.

Iil. FEMALES

13.to 15 years of age For the Marshallese, a greater percentage
of subjects were below allowances for all nutrients. For the Trukese,
a greater percentage of subjects were below allowances for all nutrients
except calcium and thiamine. For phosphorus, almost one half of the
subjects were above and one half below allowances. For protein, one half
were below and one half ebove NRC allowances.

16 to 20 years of agpe For the Marshallese, a greater percentage
of subjeocts were below allowances for all nutrients except phosphorus and
iron where one half of the subjects were above and one half below allowances.
For the Trukese, & greater percentage of subjects were below allowances
for all nutrients except calcium, For calories, about one half of the sub-
jects were below allowances and one half were above allowances.

21 to 60 years of age For the Marshallese, a greater percentage of
subjects were below allowances for all nutrients except niacine. For the
Trukese, & greater percentage of subjects were below allowances for all
nutrients except calories, protein, calcium and thiemine., Almost a half
of the subjeots were below allowances and one half were above allowances
for niacin, '

61 to 70 vears of age For the Marshellese, a greater percentage
of subjeots were below allowences for all nutrients except niscin, For
the Trukese, & greater percentage of subjects were below allowances for
fat, phosphorus, iron, vitamin A, riboflavin, niacin and ascorbic acid.
One half of the subjects were below and one half above allowances for
calories, protein, and thiamine.

Lactating women For the Marshallese, a greater percentage of sub-
jects were -below allowances for all nutrients except niacins For the
Trukese, a greater percentage of the subjects were below allcwances for
ell nutrients except calcium.
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Classification of Averages of Nutrient Intake of
Marshallese and Trukese Subjects in Relation to
“NRC Recommended Dietary Allowances

Table 25 gives the classification of averages of nutrient in-
take of 161 Marshallese subjects and 290 Trukese subjects in relation to
NRC Recommended Dietary Allowances. Classification of average intake is
given as percentage of NRC dietary allowances. The number of individuals
in each group is given as percentage of subjects studied.

1. Calories: 4% of the Marshallese and 43% of the Trukese
were in the 90 to 100% group. 18% of the Marshallese and 19% of the
Trukese were in the 70 to 89% group in relation to NRC recommended
allowances. 78% of the Me.rshallese and 38% of the Trukese were in the
under 70% group.

2, Protein: 29% of the liarshallese and 52% of the Trukese
were in the 90 to 100% group, and 27% of the Marshallese and 19%.of the
Trukese were in the 70 to 89% group. 44% of the Marshallese and 29% of
the Trukese were in the under 70% group,

3. Fat: 3% of the liarshallese and 2% of the Trukese were in
the 90 to 100% group; while 2% of the Marshallese and 3% of the Trukege
were in the 70 to 89% group.- .95% of both Marshallese and Trukese were.
in the under 70% group in relation to NRC recommended allowancess

4, Calcium: 2% of the Marshallese and 68% of the Trukese .
were in the 90 to 100% group; while 3% of the Marshallese and 7% of the.
Trukese were in the 70 to 89% group; and 95% of the Marshallese and 25%

of the Trukese were in the under 70% group in relation to NRC reoo:mnended '
allowa.nces.

5, Phosphorus: 8% of the Marshallese and 36% of the Trukese
were in the 90 to 100% group; 9% of the Marshallese -and 20% of the |
Trukese were in the 70 to 89% group; while 83% of the lMarshallese and 44% .
of the Trukese were in the under 70% group in relation to NRC recommended
allowanoes. ;

6. Iron: 42% of the Marshallese and 4% of the Trukese were
in the 90 to 100% group; 20% of the Marshallese and 11% of the Trukese
were in the 70 to 89% group; while 38% of the Marshallese and 85% of the
Trukese were in the under 70% group in relation to NRC reoommended
allowances.

7. Vitamin A: 13% of the Marshallese and 1% of the Trukese: :
were in the:90 to6 100% group; 3% of the Marshallese and 4% of the Trukese |
were in the 70 to 89% group; while 84% of the Marshallese and'95% of the |
Trukese were in the under 70% group in relation to NRC recommended allowanoes.

8. Thmmine; " 207 of the Marahallese and 46% of the Trukess.
were in the 90 to 100% group; 19% of the Marshallese and 17% of ‘the -
Trukese were in the 70 to 89% group; while 61% of the Marshallese and 37%

of the Trukese were in the nder 70% group in relation to NRC reoommended
allowancese.
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Table 25.

“lassxflcat;on of Avera,as of Nutrlent Intake of Marshalles» and Irugese
in Relat;on to NRC accommended Uietary Allowances.

Classxficatlon of Averege Intake as Percentage of NRC dccomsended Dictary
Allowances. MNumbor of Individuals in gfach Group Given as Percentage of Sub--
Jects Studicd.

90 to 100 ‘ 70 to 89 Under 70
Percent Pereent ~ Percont
Marshallcse Trukese Marshalicse Trukese Marshslless Trukeso
Percent Percent Percent Porcent Percent Percont
Calories I L3 18 19 78 38
Protein 29 52 Y 19 by 29
Fat 3 2 2 3 95 95
Calcium 2 €8 3 7 95 25
Phosphorus 8 36 9 20 83 Ak’
Iron - L2 "ilf' L 20 ¢ .,.11 5 ¢ 85
Vitamin A 13 | 1 3 - L . 84 95
Thiamine 20 46 19 . 61 - 37
Ruboflavin 1 5 L 12 95" -85
Niacin ' 58 34 i - 20 21 22 45

Ascorbic Acid 7 :i_ 3 3 90 96
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9, Riboflavin: 1% of the Marshallese end 3% of the Trukese
were in the S0 to 100% group; 4% of the Marshallese and 12% of the Trukese
were in the 70 to 89% group; and 95% of the iarshallese and 85% of the
Trukese were in the under 70% group in- relation to NKC recommended &llowances.

10, Niacin: 58% of the Marshallese and 34% of the Trukese were
in the 90 to 100% group; 20% of the Marshallese and Zl% of the Trukese were
in the 70 to 89% . group; and 22% of the Marshallese and 45% of the Trukese
were in the under 70% group in relation to NRC recommended allowances.

1l. Ascorbic amcid: 7% of the Marshallese and 1% of the Trukese
were in the SO to 100% group; 3% of the Marshallese and Trukese were in
the 70 to 89% group; and 90% of the idarshallese and 96% of the Trukese
were in the under 70% group in relation to NRC recommended allowances.

DISCUSSION . Bt
Data for the Marshall Islands dietary study were ocollected during
the period from January 18th through May 29th, 1951, while the data for
the Caroline Islands study covered the period from June 27th through
October 8th, 1951, )

The diets of the people are influenced by the seasonal fruits
and vegetables available, so this comparative. study does not indicate the.
differences that exist between the dietaries for the whole twelve months
period but shows only the differences or similarities during the seasons
when these studies were undertaken, For a true comparison, the studies
should be underteken for a year period. -

»

Marshall Islands is representative of a "low" island and the
Caroline Islands, of a "high" island. "Low" islands are coral atolls and
"high" islands are of volcanic origin. The supply and variety of vegetables
and fruits differ on each of these islands.

The Marshallese of Majuro Village depended more on store goods
for their source of food supplies,. For example, rice, sugar, flour and . .
camed goods were predominant in their dietary, Trukese of Udot depended
on the sea and their vegetable crops for their existence. Fish, octopus,
shellfish, breadfruit, bananas and coconuts were used in greater quantities.

Fish heads and fish bones were not as commonly used in the
Marshallese diets while the Trukese took small fish (Musum), boiled them
and ate the whole fish including heads, bones, and entrails. The bony
structure of fish is high in calcium values and this is ome of the
reasons why the calcium intake was higher among the Trukese than the
Marshallese. 68% of the Trukese were in the group which was 90 or 100%
of the NRC recommended allowances, while only 2% of the Marshallese
were in this group. 95% of the Marshallese were in the under 70% of
NRC recommended allowances groupe.

For other differences in the diets, 43% of the Trukese were in
the upper group for calories and only 4% of the Marshallese were in this
group. 78% of the Marshallese were in the lowest group for calorie¢ in-
take. It was breadfruit season in Udot and everyone had large quantities
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of "kon" to eat, while in the liarshall Islands the breadfruit season had
not started,

- For protein intakes, 52% of the Trukese were in the upper
group for protein inteke, while only 29% of the lMarshallese were in this
group. On Udot, the women of the village were responsible for fishing
while the men of the village were responsible for "kon" making.,  Each
day the women were out in the reef looking for shellfish or octopus.

At leeast once a week, they fished in groups with their hand nets in the
lagoon. . About once in two weeks,. the Chief's wife took all the .awailable  :
women of the v111age on the Chiefts boat and thay went -out in the -ocean

to fish leaving their homes very early in the morning and,return;ng

very late at night., They came back with large amounts of fish, which

they divided among the people .of the : v111age. Men did the fishing on
Majuro, usually on Saturdays. ‘ 4 e

For phosphorus intakes, SGo of the Trukese were in the upper
group and only 8% of the Marshallese were ;in this group. Usually foods
that have calcium have phosphorus also, so that it often follows that
... when ‘calcium intakes are low phosphorus intekes are also low, ;

For thiamine intekes, 467 of the Trukese were in the upper
group, and only 20% of the liarshallese were in this group. For the
Trukese, the large amounts of breadfruit eaten may account for the
thiamine intake.

For iron and niscin intakes, Marshallese were in the upper
groups. ' .

Both the Trukese and Marshallese diots were low in fét, riboflavin,
Vitamin A, and ascorbic acid.

Trukese did not include coconut sap in their diets as it was
unlawful to tap coconut trees. This law was put in effect to curtail the
making of fermented coconut. sap liquor, "Large quantities of coconut sap
were used by the larshallese, TR

. .The reasons for the existence of these defioxencies and how
they may be remediéd is discussed in the seotion under Recommendations
Based on Dietary Studies in the Nutrition Study of the Marshall Islandse

. SUMMARY

Seven~day dietary records of 157 Marshallese of HMajuro Village,
Marshall Islands and 290 Trukese of Udot, Truk District, Caroline Islands,
from the age of one to 70 years of age were studied for daily quantities
of calories, protein, fat, calcium, phosphorus, iron, Vitamin A, thiemine,
riboflavin, niacin, and ascorbic acid., These figures were then compared
with National Research Council alléwances. Tables are given with figures
for average intakes, NRC allowances, peércent of allowances, percent of
subjects below allowances, for calories, protein, fat, calcium, phosphorus,
vitamin A, thiamine, riboflavin, niacin, and ascorbic acid. Differences
and simllaritlea in the nutrient intekes of the Marshallese and Trukese
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