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WUTRTTICH STODY T HICRONESITA

WTRODUCTION

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 ieast 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 observatidns had been reported under the CIMA or ST programs.

Th$moin1meMHGMQllﬂavamssdedmdasrqm%aﬁawﬁeofa'ﬂmw
island and Udot in the Truk district, Bastern Caroline Islands, as a “high"
island,

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

Samples of native foods for nutrient analysis were also collected at this
time. The samples were sent to the FPoods and Mutrition Department, University
of Hawaii Agricultural Experiment Station, where Professor Carey D. Miller
directed the chemical analysis of the samples.

PART T
NUTRITION STUDY (M IIAJURO ISTAMD, HARSHALL ISLAHMDS

HMajuro Atoll lies 7 degrees 05! North, 171 degrees 23! Fast, about ten
miles Vest of Arno Atoll; it is 21 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 and organizing the survey.

Before beginning the actual collection of data for the nutrition survey,
tine was spent in acquiring some Inowledge 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 Ullga, where it was possible to contact
Harshallese officials and nersong of authority and influence on the locality
from vhom help could be obhained, as the success of the swrvey, tc a large de-
gree, depended on obialning such cooperation,

The teacher trainee group at the school, who had come from many islands
of the Marshalls, 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 v;th a brief degcrlptxon of the foods
which are produced 1ocallyq

A LIST OF HARSHALLESE TOODS‘TITW A BRIEF DESCRIP TTCN T8 EHGLISH
oF EACJ F00D

EARSHALLESE ENGLISH

Bop Pandanus fruit,

Eroum . A Boiled or baked pandanus;

liokan ' Cooked and preserved péndanus fruit.

Beru _ Pandanus ‘and arrourood r‘?J_ou:r' coomed together as
a dessert.

Joanrong . Pandanus Juice.

okanrul S Meat of baked or boiled pandanus frtlt mlxed

with grated coconut and baked.

Jekska ' " Shredded fresh pandanus dried for alriost one week
o B and used as a confectlon. : : :

Kobeo Raw pandanus irult.

M3, Breadfruit.

Kon jin RBaked breadfrvit--roasted and skin scraped off

‘nbefore eating.

Bolje] Green breadfruﬂt is taken and stored wmtil it
: T o ‘ripéns. Both core and skin.are removed, Hole
is filled with coconut milk from grated coconuts.
Hole is covered with.part of core, then bread-
fruit is.wrapped with green bresdfruit, leaves
tied with pandanus roots and baked about half an

hour.
Kdbjar -~ Baked breadfruit in um or pit.
Jokkob " Breadfruit porridge~-~both core and skin are re-

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



MARSHALLESE

Ainbat ben

Bwiro

Jankwin .

Manaka jen

Teck

ENGLISH

P v

" Breadfruit is cored and skinned., Cut into

piecea and boiled, After it is boiled on089
it is again boiled with coconut milk,

Preserved breadfruit,

1. Skin is removeéd, core taken out and bread-

“fruit cut into half.
2s Then brsadfruit is put in a basket and
left overnight anchored in the waters of
the lagoon,
3. Breadfruit is taken from the lagoon and -
. 1eft 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. LEat when needed,

. Made from Mijiwan .(seeded) breadfruits. Take
. while green from tree and let ripen. Take oub
- sgeds, core, and skin, Put breadfruit in large
_coconut leaves which are woven into coconut
'leaf Baskets. Put baskets in earth oven and
. leave overnight., Take out, unwrap, flatten

out and leave out in sun to drye After bread-

' fruit is dried, roll and wrap in pandanus leaves
and tie with semnit twine into rolls.

Made from preserved fermented breadfruit of the
sesedless 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, Tt 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 c¢leaned
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 wntil 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

Chubwe _ ]

Bitro

o Jekafn”f
Moo
Tu

' <Waini

" Jakamal ST

o pmedamA

f;Lukor »
’L}_Ihtlr

o Jiabo

" ‘Ren in ni-

Timamin - -
© ' Bolenar
A

Kabran

- Alnbat k“b B S R

Fry k“bran-

Jenkunmn k"b

Jukjuk in kabran

R

ENGLISH

After kneading until breadfruit becomes sticky,
mix with: coconut milk, wrap in cocdnut 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 sé.po
'-Mgat_of tﬁe immature coconut,
_ Embr&g of ‘the sprouting coconut.

Meat of the ripe coconut,

Jekaro ‘boiled for four hours or more until it
beccmes 8'syTup (coconut syrup) .

uJekaro b01led for half an hour.

Coconﬂt-candy made from a mixture of jakamai
and grated coconuts. :

* Ta andfjekaro mede into a pudding.

Baked 1u°

Heart’ of ﬁhe palm tree,

W&ter of the drinking coconut,
Ferm.entgagi::coconuto

Immatﬁ}é‘émbryo of the sprouting coconut,
Coconut.milko

Banana.

Boiled banana.

" Fried banana,

Dried banana halves,

Boiled bananas in skin, Mashed and mixed with
grated coconut meat, Sugar or jekaro added for
flavoring.,



MARSEALLESE

KZbran emmer
Umum kK3bran
Tik

Tukor

Til wnam
Fry iik

Iik sol

Tik monaknok
Tik kalal
‘soipin 19
Iik jim
Tik jJinhatat

Wil

Shiokara
Bao

Bab ﬁﬁﬁm |
Bao ainbat
Soup in bao

Taktake

Fry bao

Koﬁiekin'pikj

Ainbalt pik
Umum pik

Fry pik

ENGLISH

Ripe banana. .

Baked banana in um,

. Fish. .

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

Baked fish in umum,

Fried fish with salt for flavoring,

Preserved fish, Head and bones are removed -
from fresh fish, Salted overnight, Dried
for -about one week, i
Dried fish baked in umum and dried Tor one‘week.

Boiled. fish with coconut milk.

- Beiled£ish Soup with breadfrult,- arrowroot: -

flour, rice and iu,

e [

Fish bodﬁéd on heated rocks,

Smoked fish-~coconut husks and dried pandanus

~_husks_are used for smoking.,

 Salted entreile of buma or bonito fish,
-lChickén, L N P

" Bakéd chickén. "

" Boiled chicken,

"Chicﬁén_#&ﬁpfﬁith breadfruit, rice and iu.

Boiled chicken with green papayas cooked with
soy sauce and sugar,

Fried chicken,

POI‘k o

Boiled pork.
Baked pork,

Pork fixed with shoyu and fried,
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MARSHALLESE

Pik sol

Wor

Ainbat wor
Jinkar wor
Mo3

Ainbat in moj

Umim in moj

"y AL

Taraj

" isigat tarad

L
Unum iara)

sy Kablel

Jukjuk in farad = |

LLE

Benben in mokmok

Jup in mokmok
Kebjeltak

Banke
Ainbat in banke

Bere banke

Jokkob in banke
Rimaj .

Berulep

ENGLISH'

Preserved pork (salted)o

Lobstero

SR PO

Boxled lobstero

Lobster conked ort heated rocks,

Eel

. Boiled eel,

“Baked eel,

Boiled“gel with coconut milk,

Cyrtospérma chamissonis.

- Boiled Cyrtosperma chamissonise /-

- Bakked Cyrtosperma chamissonis.

5*f§yrtbgperma chamissonis boiled in coconut milke

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

A“%@ffbﬁrdot flour,

Arrowroot flour and jekaro mixed togsther,

Arrowroot flour, jekaro and grated coconut
néat .

" -Krréliroot flour, iu, fish and coconut milk,

IPTEAS

"L Arrowroot flour, crackers, and jekaro,

' Arrdurodt flour with grated coconut meat from
semlurlpe coconutls and baked.

%*Pumpkln.

" .Bojiled pumpkin,

Pumpkin is boiled and mashed, Grated coconuts

_and sugar are added and the m1x$ure is baked,

_7B01led pumpkin and rice,

_Mollusk baked and boiled,

Coconut craeb boiled or baked on hot rocks.



MARSEALLESE

Rej~s0l
Ke=unum

Won-tmim

Ritob-g.irbot axd wmum:, .

Ninet (Ratak) or
" Mot (RELik)-

TAipenwon = ainbat -

andaummn'
Pako-
‘ijd_ '
Maﬁo
Tou
~n‘Mon_.
éwébwe
Lajabil
Jirul
Be jiwak
Mo jo
Ak
Nana
Kalo
Mule
Koar Mok
Meome J
Jelkar
Koak .-~
Kot kot

Ran (Retek) or
Rofionbat (RE1lik)

-T-

ENGLISH

Whale preserved with salt,

‘Baked pOTPOlS@o_QJ\
’j"Turtle, baked and preserved.-5; 

{.octopus, b01led and baked. f:i
TLSqudsj_boilad and-bgked._

 Turt1e eggs, baked_and b01ledo'\‘

Sh&rk baked and boi ed, | o

.-Flylng Tishe

~,~Sard1nag;w_”,,‘

Maokérelo

“Red snapper. .

Tuna £ishe’

Bonito..

Shellfish,

Black tern,,

White tern.

Frigate bird, - .. ..
Booby gannet,

Séﬁ gull,

ﬁigeon,

érey tern,

“Elack tern.
:LBlaék tern,
Rail.

_Turnstone.

Wild duok.
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FOODS AVAILABLE IN THE MARSHALL ISLANDS FOR THE MARSHALLESE

Stores were visited and.prices ¢ollected during the time spent on
Uliga, Marshall Islands to gather information about food purchasing and
foed avallabllity. 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 Comnany supplied the main bulk
of food going to these stores,

The Island Trading Company of Micronesia had as its purpose the pro-
moticn 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 adegquately 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 a 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

Tea $1413 $1,19 , $1.30
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TABLE 2

INDIGENOUS WAGE SCALES FOR THE MARSHALL ISLANDS

Grouﬁ (1) . Apprentices (minimum ra#a)’___Ooll cents/hr,
Co@rowp (TIY nskilled | (minimum raete) 0.17 cents/hr,
Group (III) Semiskilled (minimum rate) 0,21 eents/hr.";
Group (IY) L Skilled (minimum rate)’ j 0.25'oents/hr.
.‘érpﬁp (V) ;o “Suparvisoré _ (minimum ratei Ny 0,29 centé/ﬁrq
Group (VI) ‘~"_; _’Professioﬁals V(ﬁinimuﬁ:rate) ' xﬁéo'pefimpntﬁ

‘ An average unskilled laborer rmnsives about £28 per month, $90 per
month is considered the highest sala: y paid to e Mafsnallesa in Uliga.

: ‘Halary scales were IOW'and frod prices were oconmparable to the pr1ces
4f?ound in’ tha bnlted States whexo. the wage scale is h1gher,

A number of Marshallese wo;ked for the Civil Administration Unit for
five end & half days of the week. :Sunday was observed as the Sabbath and
. bhe Marshallese did not work. “Hey spant most of the day in church. Food
for Sunday was cooked on uaturdej except in Darrit and Kwajaleln where they
cooked on Sundey.

...~ The author asked about the p0331billtv of fishing %o’ help &ugment the
food: supply but the Marshallesa Feolt that they did not have the time to fish
and, therefore, must depend on 1mpor+ed canned foods. They found that getting
suff1clent food was an economic hardship, especially the protein foods,

such as canned meats, oanned fash and evaporated milk.

Marshailese stores

There were s8ix retail’ stores and sixteen bakeries owned by Marshallese.
The most: importent ohe was the Majure Trading Agsociation, a Marshallese co-
operative composed of about 200 members. Some of the prlces as of March,
1951 quoted by the ﬁssociatlon were as follows-

Rice = . - ' o 11 cents/1b,

Soy sauce L $1.27/gade
Sugar o ': u:‘ﬂ' 5. i., S 13 cents/lb.
'i.saloon pllot oracker S 3% ‘oents/1b,’

'Flour B 9 cents/ib,
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Canned heef stew with vegetables 59 cents/#Q can

Canned evaporated milk (when available) 23 cents/#2 can
The storekeeépers 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 plece of tin, A fire is made by using coconut husks and woed
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 & 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 frox 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 feod in
most of Micronesia., To have doughnuts mentioned in their dietaries became
a common occurrence,

A field trip to the outlying districts furnished information abcut
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
fumish sufficient information to 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 utensils-used in the villagé were brought from a central.store.amd. "
they were ‘alikeé, :Thus, without. changing the routine procedufes of the -
v1llagers with experlmentatlon, deviations from the normal were kept at a
minimum so that.data- collegted would, ba indicdtive of their daily normal -
consumption of food, The survey went. ‘along smoothly and ‘was- completed in

a shorter time due to preliminary piannlng, thus keeping the natives -
interested in food intake records which were kept willingly. This would have
been difficult to do 1f the survay had been an unduly long, dall, and tedious
procedureb e TN Lo

e

Other factors considered in planning and organizing the survey
1' Unlt of - survqy

“In Mlcronesia, a: famlly unlt 15 dlfferent from one in our soc1ety»‘
A household 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 unity

. Sampling |

The selection of subjects was. 1nfluenced by avallablllty of famllles,
distances to be cnvered, attitude of people tdwards the survey, and. presenge
- of leading: members .of the community. who were, in close touch with people and

“could’ explain-to-them the purposes. of the survqy and 1ntrpduce them to thﬁ
1nvest1gatorn S

NO statmst101an’was avallable to glve technlcal aid in choosing the
'sampleoe An‘attempt was made tg. get a representatlve sample of- families
from the Jnlab district eof MaJuro Nlllage who were within walklng dlstance
according to the random sampling plan, g1v1ng sach 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 1ncluded such as copra
workers, storekeepers, the King and others, Many dge groups, males," A
females, lactating women, pregnant women, and children were included,’ Most
age groups were ‘ineluded bub there were. very few,of the intermediate school
age group and joung adults, who were elther at school 1n Ullga, or worked in
government p031tions at . Uligao : : R

3 Tlme perlod

A seven day- perlod was chosen S0 that any varlatlon 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 harvestlng of
vegetable crops determined the food patterns, The diet was monotonous and:
-'showed very llttle day to day Warlatlon.. o

x

fhaz Interpreter ;,;

~Tt ‘was. necessary to Qmplqy an 1nterpret.er° "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 communltyo This wag necessary-to
detect any deviation from normal which may be introduced to impress the:



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’ reseritment, - As he was a local person, he was trusted more-than
an outsider and received a greater degree of to-operation from the group
unider: survey, The techniques -of interviewing and other relevant business
- was dlscuSSGd before the survey was begun. IR :

5. Record forms S

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

60 PubliCi'try L

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 Majure village., Personal visits to the King ard

"village chiefs with gifts to explain the survey and hav1ng them pass the
' 1nformation on to their subgects.-

ITX, NUTRITION SURVEY IN MAJURO VILLAGE, MAJURO ISTAND, MARSHALL ISTANDS

‘1_ Preparatlon for survey in Majuro village

After the orientatioh period on Uliga was over, the necessary equipment,
'canned foods and other items, were taken to Majuro Island by Coast Guard boat,

Miss Eleanor Wilson, Protestant m1531onany, accompanied me to Majuro
*vlllage and introdueed ‘me-to the community leaders, - It was very helpful to
have Miss Wilson, who Was respected and well-liked by: the' v111agers, to take
" the 1nvest1gator into a predominantly Protestant communltya T ,

: There were’ two political groups on Majuro Island and since both groups
were to be included in the study, formal calls w1th gifts were made to both
leaders, , : .

All this was done Saturday morningo Saturday afternoon was devoted to
thoroughly cleaning the native house. - 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 1nterv1ewed and hired,

Church services were attended on Sunday where averyone 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 adquainted with them.
Monday mornlng v131ts to familles were begun with the 1nterpreter.

Iype and extent of waste was investigated in detall 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 portiqns 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 cocorut and other similar

B
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facts. Foods were measured and weighed on a gram scale. By determining
these figures, the villagers conld write down the number of various foods
such ag two pendunus keys or three drinking coconvuts. For a few foods,
whicn appeared most frequently on dietaries, the food eaten by a number of
subjects was measured and weighed in order to arrive at a more accurate
estimation of the serving size. Foods such ag bhoiled rice, taro, and
breadfruit were weighed o determine in grams the amounts recorded in
nousehold measurements of foods, such as a serving of rice in an enamel
dish, cocouut shell, or messkit; a roasted breadfruit, half of a bread-
fruit, heaping tablespoon of suger and other food items. As stated before,
since mogt household utensils were alike as source of supply was the same,
an average veight could be used for the various foods.

Several types of fish werz weilghed after cooking to determine edible
portiong by removing wastage and refuse such as bones, head and entrails.

Households were vigited at random once during their weekly period at
meal time. One meal was weighed to determine in grams the amount of food
congumed and alsc to check accuracy of food amounts as moted by subjects.
Food was aiways served cold and it was divided as evenly .as possible among
the members of the household. Aduits took certasin portions and children
(6 to 10 yeers of age) got about half of the adult portion.

Recipes were made up for mixed cooked dishes. WMany cocked food sam-
ples were brought back to the University of Hawail Agricultural Experiment
Station for chemical food analysis vhich were used in interpreting end
calevwlating the digtsl” -

Za Routine procedure of the interview

The number interviewed in a given time depended on the distances
involved, as well as on the sverage time taken per interview. The average
number per day was about eight households. Houvsehold visits began about
seven in the morning and the lagt visit ended about six at night. ILunch
was eaten at home or with villagers when invited at meal time.

Daily visits vwere 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 toc be followed for the survey
and the data to be recorded. At this time, the villager digplayed dishes,
spoons, cups, glasses, coconut shells and other ulensils and eguipment uvsed
in eating so that the investigator knew what they were reporting in terms of
hougehold measurements, Individual consumption was determined by recording
individual food inteke in terms of servings and household measures. Portions
were given as edible portions except for certain foods which were given in
numbers as mentioned before in this report. Information about the household
was also recorded at this time. A day's record was to be kept in Marshallese
and they were to be collected the following day. When records were collected
each ltem 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 recorded in the notebook, slsgo. FBach person in the
household was interviewed separately. HWothers were guestioned about food in-
takes of smaller children, All food consumed during the day including between
meal feedings were recorded. Data wes 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 deflnlte nuiser of meaWS consumed dally.

3 Data - collected

3. DBasic data

1. Kinds of foods eaten

2. Distribution of foods among meals and between meal feedings
3. Amounts eaten in numbers of foods, servings, or household

measurements

li. 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 nmembers of the household
e. Names - all names used in the past
f. Other relevant informaiion

1. Pregnancy
2. Lactation
g. Occupation

c. Example of a household for one week
1, Information about the household
liembers of the housenhold
(a) 1MMale, 4O years old, husband, copra maker

(b) TFemale, 38 years oid, wife, lactating woman
(¢) Temale, 5 years oid

(d) TFemale, 3 months, 12 days old
(e) Temale, 70 years old, grandmother

Food data_

L0 years old man

grams.’
grams. -

grams’

ounces’
cup .-

teaspoons. -

grams. .
grams
grams:
cup

“teaspoons

teaspoons

JMonday
" Rice, boiled, white Coa 700
" Goconub, drinlking (fluid only)- 1
- Breadfruit, Bukdrol, roasted. -~ . 1,00
Tlsh, Mouij, baked (edible portlon) : 100
Tuesday '
Bread, white, fresh 8
Tea, black ‘ 1
Sugar, white, granulated ' - %
Rice, boiled, white" - ' 300
Jawit, baked (edible portlon) 300
Taro, Kallkllk, boxied 500
Water - 1
Milky- evaporated . 2
Sugar, white, granulated -2
Tiednesday o
~ Baru (little crab) ) 10,
.. Rice, boiled, white - 700

grams.
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Bread, white, frash

Goconut, drinking (fluid only)
Pandanus, rew

Tea, black

Sugar, white, granviated

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

Friday
Fish, Net, baked
Bread, white, fresh
Tea, black
Sugar, white, granuvlated
Coconuty drinking, (luid only)
Pig, roasted
Breadfrait, Batalkdalt, reoasted

. Saturday

Rice, boiled, white
Breadfruit, roasted, Bulkdrol
Tish, ioulj, baked

Coffee:

Sugar, white, granulated

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

38 years old woman

Monday
Rice, boiled, white
Coconut, drinking {fluid only)
Breadfruit, Bukdrol, roasted
Fish, Moulj, baked

Tuesday
Taro, Kalillik, boiled
Coconut, mature, meal
Tea, black
Pandanus, raw

Wednesday.
Rice, boiled, white
Taro, Yan, boiled

L
1

13
2

L

500
L0

h

13
200

LCo

200

200

200
1C0

Loo

TO0
1:00
100

500
200

300
200

slices

keys
cups
teaspoons

grams

grams

cups
tavlespoons

keys
grams

grams
ounces

cup
tablespoons

grams
gramng

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) .

Coconub, spoon meab,
Pandarius, raw

Tea, black

Sugar, white, granulated

Thursday

Rice, boiled, white

Tish, Xuban, baked

Tea, black

Sugar, white, granulated
Coconut, drinking {(fIuid only)
Pandanus, ramw

‘Coconut, mature, meatb

Friday

Fish, Met, baked

Bread, white, fresh

Tea, black

Sugar, white, granulated

Saturday

Rice, bolled, white
Breadfruit, Bukdrol, roasted
Fish, Mouij, baked

Colffee.

Sugar, white, granulated

Sunday

5

Breadfruit, Bukdrol, roasted
Pig, roasted

Doughnut

Rice, boiled, white

Tea, black -
Sugar, vhite, granulated

years 0ld female

Ifionciay

Rice, boiled, white
Breadfrult, Bukdrol, roasted
Salted fish, Moui]j, boiled

Tuesday

Fish, Jawit, baked .
Rice; ‘boiled, white

- Sausage, pork

Tea, black
Sugar, vhite, granulated

WYednesday

Rice, boiled, white

Pandanus, raw

Coconut, drinking (fluid only)
Coconut, spoon meatb

Tea, black

Sugar, white, granulated

- 1,00

500

L

.13
200

200

1100
200
200

200

100

e
1,00

300
200

50

50
100
50

_Eg..
O w4

W AR

) keys

cups
teaspoons

grams

grams

cups
tablespoons

keys
grams

grams

. ounces

cup-
tablespoons

gramns
grans
grams

cups

tablespoons

grams
gramns

grams
cup
tablespoons

grams
grams
grams

grams
grams
grams
cup
teaspoon

grams
keys

cup
tablespoon



Thursday
Rice, holled, white 200 grams
Fish, Kuban, baked 150 grams
Pandanus, raw i keys
Goconut, mature, meat 50 grams -
Tea, black 1 cup
Sugar, white, granulated 1 tablespoon
riday
Tish, Vet, baked 100 grams
Bread, white, fresh 2 ounces
Coconut, drinking (fiuid only) 1
Pig, roasted 100 grams
Breadfruit, Batakdal, rcasted 100 grams
Saturdsy
Doughnut 1
Rice, boiled, white - 200 grams
Fish, MouiJ, baked 100 grams
Breadfrult, Bukdrol, roasted 200 grams
Cofies 1 cup
Sugar, white, granulabted 1 teaspoon
Sunday
Breadirult, Buidrol, roasted 10C grams
Pig, roasted 100 grams
Doughnut 1
Rice, bolled, wilte 200 grams
Tea 1 cup
Sugar, white, granulated 1 tablegpoon
Baby 3 months, 12 days old
Monday
Coconut, drinking {£lnid only) i omnces
1iilk, breast
Tuesday
1Mill, evaporated "L ounceg
Water, bciled 3 ‘teaspoons
ik, breast
Wednesday
Milk, evaporated 2 ounces
Hills, breasd
Thursday
iMlk, evaporated 2 ounces
Water, boiled 2 ounces
Iiilk, breast
Water, boiled li ounces
Friday
Coconut, drinking (fluid only) 8 ounces
ik, breast
\%i; ¥ il FEN “\ Wf .v”[\ ?{;g gﬁj M

Honoluly
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Saturday

1ilk, evaporated
- Water, boiled
. Milk, breast

. Bunday ,
" Coconut, drinking (fluid only)
Milk, breast

70 years 0ld woman

Monday
Rice, boiled, white
Coconut, drinking (fluid only)
Breadfruit, Bukdrol, roasted
Fish, Houij, baked

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

. Bugar, white, granulated
Pandanus, raw

Wednesday
Rice, boiled, white
Taro, Yan, boiled )

" Coconut, drinking (fluid only)

Coconub, 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
Goconut, mature, meatl

Triday
Fish, Neb, baked
Breaé, white, fresh
Tea, black
Sugar, white, granulated

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

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

ok

o

.h

700

100
100

500
200

300
200

ele}
200
1200

200

100
N
- 1100

ounces
ounces

ounces

grams

grams
grams

grams
grams

cup
teaspoons
keys

gramns
grams

keys
cup
teaspoons

grams

grams

cups
tablespoons

keys
grams

grams
ounces

gup

tablespoons

grams
grams
grams
cups

‘tablespoons

grams
grams

grams
cup
tablespoons
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Treatment of the dietary survey dato -

From the detailed dietary record of each subJect the consumptlon
of each food was recorded nabulated and calculatedo

The calorxo value and the nutrients ‘supplied oy these foods were
then. determlned by the use of food composztlon tableso '

The tables used were as follows. _
,l,' Food Values of Portions Commonly Used, Bowes and Churoha (1)
2o Composition of Foods, U.ScDode Agriculture Handbook No.. 8. (2)

- 3. Compositlon of Foods Used 1n Far Hastern Countrles. Agrlculture
Handbook No. 3h, (3) '

Lo Food Values of Portlons Commonly Used, Hawaii Supplement to
~Bowes and Church, Carey Do Miller, Marlan Weaver and Stella
-Okitae (L) R -

5, Protein, Fat, Mineral and Vibtamin Content of South Pacific
Island Foods. Unpublished data on native foods, brought back

frem field by author, from the laboratories of Professor Carey .. ..

- Do Miller, Foods and Mutrition Department Unmversmty of G
-Hawaii Agrzcultural Ehperlment Station, Honolulu, Hawaii. (5) .

The oomp081te cooked dnshes ‘were converted back to raw welght equiw‘ri
valents .of 1ngredlents usedc- S

The calorlevand nutrlentivalueS'Of the diet were expressed onja:per
person per day basiso .

Assessmoht of adequaov of dlets

To asseas the adequacy of diets, appropriate standards must be used
as the basis of comparison. The Recommended Daily Dletary Allowances,
Revised 1948, Food and Nubtrition Board, National Research Council (6),
were used as standards. Since: deflnlte figures were not given.for. :
phosphorus, Sherman's standards were used (7)., 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: oaplta 1ntake for calories and nutrlents, as
determined in the survey,_was oompared wath the average per caplta ré=-
commendsd allowanoes. o

Comparison of‘the actual intake of individuals with these allowances
indicates how closely intake approaches the recommended level for calories
and various nutrients for optimun health, Conclusicns can then be drawn
as to which persons have a. dletary status 1ess favorable than otherso
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RESULTS

Infants under one year of age . . . = i gd-'m:. 1w;?w:z;

Intake records for 1nfants under one year of age were collected
for eight subjects. Calories and nubtrient wvalues wers calculabed whenever
possible, however, intakes of breast feeding were not recorded.. -Thergforgy .
a2ll calculations exclude breast milk 1ntakeso

There were three female infants on a dlet of breast milk and boiled
water;’. One:subject was two weeks old: another, one:month old; and the third,
°1x months olda

One female 1nfant of three months had the folloW1ng foods in her diet:
breast.mill, bolled wabter, .evaporated milk, and dripking fluid of immature
coconubs, The daily intake was estimated at 81 grams, of coconut fluldg 2
078, of evaporated milk diluted with 2 ozZs. of boiled water, and 2 ozs. of
boiled wmatier.:: Calculated dailycaloric .and nubrient. values:were -as
follows:: 'caloriesy 87; protein, 4. gms.; fat, Aoh-gms.s carbohydrate,

7.9 gms.; caleium, 151,11 mgs.; phosphorus, 112,64 mgs.; iron, 0,19 mgs.;
vitamin A, 219.4 I, U,; thiamine, 27,4 mcgs.; r1boflav1n, 205,58 mcgs,,
n1ac1n, 0 11 mgsg, -and aSGOTblC acld 32 mgsQ

-+ One female infant - of 51x months of age had for-a day's intake,
breadfrult either baked. or. roasted, 16 :mgs.e; evaporated milk, 4 ozs. diluted
with 4 ogs; of beiled wate;, coaonub.5&@,.56,&@5,}_boiled water, L ozs.;
and breast milk, Calculated daily caloric and nutrient values were as
follows: ..calories,- 144,88;: probein, 5¢34 gms.;:fat,;.5,91.gms.; carbow-
hydrate, 15,19 gms.; calcium, 180,94 mgs.; phosphorus,. 155,10 mgs.; iron, .
Ael7 mgs.; vitamin A, 292.6 I, U,; thiamine, 53.34 megs.; riboflavin,
280,93 ‘megs.; niacin, 0,54 mgs.;'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, copsumption was estimated.at .

4 ozs. of evaporated milk diluted with 4 ozs, of water° L ozs; of ‘Hoiled
water; 15 gms. of--boiled rice; 15 gms,. of white bread; 1 cup of tea w1th
1/2 teaspoon of ‘sugar; -and breast milk, . Caleulated dally caloric and
nutrient ivalues were as follows: calories,; BL,72; protein, 1.76 gms,g.. .
fat, 1,05 gms.; -carbohydrate, 16,63 gms.; calcium, 3.52 mgs.; phosphorus, ..
18; 56 mgs,3- iron 0,28 mgs.; vitamin A, 1,471 U, thiamine, 30,41 MCESa3 .- ..
r1bof1av1n, 13 65 ngs., niacin,; O, 23 mgs,; and a trace of ascorblc a01d. .

The damly estlmated consumptlon of one male 1nfant of elght months.;-
breast milk; evaporated milk, 5 ozs. diluted with 5 ozs. of boiled water;
boiled water, 8 -ozgy-and roasted breadfruit;. 3N gms.. Calculated.daily
caloric.-and nubrient valyes were as followss. . calories,. 278.43 protein,
12,89 gms.; fat, 1lh.lh gms.; carbohydrate, 25,23 gms.; ca101um, 441,06 mgsg,
phosphorus, 363 68 mgs.; iron, 0,66 mgs.; vitamin A 713.1 I. U,; thiamine,
117:73 ‘mégs .3 -riboflavin, - 66@ 58 mcgso, n1ac1n, 76,mgs,, andgalé-mgs°
ascorblc &Clda o, Jn. S T SR i S

One male xnfant of eleven months had the following foods 1n hls ;;
dietary: breadfruit, roasted; boilled pandanus keys; coconut embryOS°
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drinking fluid of immature coconutsy bolled white rice; ripe bananass white
bread; doughnuts; soda crackers; limes; whibte granulated sugar; and baked
or boiled fish, The daily estimated intake was as follows: breadfrult
roasted, 350 gms.; volled pandanus keys, 90 gms.; ocoeonut embryos,li0 gms.,
fluid of immature coconuts, 100 gms.; boiled white rice, 180 gms.; and

ripe bananas, 60 gms. Calculated daily nubtrient intakes were as follaws:
calories, 944.43; protein, 23.06 gms.; fat, 6:.92 gns.; carbohydrate,

196,99 gms.; calcium, 180,81 mgs.; phosphorus, 433-36 mgs,; iron, 10,96
mgs.y vitamin A, 1239.98 I. U.; thiamine, 676,10 megss; riboflavin,

524.22 mogs.s niacin, 8,56 mgs.; and ascorbie acid, 17.26 mgs.

Teble 3 shows the daily quantities of warious nubtrients 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 forby-eight children, ages one through twelve years of
age; forty~six males, ages thirteen through 70 years of age; and sixbty-
seven females, ages one through 70 years of age; included among the adult
females are pregnent and lacbating women. They are divided inbto different
age groups, giving the number of subjscts in each group, sex; runge of
each nutrient, number of subjects in each group, average NRC alliowances
and number below alliowances and psrcent of subjects belar allowances for
calories, protein, fat, calcium, phosphorus, iron, thismine, riboflavin
end ascorbic acid.

1. Calories

For twonty-four male and female subjects, 1 to 3 years of age, the
range was from 406 to 1204 valories, and the average per porscn was 823
calories., The average figure was 68% of the NRC allowances of 1200 calories.
Twenty-two subjects or 92% were below allowances and two subjeots or 8% were
above allowances.



Table 3.

Dietary Studies of the Marshallese of Majuro Village, Majuro Atoll, Marshall Islands by dary durai

Daily Guantities of Various Nutrients per Pérson
. -and Comparison with National Research Council Alliowances

Number _ | Nomber of HiC Rumber Percent
Age of’ Sex Range Groups supjects Aver- allow- below below
subjects in group age ances allowances allowances
Calories ' _
1-3 24 - VAR 406-130% < 500 3 823 1200 22 g2
500-1499 21
4-6 12 MAE  471-1635 <500 1 1096 1600 11 92
500~1499 10 g
- 1500~2/499 1
7=9 6 MAF 1095-1827° 1.000-1999 6 1269 2000 6 100
10-12 - 6 MAF  1193-1913 1000-1999 6 1577 2500 6 100
13-15 3 M 597-1910 500~1499 1 1385 3200 3 100
S 1500-2499 . 2 . :
13-15 .3 T F 1469-1521 1000-1999 3 1487 2600 100
16-20 2 COM 1186-3294 . 1000-1999 - * -1 2200 3800 100
o - 3000~3999 1
16-20 4 F o 7972-1703 500-1499 3 1323 2400 I 100
o 1700-2699 -1 o
2160 33 M L07-2187 < 500 1 1469 3000 33 100
T 500-1499 - 17 | |
1500-2499 . 15 oo o
21-50 36 F 499-2483 <500, . L. 1365 2400 35 97
“1500=2599 S13



Number - Number of : WRC Numbep Percent

Age of Sex Range Groups  subjects Aver~  allow- below below
subjects R in group age ances.” allowances allowances’.
61-70 g M 6401684  500-1499 - 1302 2400 8 100
‘ , 1500-2499 - 4 i ) | )
61-70 9 F 368-1829 <500 1 2197 2000 g 100
5001499 7 5 - |
- 1500-2499 "3
Pregnant o
women 4 Fo 7141375 500-1499 4 1013 2400 L 100
Tactating . o A, , _: L _j o
women 11 F  1081-2078 1000-1999 9 1495 3000 " il ©100 o
| 2000-2999 ~ . 2-. :
Préﬁéin (gm.) . ‘ e o
153" 24 MAF T 549 K20 11 26 4O - 21 - 88
, 20-39 10
50-59 3
L—6 12 VAT 14~91 <20 2 42 50 8 67
20-39 5
40-59 3
90-109 .., 2 .
VEC 6 AR 39-64 T 20-39 1 52 60 3 ; 50
BRI 40-59 2
10-12 6  MAF  35-88 30-49 1 62 70 B CR 83
. ] . . , 50-69 .. 4 : ' e :
80-109 1
13-15 3 M 23-80 20-39 1 S A : - 3 100
‘ : o ‘ 80-109 1 . o e
13-15 3 F 52~69 50-69 '3V 59 80 3 100

—-
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Number . L Number of NRC Number Percent
Age of Sex Range Groups subjects Aver~ ailow- velow below
subjects in group age ances allowances allowances

16-20 2 M 42-152 . 40-59 92 100 1 50-
140-159

16-20 L F 28-81 - - 20-39
60-79
80-109
21-60 33 M 8-13) €20
20-39
4,059
607G
120-139

21-60 36 F 8-85 €20
20-39
4059
60-79
80-99

52 75 3 5.

5h 70 27 82

L7 60 26 72

61-70 g u 2350 ' 20-39 42 70 g 100"

£0-59

61-70 9 F 13=76 £20
2039
L0~59
60-79

38 é0 7 78

Pregnant ‘ _
women A F 20-63 - 20-39
6079

32 85 L 100

- b
FW ORNOW ww M eEaw weBow BN e

lactating ‘ o S
women it F 34488 30-49
; o L . 20t
70-89

62 10 1 100

Fat (gm.) -
% 2 MR T v o<a0 ¢
2049

NN WO

...-.173;..



Number Number of NRC Nuﬁber Peréent

Age of Sex Range Groups subjects Aver— allow- below below
_ _ supjects in group age ances allowances aliowances
b6 12 MAF 8-50 <20 7 21 Kl 11 92
20-19 L
, 50~79 1
7-9 Y6 MAF 0 10-36 <200 3 21 56 ‘6 100
S 20-49 3
10-12 6 MAF 21-52 20~49 5 30 69 6 100
o | 50-79 1
13-15 3 M 17-48 <20 2’ 28 89 3 100
40-79 £
13-15 3 F 17-30 <20 1 25 72 3 100
20-49 2.
16-20 2 it 560 <20 1 32 105 2 100
60-89 1
16=20 ok “F 3-28 <20 3 15 67 i 160
20-49 1
21-60 33 M 2-95 €20 16 2l 83 32 97
2049 16
90-119 1 _
21-60 36 F 2-50 <20 10 23 67 35 97
20~49 26
6170 -8 M 3-32 <20 5 16 67 8 100
20-49 3
621-70 "9 F 2-34 <20 5, 19 56 -9 100
Pregnant ' . PR
women. L F 2-19 <20 L 8 67 L . “ :lQQ_“.
Lacbating 11 F 10-44 €20 3 27 83 1L 100
wonern 20- 1{9 g

_gz_



Numbher
Age of
anhisnts

Sex

Range

Groups

Nwsitber of
subjects
in group

Avep-
age

NRC

 allow-

. ances

Mumber
below
allowances

Percent
below
zl lowances

Calcium (mg. )}
1-3 24

L-6 12

7-9 6

10-12 6

13-15 3

13~15 3

16-20 2

16-20 4

M

L8-647

112-627
126-1028
112-1028

188~509

150-714

289-690

191375

<200
200~-399
500699

<200

200-399

400-599

600-759 : -

< 200
200399
4C0-599

1000-12%9

<200
200-3%99
£00-599

10C0-1299

< 200
200-399
LOO-599

<200 -
LC0-599
70C-599
200-399
600-799

<200 -
- 200-399

229

303

534

486

313

L2

489

77

1000

1.C00

1000

1200

1,00

1300

1400

10C0

2y

12

100

100

100

100

100

100

1Co



800-999

Number Number of Nge fhamber - Percent
Age of Sex Range Groups subjects Aver-— allow-  below below
subjects in group age ances allowances aljowances
21-60 33 M $2-1029 < 200 - b 390 - 1000 32 .97
200~399 10 . '
L00~-599 13
600-799 2
800-999 1
1000-1199 1
21-60 36 F 112-799 < 200 oL 363 1000 36 . 100
200-399 19
400-599 .9
. S 600-799 b L .
61~70 8 M 145-768 <200 - 308 1000 8 100
200-399 b
400-599 g
. 600~799 i . . _
61~70 9 F 177-662 £ 200 3 375 1000 G 100
200-399 - &
4,00-599 1
) 600-799 ‘1
Pregnant .
I F 107-319 < 200 SR 205 1500 4 100
WOIEn 500399 5
Lig;iimg ghl F 213-667.  200-399 ‘1, 466 T 2000 11 100
4C0-599 - 4
600-799 3
Phosphorus (mg.) - AN ’ o . . S
1-3 A MAF 157-868 < 200 3 LOL 1000 24 100
. o - 200-399. 12 - .
00-599 ) ' ;
600799 "S



Number ' Number of NEC Number Percent
Age. of Sex Range Groups subjects Aver- allow-  helow below
subjects ‘ in group age ances  aliowances allowances

L-6 12 AR 218-928 200-399 572 1000 1z 100
400-599
HCO-799
800-999

7-9 6 NAF  466-1125 400599
800-999
1000-1999

'10-12 ) MAF L81-1745 400-599
600-799
800~999

1500-1699

13-15 3 M 302-752 302-500
602752

13-15 3 CF O 572782 500699
700-899

16-20 2 M 673-2422 600-799
Y2000

16-20 4 P 360-1911 300499
- 700-8%9
> 1200

21-60 33 M 299-1784 - 200-399
© 400599
600-799
800-999
1200-1399
> 1400

732 1200 6 1060

925 1200 5 83

552 1320 3 100
655 - 1200 3 100
1547 1320 1 50

867 1200 2 50

Ty 1320 30 91

MPoONOYeW O R ORD R RHWHE oW W W

—88_



Number Number of NRC Number Percent
Age of Range Groups subjects Aver- allow-  below below
subjiects in group age ances allowances allowances
21-60 36 32-1704 < 200 - 1 661 1320 35 97
200-399 2
400-599 10
600~799 16
800-999 5
1200-1399 d
) >1AQO- 1
61-70 8 360-986 - 200-399 2 601 1320 8 100
“H00-599 3
L BR0-759 2
- . 800-999 d
6170 9 313-1319 200-399 3 582 1320 9 100
400-599 3
- . 660-799 2
1200-1399 1
Pregnant T
L 287-810 :200~399 3 451 1800 L 100
women . 800-999 1
Lactating ) 597~1097 L00-599 1 8,0 1800 11 100
women 600-799 4
- 800-999 3
' 1000-1199 3
Iron (mg.) -
1-3 24 1~12 « 5 7 6 7 15 62
5-9 13
10-14 4 “
46 12 " 3-11 L5 .2 8 8 b 33
529 9 ' -
. 210=34 .

~be-



Age

Number
of
subjects

Sex -

Range

Groups

Number of
subjects
in group

Aver—
age’

NHC

aliow-
ances

Hunber
below
allowances

Percent
below
allowances

7-9

- 10-12

13-15
13-15
16-20

16-20

21-60

21-60

61;70

61-70

6

33

36

MAF

i/F

M

M

M

5-17

8-15

6-12

8-27

5-17

4-19

4-18 -

5-15

5.28

5-9
10-14
>15

°=9
10-14
>15
5-9
10-14
5-9
1C-14
=9
>15
5-9
10-14

. »15

<5
5-9
10-14

T

s 15

<5
5-9
10-14
> 15

5-9
" 10-14 -
315

<5

5-9
10-14
>15

; B bt
PREF DU W oW e WBFw MR HE RN Ry REE oW

10

1l

10

10

L1l

10

12

15

15

15

15

12

12

12

iz

3

21

50
67

100
100
50

50
&l

67

75

78



Number ' K Number of NEC Tamber Percent

Age of Sex Range Groups subjects Aver-~ allow- below below
subjects : in group age ances aliowances allowances
Pi'egnant : ' " ' '
women 4 F 4-10 <5 1 7 15 4 100
5-9 2
10-14 1
Lactating ' _ -
: 11 F 7-17 5-9 2 12 15 8 73
women _ 10-14,. 6
215 3
Vitamin & (I.G.)
1-3 " 2l MAF  29-6569 < 499 9 - 1404 2000 20 . 83 . -
500-999 6
1000-1999 5
_ . 22000 4}
L—6 12 MAF  52-9346 <499 5 2019 2500 10 83
L . 500-999 3 :
1000-1999 1-
>2000 3 -
7-9° 6 MAF 7710231 <499 L 3508 3500 4 67
> 2000 2
i0-12 6 MAF 118-10230 <499 5 2550 4500 5 830"
>2000 2
13-15 3 M 88-1781 K99 1 501 5000 3 100
1000-1999 1
13-15 3 F 79-824 <499 2 332 5000 3 . 100
S 500-999 1 — - L
16-20 2. M. 140-3458 <499 1 1799 6000 .. . 1 - 50 ..

72000



Number Number of NRC Number Percent
Age of Sex Hange Groups subjects Aver-  allow-  below below
subjects in_group age ances allowances allowances
16-20 4 F 138-2853 <499 A 1119 5000 4 100
500999 2 ‘
22000 1 )
21-60 33 bl 83-12067 < L99 20 - 1307 5000 - 30 91
500-999 7
1000-1599 1
Z20C0 5
21-60 36 ¥ 72-10231 < 499 19 1524 _ 5000 32 89
500-999 6
1000-1999 3
> 2000 8.
61-70 8 M 741865 < 499 6. 436 . 5000 g 1C0
500-999 - L
1000-<1999. - 1.
61-70 9 F 82~7231 < 499 . 5. 1375 5000 g &9
10060~1999 3
> 2000 1
Pregnant _ R : .
women L F 209-1730 < 1,59 1 1040 6000 2 50
500-999 1
1000-1599 2
Lactating '
womer F 14,8-8693 < 4G9 3 2499 . 8000 - 10 91
500-999 3
1000-1999 1
- >2000 L
Thiamine (meg.) c : : : - L
1-3 24, NAF 124-1192 <200 1 503 . .600 .18 75,
: 200-499 12 o
500-799 N
800-1099 1
1100-1399 1

...Zg'-_.



Number
of
subjects

Sex

‘Range

Groups

Number of
subjects
in group

Aver-
age

NRG
aliow-
ances

Number
below
allowarnces

below

Percent

allowances

10412

13-15

13-15

16--20

16-20

2160

12

33

MAF

MAF

M

380-1064

- 281,~1259

hl7~i22l

377-1435

708-772
721~2109

L,52-1021

L31-2045

200-499
500-799
800-1099

- 200-499
 500-799
© 800-1199

£1100-1399

200-499

- " 5G0-799
© 800-1099
1100-1399
- 200-499
800-1099
1400-1699

7500-999
7
. 2109

200-499

" 500799
* 800-1099

200-499

500-~799

800~1099
1100-1399

. .1400-1699

> 1500

‘ T L A .
PEWOWW TR W F R NN R W W b

642

631

801

939

745
1415

801

by

£00

1000
1200
1500

1300
17C0o

1200

1500

9 75

> 83

3 160

100

..€€..



Mhmmber Number of NRC Nunmber Percent
Lge of Sex Range Groups subjects Aver~ allow-  below below
subjects e ‘ in group age ances allowances allowances
21-60 36 F o 296-2090 200499 7 809 1200 3L 86
5C0~-799 14
-800~1099 10
1100-1399 3
> 1500 2
61-70 8 M LLT7-1875 200~-499 2 839 1200 7 88
500~799 3
- 800-1099 2
’ . >1500 1
6170 9 F 345-1494 200-459 2 683 1000 8 89
- 500-799 6
o 1400-1699 1
Pregnant b F ool 546-933 500-799 3 718 1500 4 106
women R ' 800-1099 1
Lactating :
women F 121-1910 <200 1 876 1500 10 91
' 500-799 5
800-1099 1
| 1100-1399 3
| »1500 1
Riboflavin (meg,) : . . .
1-3 24 MAF 99-964 < 500 18 409 900 23 96
500-799 5
_ 800-1099 1
L-6 12 L MfF 221-700 < 500 9 439 1200 12 100
500-799 3
7-9 6 MAF  365-863 £ 500 3. 563 1500 -6 100
' - 500~799 2 e :
1

B 80Q~1099

...-f7€_



Number of NG Number Percent
subjects Aver- allow— Dbelow below
in group age ances allowances allowances

Number
Age of Sex
subjects

Range Gféugs_'

10-12

13-15

13-15

16-20

16~20

21-60

21-60

61-70

61;70f5.”.q

6

33

36

VAR

M

M

A?l-331

320-877

459653
684-1583

158-832

3671477

375-1318

351-11.50

- 383-958

<506 
500-799
80051099

< 500
500-799
800-1099

< 500 .
500799

500799
15007 -+

< 560 '
500-799

800-1099 -
<500, ..
800-109%

1100-1399
14,00-1699

<s00
500-799
800~-1099

1100-1399

< 5C0
500-799

1100-1399

¢ 560

500-799. .
800-109%

'._S
HWmWWsd D R Ok HREE R oW

bt b

NEOND

R R

621
622

568
1133

637

n26

648

619

550.

1800
2000

2000
2500

1800
1800
1500

1800

1500

6

33

36

100

100

100

100

100

100

1C0

100

00

..gg....



Number o "Number of NG Number Percent
Age of Sex Range . Groups “subjects Aver- allow- below below
subjects _ _in group age ances aliowances allowances

Pregnant

o 4185 2500 4 . 100

4 F 262-770 - - €500

N i 500-799
F o 384-2293 <500

500799
800-1099

lactating 11
women

786 3000 1 100

Hiw o oN

Niacin (mg.)
1-3 24

e h‘é e lZ;N

. 7-9 6

Soo10-12 6.
U 134150 3

13-15 3.
16-20 2

16-20 4

2160, 33

HAF 3-1h-, :a,

WA 6—155{'»'

MAF 10-15

YAF- . 9—17;:.4'_ i
Moo 918 -

FL N 1115 -0

Moo T-k0: -
B T 1019
s R0-29

LO-49 - 7

Mo 925

F 8*1?1.

C ot 1100-1399

¢ 10
10-19

<10
10-19

10-19

<10
10-19

< 10
10-19

10-19

¢ 10
2029

<10
10-19

< 10

‘N
HEFN W MR W e PN o

ot ™
NGO W

11

12

12
13

12

17

10

=

10
10

15

13
17 =

12

15

<23

33

42

33
67

67
50

75

70

mgg_



Number
Age of
subjects

Sex

Range

Groﬁps

Number of
subjects
in;group

Aver-
AgE

NG

allow-

ances

Number

below

allowances

Percent
below
allowarnces

21-60 36

61-70 8
61-70 9

Pregnant L
. wWomen

Lactating 13
women

Ascorbic Acid (mg.)

1-3 Ry

Lh=6 12

7-9 6

10-~12 6

MAF

VAR

M£F

MAF

7-20
8-15
7-15
6-11

10-21

3-114
1-78

5-47

6_57“

-y

10
10-19
20-29

<10
10-19

10
10-19

~ -

< 10
©10-19

10-19
20-29

<10
10-29
30-49
> 50

< 1G
10-29

30-49

> 50
< 10

. 10-29

30-49
< 10

10-29

30-49

=350

11

oo\ F—’-p

Mo W

RN oW PRV W oW

ilR

1z

. 16
20

30

"i9

26

[ 12

10
15

15
32
50

60

75

17

20

LY
38
Ll

100

hb

&3
67
100

100

HLg;



Lge

Number ;

of

Séx

R&nge

- Groups

Number of
subjects
in group -

Aver—
age

NRC

allow;;

ances

Number
below )
allowances

Percent
below. -
allowances

13-15

13-15
-16-20

; 16-20

'21-60
21-60

61-70
6170

Pregnant
women

Lactating
women

subjects

3

3
2

4

33

36

L

11

M

_—

M

6-88

s
8-32

7T
. 3-88

C 488
7431
s

L 5eTL

¢ 10
> 20
¢ 10-
%10
o 30-49
<10
S 30-29
o 30k
.10
10-29
50
10

NN

50
€10

A0-29 7
30-49

T 10

3049

¢ 10
10-29

<10
10-29

> 30

30-49 ;i‘t?‘

T1029 0
L3049

CRWe RW REE R NHRE W o b e W

33

6
20
10

w

o

13

17

90
80

100
80

75
70

75

70

100

150.

3

3

2

32

35"

1L

00 -

100

100 -

100

97

97

100

100

100

200 .
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For twelve male and female subjects, 4 to 6 years of age, the fange:
was from 471 to 1635 calories, and the avérage per person was 1096 calorlesc
The average figure was 68% of thé NRC allowances of 1600 calories. Eleven
subjects or 92% were below allowances and one subgect or 8% was above.thie!.
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 caloriesa
The average figure was 63% of the NRC allowances of 2000 ealories. Six'
subjects or 100% were below allowances. e

For six male and female subjects, 10 to 12 years of age, the range
was from 1193 to 1913 calories, and the gverage per person 1577 calories,
The average figure was 63% of theé 'NRC allowances of 2500 calories. Six
subjects or 1C0% were below allowances., o

For three male subjects, 13 to 15 years of age, the range was from
597 to 1910 caleries, 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 subsectsa 13 to 15 years of age, the range wag '
from 1469 to 1521 calories, afid the ‘a¥erdge per person was' 1487 caloriés.. . :
The average figure was 57% of the NRC allowances of 2600 calories, Three:. :
subjects or 100% were below allowances, S

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, calorleso Two subjects
or 100% were below’ all@qucesoa- Y - R F

For four female subaects, 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 subjeqts
or 100%Z were below allowances, : ;

For thirty-three male sub;ects, 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, Thmrty—
five subjects or 97% were below allowances and one subgect or 3% was abova
the allowance, : : :

For eight male subjects, 61 to 70 years of age, the range was from :
641 to 168l calories, and the average per person was 1302 calories, The
average figure was 54% of the NRC allowances of ZAOO ca.lorieso Eight
subjects or lOO% wete below allowanceso . Y C .

For nine female subgects, 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 calorles, Nine subjects



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 subjegts, lactating women, the rangse 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'one hundred 51xtymone °ubjects, one hundred
fifty-seven subjects or. 97A were below allowances and: four subJeuts or. J%
were above allowances, s :

20 Prote;n :

For twentyufour male and female subgects, A to j years of age,_the ~
range was from 5 to 49 grams, and the average per person was: 26 gus,; . The,
average figure was.65% of the NRC allowances of 40 gms, Twenty-one or 88%
were below allowanoes and three subgects or 12% were above allowancesa

For twelve male and female subaeots,"a to 6 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 subgects or 33% were above allowanceso

For six male and female subgectss 7 to ¢ years of age, the range
was from 39 to &/ gms., and the average per person was 52 gmss The average
figure was 87% of the NRC allowances of 60 gmso Three subjeckts or 5N%E
were below allowances and. three subgeots or 50% were above allowanceso _

For six male and female subaects, i0 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 837 were
below allowances and che subjeot or 17% was above the allowanceo e

For three male subjects;, 13 to 15 years of age, the range was- from (
23 1080 gms., and the average per person was 49 gms. The average figure
was 58% of the NRC allowanoes of 85 gma, Three subJects or 100% were below
allowances. e

For three female subjects, 13 Lo 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 gmss. Three subjects or 1007 were below
allowancosa A _;:3 . . : ‘ o

For two male subaects, 16 to 20 years of age, ‘the range was from. 42 :
to 1A2 gmS,, and the average per person was 92 gms. The average figure .
was  92% :of the.NRC. allowances of 100 gms, One subject or 507 was below the
allowanoe and one subject or 50% was above the allowanceo

For four female subjects, 16 to 20 years: of age, the range wasg from
28 to 81 gmso, and the average per person was 52 gms. The average figuré
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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 |
from 8 vo 134 gms., and the average per person was 5L gms, “The . average .. . .
figure' wag 77% of the NRC allowances of 70 gms. Twentyhseven subjects or‘jj
827% were below allowances and six subjects or 18% were above allowances.

For thirty-six female subgects, 21 to 60 years, of age, the range e
wes ‘from ‘8 to 85 gms., and thé average per person was 47 gms. The aVerage;g
figlre" was. 78% ‘of the NRC allowances of 60 gms, Twenty~31x subJects or, B
72% were below allowances and ten or 28% were above allowances, ’

<" For’ elght male subjects, 61 to 70’ years of age, the range, was from.
23 to 50 gis., and the averagé per persen was 42 gms, The average flgure was
60% of the NRC allowances of 70 gms. Bight 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 subgects 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 figure was 38%.
of “the NRG allowances of 85 gms, Four subgects or 100% were below allowances.

For eleven femalée subjects, 1actat1ng women the rarige was from 3& t6
88 gms., and the average per person was 62 gms, .The average figure was 62%
of the NRC: allowances of IGO gmso Eleven subjects or 1007 were’ below
allcwances,- ) o o

For the total’ group of one hundred’ slxtyuone subjects, one hundred o
thirty or 817 were below allowancea and thlrty—one or 19? were above .-
allcwanceso ‘ . .

3. -* Fat

For twentymfour male and female subJects, lto3 years. of age, the
range was from’ onie to 37 gmsa, and the average per. person was 13'gms, The ...
average flgure was 39% of ‘the NRC alléwances of 33 gnis. . Twentyhthree subgects
or 96% were below sllowances and one subject or L% was above the ‘dllowance. -

For twelve male and female subjects, 4 to 6 years of. 888, the range
was from 8 £o-510 gms°9 and ‘the' average per person was 21 gms. The average. .
figure' wal k8% of the NRC allowandes of Ll gms. ~Eleven sub3ects or 92%'were :
below allowarices and one subject or 8% was above the allowande, o

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 ngo The _average . -,
figure was "37% of the NRC allowances of 56 gmsn Szx subgects or 1007 were .
below allowances,

For six male and female subjects, 1C to 12 years of 888, the range
was from 2L to 52 gms,,’ and the averagé per person was 30 gms. The. .average
figuréd was 43% of the NRC allowances of 69 gms, 3iX subjects or 100% were
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below allowances,

Por three male subjects, 13 to 15 years of age, the range was from
.17 to L8 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. : s . - Co

... . . For three female subjects, 13 to 15 years of age, the range was 17
to 30, -gms,, and the average per person was 25 gms, - -The-average figure was.
35% of the NRC allowanoes of 72 gms, Three subaects or 1007 were below
allowances, T ;

For.two male subjects, 16 to 20 years of age, the range was from 5.
te 60 gms,, and the average per perscn was 32 gms. The average Tigure was
...30% of the NRC allowances of 105 grs, Two subjects or 100% were below 7
‘allowances. , . o : )

. 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, Theraverage figure was
227 of the NRC allowances of 67 gmss  Four subjects or 1007 were below
allowances, ‘ S : C

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 svbaects or 9% were'
below allowances and one sub;eet or 3% was above the allowance., - '

. - Por thirty-six female subjects, 2L to 60 years of age, the range was
._frem 2 to 50 gms,, and the average per person was 23 gms. .The average .
flgure was 34% of the NRC allowanges of 67 gms,. Thirty~five subjects or -
97% wers 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 &ms., and the average per person was 16 gms,. The average figure-was
2L% of the NRC allowances of. 67 gms. .. Eight subjects or 100% were belﬂw
allowances.

. For.nine female subjects, 61 to 70 years of age, the range was from
2 to 3h ams., and the ‘average. per person was 19:gms. The average figure

was 34% of the NRC allowances of 56 gms. Nine subjects or 1007 were below
allowances, .

, . For four female subjects, pregnant women, the range was from 2 to.
19 gms¢9 .and the average per person was 8 gms. The average figure was 12%
of the NRC allewances of 67 gmso Four subjects or 1007 were below allowances.

For eleven female subgects, lactatlng women, the range was from 10
to Lk gms., and the average per person was 27 gums. The average figure was
32% of the NRC allowances. of 83 gmsa Eleven subjects or 100% were below .
allowances, o o L L

For the total group of one hundfed sxxtyéone subjects, one hundred —
fifty-seven .subjects or 97% were below allowances and four subjects or 3?
:were\above allowances, SO e e . :



La Calcium

.. For twenty-four male.and female subjects, 1 to 3 yearsg of age, the
range was Lrom 48 to bL7 mgs,, "and 'the averagé per person was 229 mgse .Lhe -
ayerage flgure was, 237 of "the NRC allowances of 1000 mES, Twentyhfour
subjects or 100% were "below allowances, L

.. For twelve male and female subJects, L to 6 years of age,. bhe.range
was from 112 to 627 ngs., and the average per person was 303 mgs. The cy
average flgure was 30% of the NRC, allowances of 1000 mgs. Twelve subJects .
or 100% were below allowances, T

For six male and female subjects, 7 to 9 years of age, the range was
from 129 1o 1028 mgs., and the average per person was 534 mgs. The average
figure was 53% of the NRC dllowances of 1000 mgs, Four subjects. or 67% wers
below alléwances and two subaects or 33% were above allowances, :

For six male and female subjects, 10 to 12.years of age,. the range
wasg from 112 t0 1028 mgs., and the average per person was 186 mgs. ~ The L
average flgure was 40% of the NRC allowances of 1200 mgs. Six subJects or .
100% wer's below allowances,

- 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 mgso Three subgects or lOO?
wera below allowanoes, _ .

For three female subjects, 13 to 15 years of age, the range was from
150 to 71L mgs., and the average per person . was hh2 mgs. The average figure
was 34% of the NRC allowances of 1300 mgsa _Three subJects or 100% were o
below allowances. ) L R
For two male subjects, 16 to 20 years of age, the range was from 289
to 697 mgs., and the average per person was 489 mgs. The average flgure was,
35% of the NRC allowances of IAOQ mgso Two subgects 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 flgure
was 28% of the NRC allowances of lOOO ngso . Four subgects or 1007 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 NRG alloWences of 1000 mgso Thirty=two subjects or
* 974 were below allowances and oré subgect or 3% was above the allowance.

For thirty-six female subgects, 21 to’ 60 years of age, the range
was from'll2 to 799 mgs., and the average ‘per person was 363 mgs., The
average figure was 36% of the NRC allowarices of 1000 mgs. Thirtyﬁslx sub-
jects or 100% were below allowances.,

For elghs male sub;ects, 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
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‘ below allowances,

For nine female sub;ects, 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.- a]lowances of 1000 mgso Nine subjects or.100% were.
,below allowancesa_-; SR
For four female subdects, pregnant women, the range was from 107
to 319 mgs., and the'average pér person was 205 mgs. The average figure
was 20% of the NRC al}ewances of’ lSOO mgs, Four subJects or.100% were -
below allowancesu ‘ C e o

For eleven female subjects, lactatlng women, the range was from 213
ta 667 mgs., and the average per person was 466 mgs. The average figure
. was 23% of the NRC allowances of 2000 mgsa Eleven subjects or lOO% were
- below allowances. S e

For the total group of one hundred sixty-one subjects,:one hundred
fifty-eight subjects or 98% were below allowances and three subgects .or. 27.
were above allowances. . . o

50“ . Phosphorus

- For twenty-four male and female subgects, 1 to 3 years of age, the.
range was from 157 to 868 mgs., and the average per person was LO4 mgs. .
The average figure was 40%-of the NRC allowances ‘of 1000 mgs,, . Twenty—-four.
subjects or 100% were below allowances.,

For twelve male and:-female subgects, h"e'é years of age the range
was from 218 to 928 mgs.s-and the average pef pérson was. 572 mgs,.. The. -
average. figure was 574 of the NRC allowances of 1000 mgsq Twelve subjeets
or 100% were below allowances. o .

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

For six male and female subjects, 10 to 12 years of age, the range
was from 481 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. 1007
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 Yo 2422 mgs,., and the average per person was 117% of the NRC allowances
of 1320 mgs. OCne 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
fagure was 72% of the NRC allowances of 1200 mgs. Two subgects or 50% were,
below allowanoes 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 subject.s
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“figure'was"so%'of the NRC allowances of 1320 mgs, Thirty~five or
Q7% were below allowances and one sub;ect or 34 was above the allowance.

For elght male subjects, 61 to 70 years of age, the range 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 subgects or 100% were ‘
below allowanoces. -

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
flgure was L4% of the NRC allowances of 1320 mgss Nine subJects or 100%
were' beIOW'allowancesa ‘ N

'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 257 of the NRC allowances of 1800 mgs, Four subjects or,lOO? were
below allowanoes. ' ST '

For eleven female subjects, lactatlng ‘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. . ‘ o

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

b, Iron )

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

For twelye male and female subjects, & to 6 years of age, the range
was from 3 to'll mgs.; and ‘the average per” person was & 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 mgso, and’ the average per person was 10 mgs . The average
figure was 100% of the NRC allowances of 10 mgse 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 subgects or 33% were above allowances.

_ For three male subaects, 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, thé range was from &
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 & mgs. The average figure
was 40% of the NRC allowances of 15 mgs. Two subjects or 50% were bélow
allowances and two subjects or 50% were above allowances.

For thirty-three male subjects, 21 to 60 years of agv, the range was..
from 4 to 19 mgs., and the average per perscn was 10 mgs,' The average
figure was 83% of the NRC allowances of 12'nigs. Iwenty one subjects or
64% were below allowances and twelve subjects or 36% were ahove aﬂlowanceso

For thirty six female subjects, 21 to 60 years of age, the range. 3
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 & 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, 6L to 70 years of age, the range was from
5 £0.28 mgs,, and the average per persén was 1l mgs. The average f;gure
was 92% of the NRC allowances of 12 mgs, Seven subjects or 78% were, below.
allowances and two subjects or 22% werée above allowances.

' For four female subjects, pregnant women, thé range was ffqm.ﬂﬁto_.
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 100% 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, FEight 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”31x sub;ects or 35%
were above allowancesa

Te ‘V:Ltamm Ajj,_‘?-

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
sub jects 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 5
was from 52 to 93&6 I. U., and the average per person was 2019 I U. The ...
averagé Tigure was 81% of the NRC allowances of 2500 I, U, Ten subgects or
83% were below allowances and two subJects or 17% were above allowances,

For six male and fémale subgects, 7 to 9 yeara of age, the range Cas
was from 77 to 10 231 I.U,, and the average per. person was 3508 I, U, The
average fagure was 1007 of the NRC allowances of 3500 I, U, Four subJects
or 67% were below allowances and two’ subaects or 33% were above allowances.

For 8ix male and female subaeots, 10 to 12 years of age, the range
wa.s from 118 to 10 230 T, U., and the averagé.per pérson was. 2550 .U, | .
The average figure was 57% of" the NRC ‘allowan¢es “of A5OO "Te Uo ‘Five gub- .
jects or 83% were below allowances and oné subJect or 17% was above
allowangear C e P i Al ean el meson e w

For thiee male subjeots, 13 to 15 years of age, the rapgo was from ;.
88 to 1781 I. U., and the average pér perdon was’ 901 I, .The average =~
figure was18% of the NRC #dllowaricés of ‘5000 Iy U," Three “subjects or 100%
were below allowances. " 3 - e

B For three female subJects, 13 to 15 years of age, "the range was v;;
from 79°to 824 I. U,, and the averagé per perschi was 332, U, The average’ .
figure was 7% 6f the NRC allowandes of 5000 I, U. Threé subjects or 100%
were_below allowancesc . L ,

For two ‘malé’ subgeots, 16 to 20 years of age, the’ range was Irom L‘”ml
140 t673458 I, U., ‘and the average per person was 1799 I, U ; Tha” afrﬂage s
figure was 30% of thé NRC allowandes of 6000 I. U, One subject or 50% was™
below the allowance, amd one subject or 50? was above the allcwance.

?or four ‘female subgects, 16 to 20 years of age, the rarge'wae from N
138 Yo' 2853 T, 'U., and the average per person was 1119 I. U, The avérage ..
figure was 22% of the NRC allowances” of ‘5000 T. U, " Four subjects or 1007
were below allowances. . . _ L

TR St

For thirty three male subgeots, 21 to 40 years Tof age, the range o
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, . Thirty subjects
or. 917 were below allowances and three subaects or 9% were above allowances.,

“For thlrty six female subJeote, 21 to 60 years of age, the range:fjbii
was from 72 to 10,231 I, U,, dand the average per person was 152h .o,
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The average figure was 30% of the NRC allowances of 5000 I, U, Thirty-
two subjecte or 897 were below allowanoes and four subjects or 11% were
above allowances.

For eight male subgecus, b1l to 70 years of age; the range wag from
75 to 1865 I. U, and the average per person was 436 Is U,  The average
figure was 9% of the NRC allowances of 5000 I, U, Eight subjects or 1C0%
were below allowances° e ‘ "

"For nlne female subgeots, 61 to 70 years ‘of “age; the range was from -
82 to 7231 I, U,, and the averdge per person was- 1375 I, U, The average - - -
figure was 27A of the NRC allowances of 5000 I, U U, HEight sub jects or 89%
were below allowances and one subJect or ll? was above the allowance.

“For four female subgeotsg 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 subJeoLs or 50% were above allowanceso :

_ For eleven female subgeotsg laotatlng women, the range was- from 148
to 8693 I, Us, and the average per person was 2499 T, 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 97 was above the allowance0

- For the. uotal group of - ofe hundred” 31xty-one subaects, one hundred
forty subjects or €7% were below allowances and twentyuone subJscts or 13%
were above allowances, . : . . .

8. " Thismins -

Foz twentwaour male and femals subJects, 1 to 3 years of age, the.
range was from 124 to 1192 megs., and the avérage per person was 503 mcgs.
The gverage figure was 84L% of the NRC allowances of 600 mcgs. Eighteen
subjeots or 75% were below allowances and 51x or 25% were above’ allowanoess

For twelve male and female subgeots, A to 6 years of age, the range
was from 380 to 106/ mcgs., and the average per person was 642 mcgs, The
average figure was 80%4 of the NRC allowances of 800 megs. Nine subjects or
5% were below allowances and three or‘25% were above allowanoeso

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

For six male and female subaects, 10 to 12 years of age, the ramge
was from 417 to 1221 megs., and the'average per person was 801 megs, The
average figure was 67% of the NRC allowances of 1200 megs, Five subjects
or 837 were below allowances and one subJeot 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 perscn was 939 mcgs, The average
figure was 63% of the NRC allowances of 1500 megs, Three subjects or 100% .
were below allowances,



R

.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 megss - The averags .
fizurs was 57% of the NRC allowances of 1300 megs, Three subjects or 100%
were below allowances,

For two male subgects, lé to 20 years of age, the range was from 72L
to 2109 megs.«, and the average per person was, 1415 megs, The average figure
was 83% of the NRC ailowances of 1700 megs. One subject or 50% was below the
allowance and one subject or 50% was above the allowance.

. For four female subgects, 16 to 20 years of age, the range was from
L52 to 1021 megs., and the average per person was 801 megs. The averaga
figure was 67% of {he NRC allowances of 1200 megs. Four subjects or 1Q0%
were below allowa.nces°

For thlrty three male subgects, 21 to 60 years of age, the range DL
was from 431 to 2045 megs., and the averaga per person was- 9hh MCES.y The .
average figure was 63% .of the NRC. allowances of 1500 megs. . Twenty eight.
subjects or 85% were below allowances and five subjects or 157 were above
allowances. . - o it e

For thlrty six female subgects, 21 tc 60 years of age, the range -
was from 296 to 2090 mcgs.,: and the .average per person was 909 mcgse - The
average figure was 67% of the NRC allowances of 1200 mcgs. Thirty one or
86% were below allowances,_and five subjects or lh%.were above allowances.

For elght male subgects, 61 to 70 years of age the range was from o
WiT 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 allcwancen

For nine female subJects, 61 to 70 years of - age, the range was fromr.
345 to 1494 megs., and.the average per person was. 683 mcgs. :The, average
figure 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 5hé.to
933 megs., and the average per person was 718 mcgs, The average figure .
was 48% of the NRC allowances of 1500 megs.  Four subjects or 100% were .
below allowances.

For eleven female subJects, 1actat1ng women , the range was from 121 .
to 1910 mcgs., and the average per person was 876. mcgs0 The average flgure ‘
was 58% of the NRC. allowances of 1500 megs. Ten subaects .or, - 91% were below.,
allowances and one subject or 9% was above the allowance,

For thﬁ total group of one hundred 51xty-one subaects, one hund ad .
thlrty 51x subjects or 85%. were below allowances and twenty-flve.subgects
or, 15% were above allqwances,, . i .

9. . Rlboflavln
For twentyhfour male and female subgects, l to 3 years of agey, tha

range was from 99 to 964 mcgs., and the average per person was.L09 mcgs. . The
average figure was 45% of the NRC allowances of 900 megs, Twenty.three
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subjects or 96% were below allowances dnd one subject or L% was above the
allowance,-' : vy . o

A For-twelve male'and female'subjects, hlto 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 megs. Twelve subjects
or 100% were below allowances., : ‘

For six male and female subJects, 7 to 9 years of age, the range
was from 365 to 863 megs., and the average per person was 563 megs. The
average figure was 37% of the NRC allowances of 1500 mcgs. Six subjects
or 1007 were below allowanceso

For six male and female subjects, 10 to 12 years of age, the range -
was from 471 to 831 megs., and the average per person was:-521 mcgs, - The - ...
average: figure was 34% of the NRC allowances of. 1800 megss Six subjects..-
or lOO? were below allowancesa

For three male subgects, 13 to 15 years of ‘age, the range was from S

320 to ‘877 megs., and the average per person was 622 megs, The average . - -
figure was 31% of the NRC allowances-of 2000 megs. .. Three subjects or 100% -
were below allowancesa

"For three female subgects, 13 to 15 years of age, the range was 459:-

to 653 megss , and. the Average per person was 568 megs. The average figure - -
was 28% of the NRC allowances of 2000 mcgs, - Three subgects or 100% were . . ..

below allowanceso

: Wor two male subsects, 16 to 20 years of age, the range was from
68l to-1583 megs., -and the average per 'persen was 1133 mcgs.  The average

figure was 45% of the NRC allowances of 2500 :megs. - Two -subjects or.1C0% . - .

were below allowancesh

For four female subjects, 16 to 20 years of age, the range was from.
458 to 832 megs., and the average per person was 637 megs. The average i1
figure was 35% of the NRC allowances of 1800 megs. Four subjects or 100% .-
were below allowances.

- For thlrtyﬁthree male subgects, 2L to 60 years of age, the range
was from 367 to 1477 megs.y and the average per person was 726 megs.  The.
average figure was 40% of the NRC allowances of 1800 mcgs° Thirty.three. - .
subjects or 100% were below allowancesa

For thirty-six female“subjects, 2L to 60 years of age, the range
was from 375 to 1318 megs., and the average per person was 648 megs. 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 mogs, The average
figure was 34% of the NRC allowances of 1800 megs, Bight subjects or 100%
were below allowances,

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

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 mcgsa Four subgects or 1007 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- 1007
were below. allowancess '

For the total group of one hundred sixty-one subjects, one hundred
sixty or 99% were below allowances and one subJect or 17 was above the
allowancen . : , o - Co

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 nmgs. The
average figure was 180% of the NRC ‘allowances of 6 mgs. Eigﬁi subjects or
33% were below allowances and sixteen subjects or 67% were above allowances,

. _For twelve male and female subjects, hito 6 years of ags, 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 subjecis 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, thé range
was- from 10 Yo 15 mgs., and the average per person was 12 mgs.- The average
figure was: 120%of the NRC.allowances of 10 mgs, ~Six subgects or IOC% were
above allowa.ices, SRR c

. For six male and female subjects, 10 to 12 years of ags, the range
was from 9 to 17 mgs., and the average per person was 12 mgs.  Theaverage .
figure was 120% of the NRC allowances of 10 mgs, Two subjects or 33? were' i
helow allowances and four subjects or 67% were above allowances, T

"For three male subjects, 13 to 15 years of age, the range was from
9 to 18 mgs.; and the average per persvn was 13:mgs, The average flgure o
was 87% of the NRC .allowances of 15:mgs.. Two subjects or 67% were below
allowances and one subject or 33% was:above the allowance. .

“For three female subjects, 13 to :15-years of age, the range was from
11 to.14 mgs., and- the average per person'was 12 mgs, The average: figure’
was 927 of ~thé:NRC .allowarices -of 13 mgs, - Two. sibjects 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 mgse, and the average per ‘person was-17mgs.  The average figure was .
100% '6f the NRC allowarices.of 17 mgs, ~One:-subject or 50% was beIOW'the
allowance and one subject or 50% was above the allowance, n
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For four female subgects, 16 to 20 years ‘of age, the range was .
from & to 12 mgsc, and the average per person was 10 mgs, The averageﬁ.in
figure was 83% of the NRC allowances of 12 mgs, Three subaects or 75%
were below allowances and cne subJect or 257 was above the allowancen

. For thlrty.three male subgects, 21 to 60 years of age, bhe range .
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 thlrtym51x female subjects, 21 to 60 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. Seventeen subjects or
- 47% were below allowances and nineteen or 53% were above sllowances..

For eight 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 f:Lve subaects or 62% were above allowances. . .. . ..

Por nine. female subjects, 61 to 70 years of age, the range was from
7 to 15 mgs., and the average pér person was 10 mgs. The average flgure S
was 100% of the NRC allowances of 10 mgs, Four subjects or hh% wers below
allowances and five subjects or 567 were above allowancesﬂ e _

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

_For.eleven-female subjects, lactating women, the range was f¢om 10 ..
to 21 mgsb, and the average per person was 16 mgsa ' The' average figure was.
107% of the NRC allowances of 15 mgs. Five subgects or 45% were. below 3 ;g,;
allowances and six subjects or 55% were above’ ‘allowancés,

.-For.the -total group of one hundred one subgects, seventyunlne sub-_J -
jects or L9% were below allowances and eighty-two subaocts or - 51% were
above allowances,

11, Ascorbic Acid

For twentymfour male and female subJects, 1 to 3 years of age, the
range was from 3 to 114 mgs.,  andithe 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 sub;ects or 17% were above allowances,

For twelve male and female subgects, L to 6 years of age,nthe 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; Bight subjects or 67%
were below allowances and four sub;ects or 33% were above allowances,

For six male and female subgects, 7to0 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,
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For six. male. and female subjects, 10 to 12 years of age, the range
was from & to 57 mgs., and the average .per person. was 26. mgs0 The average.. -
figure was 35% of the NRC allowances of 75 mgso Six subjects or 10C% were .-,
below allqwanceso , _ , , ,

For.three male subjects, 13 to 15 years of age, the range was from
6 to 88 mgso, ‘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. - . Co ,

For three female subjects, 13 to 15 years of age, the range was
from 3 to 9. mgsg,aand the gveraga per person was. 6 mgs. The average figure
was 7% of the NRC allowances of 80 mgs, Three subjects or 1007 were below
allowances, . . e : .

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.g and the average per person was 10 mgs. The average figure - .
was. 12% of the NRC allowances of 8) mgs, Four subgegts or- 100% were below
allowances, L e L

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 li mgs. The average
figure was 19% of the NRC allowances of 75 mgs., Thirty-two subjects or '
97% were below allowances and one subaect or 3% was above the allowance,

For thz:ty~slx female subgects, 21 to 60 years. of age, the range s
was from 4 to 88 mE8 5 .. and - the average per person was 13 mgs., The avérage- .
figure was 18% of the NRC allowances of 70 mgs. Thirty~five subjects or 97%_
were below allowances and one subaect or 37 was above the allowancec

For elght male subjects, 61 to 70 years of age, the range ‘was from
7 to 34 mgso; 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, Y .

- For nine female, subjects, 6l to 70 years of age, . the range was from
4 to 32 mgs., and the average per person was 13 mgs, The average figure . ..
was 18% of the NRG allowances of 70.mgs. ‘Nine sibjects or 100% were below .
allowances., . ... . e e , .

. For four female subjects, pregnant women, the range was from. 6 to
18 mgs,, and. ‘the average per person was 9 Wgs. The average. figare wag 9%
of the NRC allowances of. 100" mgso Four subgects or 100% were . below
allowancesa e L o

JFor eleven female subjects, lactatlng women, the range was from 5
to 71 mgsg; and the. .average per. persoh was 17 mgs. The average figure .
was 11% of the NEC allcwanues of, 150 mgs. .. Eleven subsects or. 100% wexre. R
below allowances,’ s
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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 allowsnces,

Table-ﬁ~sﬁmmarizes'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 children, males and females, and forty-six males.
There were twenty-four mele 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 nge; six male and female chiildren between the ages
of 7 tc.G years of age; aud six male and female subjects between the ages
of 10 through 12 years of age.

There were forty-six male subgects0 There were three subjects, 13
through 15 years of age; two subjects, 16 through 20 years of sge; 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, fab, calciim, phosphorus,
iron, vitamin 4, thiamine, riboflavin, niacin, and ascorbic acia are given,

Te CHILDR&N

a, 1 to 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 w1th the NRC
allowances are summarized here:

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

. 2, Protein: average intake was 26 gms., which was 65% of the
NRC allowances of AO gms. BEighty-eight percent of the subjects were below
: allowanceso -

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

L. Caleium: 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. Phosphorus: average intake was 404 mgs,, which was 40% 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.

T 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, - S L : .



Table l{.o .
Dietary Study ~ Majuro Village, Marshall Islands

- burmnary of Da.lly Guantities of Various Nutrients ; o R
S ‘fer Person and Comparlson with National Research Council Allowances " uy Mary Murai

Calo- Pro- - Cal-  Phos- Vita- Thia- FRibo-  Miame | AScorbic

ST ’ ) ries tein Fat ‘cium Tphorus Jron min A mine flavin cedn  Acidr
o oo gm. gm. mg. mg. mg.  I1.U. meg. meg. . 7 mE. mg.
Males and Females (children). - R - - == . _g_ - R
1lto 3 years - (24)% _ : s . ; L s o
4.»Average intake : 823 26 13 229 LO4 1404 503 L0911l 207
s NRC‘allowances T 1200 0 33 1000 1000 . 2000 S 600 Q00 . b6 35
% of.allowances R .68 65 39 23 . 40 8

O3 O

; . . . 70 - 8 A5 180 0 57
‘% of subjects below'jir e - o SRS =
.. allolmnces .92 88 96, 100~ 100 62 g3 75 96 3. . 8 °*

A to 6 years (12) o . A ST .
‘Average intake - 1096 42 21 - 303. . 572 8 2019 7 642 439 1 9 30° .
NRC -allowances, S 1600 50 Lh 1000- 11000 8 2500 800 1200 L8 50
s of*allowantes s, 68 8k 48 30.- 57 100 4 81 - - 80 36 G iR - 60. -
% of subjects’ below . T o . S , L e n Do

{,3 sllagances L. .92 67 92 7 100- 100 33 - 83 ... 75 . 100 - U g2 67
*7to 9 years < (6) & . T o R : a oL o
Average inbake. CT 1269 52 21 5347 L 732 10 . 43508 631 563 ¢ 112w 19

~ 'NRC allowances- : R000  T60 56 1000 © 1200 10 - 3500 1000 1500 07 60
% of allowances L 63 .87 37 - 53 61 100 1C0 .63 37 1200 32
%_of subjects below . .. X E o ' L e
allowances ‘ R - 100 50 100 . 67 100 50 &7 83 100 s 0+ X0O

10 to 72 years - (6) e > S L o oot
Average intake . 1577 62 30, 486 . 925 11 2550 ;801 621 2.7 26
NRC allowances S 2500 . 70 69 1200 1200 12 - 4300 - 1200 18C0 0 . 75
% of allecwances 63 - .88 L3 L0 T g2 57 67 34 120:. 35
. % of subjects below J ' . - e S ' ) V;'}'

allowances Lo 100 - -83 100 100 83 67 . - 83 . . 83 100 33 - Too

% Figure in ( ) indicate number of subjects studied.



Calo- Pro- Cal- Phos— Vita~  Thia-  Ribo- Nia-  Ascorbic
ries tein Fat ciwm phorus Tron min A mwine flavin cin Acid
gd. gm. g, me . ng. L.U. mez. mege ng. 2.
13 to 15 years (3 )%
Average intake 1385 L9 28 313 552 8 301 939 622 13 33
NRC allowances 3200 85 89 1400 1320 15 50G0 1500 2000 15 Q0
% of allowances L3 58 31 22 L2 53 18 63 31 87 37
% of subjects below ‘ .
allowances 1C0 100 100 180 100 100 100 100 100 6y 1uo
16 to 20 years (2
Average intake 2240 92 32 489 1547 17 1799 1415 1133 17 20
NRC allowances 3800 100 105 400 1320 i5 £CC0 1700 2500 7 100
% of allowances 59 92 30 35 117 113 30 83 45 100 20
% of subjects below
allowancss 100 50 100 100 50 50 50 50 100 50 100
21 to 60 years (33)
Average intazke 1469 5l 24 390 Thh 10 1307 QL 726 13 14
KRC allowances 3000 70 83 100G 1320 12 5000 1500 1800 15 75
% of allowances L9 77 29 39 56 83 26 63 L0 87 19
% of subjects below
allowances 100 82 97 97 91 bl 91 85 100 70 97
61 to 70 years (8)
Average intake 1302 L2 16 308 601 a 4L36 839 619 12 11
NRC allcwances 24,00 70 &7 1000 1320 12 5000 1200 1800 12 75
% of allowances 51 £0 24 3% L5 67 9 70 34 100 15
% of subjects below
allowances 100 10 GO 100 100 75 100 88 100 38 100

* Pigure in { ) indicate number of subjects studied.
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7.

o 80 Thlamlne-' average 1ntdke was 503 mcgsu, whlch was 8L%: of
the NRC allowances of 600 MCES o Seventy—flve percent of the subgeots were
below allowances,

. 90: Rlboflav1n. averago 1ntake was h09 mcgs,, whlch was: 45%.
of the NRC allowances of 900 megs. Ninety-six percent of the subJects
were below allowances,

104_ Nlaoln.f average 1ntaké was ll mgs,, whloh was 180? of: the.
NRC allowances of 6 mgs, Thirty-three percent of the subaects were: below ;
allowances,

11, Ascorblc aCId. average 1ntake Was 20 mgs,, Wthh was 57%
of the NRC allowances of 35 mgs. Eighty-three percent. of the subjects
were below allowances.

One hundred percent .of. the subjeots were below allowances for calcium
and phosphorus with all twenty-four subjects below allowances, Nmnetyh51x
percent of the subjects were below allowances for fat and riboflaving 92%
of the subjects were below allowances, for calories; 88% of the subjects were
below allowances .for. proteln, 837 of the. subgeots ware below allowances for
both vitamin A and ascorbic ac1d~ 75% of the subjects were below allowances
for thlamlne, and 62% of the subaects were below allowances for iren,

Only 33% of thg subjects were bolow allowanoes for nlaoln, 677 wWere .
above allowances, oL _ - S T S

ey
Y

";?b;f‘a to e*;éargiaf-age~;;;ﬁ;f

For twelve males and females, h to 6 years of age, the daily quantl—
ties of various ‘nutrients per person and comparzson with the. NRC allowances
are sumarized 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. o . S e

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, ' T e e T e e
3. Fat: average intake was 21 gms., which was 48% of the NRC
allowances, of 44 gms. UNinety-two percent of the subjects were below
allowances, R ' c T

ho Calcium: average intake was 303 gms., which was 30% of the’
NRC allowances.of 1000 mgs. One hundred percent. of the gubjects were
below allowanceés, o ' St s :

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, . N N L _ e .o
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6. 1Iron: average intake was 8 mgs., which was 1003 of the
NRC allowances of 8 mgso ‘Thirty~three percent of the subjects were below
allowances, - o ' S

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

8, Thiamine: average intake was 642 megs,, which was 80% of
the NRC allowances of - 800 mcp’so Seventynflve percent of the subjects were
below allowances, . -

9. Riboflaving average intake was 439 megs., which was 36%
of the NRC allowances of 1200 megso. 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 mgso Fortymtwo percent of the subjects were below .
allowances.
" 11, Ascorbic-acid: ‘average intake was 30 mgs,, which was 605
of the NRC allcwances of 50 mgsD Sixty~seven percent_qf the subjeqtg were
below allowanceso ' o A

. One hundred percent of the subjects were below allowances for
calcium, ‘phosphorus, and‘riboflavin with twelve subjects below allowances. ..
Fat and calories folliowed with 924 of the subjects below allowanc95° '
Vitamin A with 83% of the subjects below allowances; thiamine with 755
of the subjects below allowances; and protein and ascorbie acid both with
67% of the subjects below allowancesc Thimy-three percent of the subjects
were below allowances for iron and 422 of the subjects were below allowances
for niacin; 67% of the subjects were above allowances for iren and 587%
of the subjects weye above allowances for niacin. :

co 7 to 9 years of age

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

: 1. Calories: average intake was 1269 calories, whichﬁwas 63% 7 
of the NRC allowances of 2000 calories, One hundred percent of the subjects
were below allowances, -

2, Protein: average intake was 52 ams., which was 87m of the
NRC allowances of 60 gms. Fifty percent of the subjects were below
allowances., , . . f ,
3, Fat: average intake was 21 gms., which was 377 of the _
NRC allowances of 56 gms, OCne hundred percent of the subjects were below
allowances, . . ‘

Lo Calcium: average intake was 534 mgs,, which was 53% of the
NRC allowances of 1C00 mgs, Sixty-seven percent of the subjects were
below allowances,



5. Phosphofus- average intake was 732 mgso, which wag- 61%
of the NRC allowances of &200 mgso Oﬁe hundred percent of the subgects
were below. a‘lowancesg ‘ R SO S TS S

o Iron' avérage'intéke was 10 mgs., which was 100% of ‘the = =
NRC allowances of 10 mgsn Fifty percent of the subjects were below
allowances° : oo PR e

7, Vitamin Ao average intake was 3508 I, U., which was 200%:/ -
of the NRC allowances of ,Sﬂb Ls Uo Sixty-seven percent of the subjects
were belcw a]lowanceau s S R

8, Thﬁamluev éverage intake was 6Bl"msgsq, which wag 63%:of v
the NRC slliowances of lOOO mugsn Eighty-three percent of the subjects weie
beiow allowanceso o SR P O R S

9¢ R¢b01*3v1n. avéfage intake was 563 megs., which was 373 of
the-NRC allowances of 1500 mcgse One hundred percent of the’'subjects were
below. allewdncess = - Ceoew AT e T ST

10, Nzabing average intake was 12 mgs,, which was *207 of the
NHC allowances of O‘mgso None of the subgects were beIOW'allowancesc‘ -

i LA

11u Asco*b¢b acids ave“ape intake was 19 mgs., which was ‘327"
of the NRC allowances of 60 mgso One hundred percent of thersubjects were
below allowanceso ' e

One hundwed percent of the subJects were below aTlowances for
calories, fak, phosphorus, ribeflavin and ascorbic acid with six subjects
below allowances, Thiamine followed with 83% of the subjects below

allowances; calelum and Vluamln A both with 67% of the subjects be;cw
 allowances,

For protein and iron; the percentage of subjects were". equa;ly
divided with 50% below and 50% above allowanceso A1l the subjects or 100%
were: above allowances for n;acﬁno Co S

G, 10 te 12 years of qgg

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

© L. Calories: average intake was 1577 calories, which was 637
of the NRC allowances of 2500 calories. -One hundred percent of the subjects
were below allowances, Ny

2, Protein: average intake was 62 gms,, which was 8873 of the
NRC allowances of 70 gms. Eighty-three percent of the subjects were below
allowances, _

3. Fats 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 40% of the
NRC allowances of 1200 mgs, One hundred percent of the subjects were below
allowanicess Ceboe : S . N

5, Phosphoruss average intake was 925 mgs,; which was 77% of
the NRC 8XYowances of 1200 mgs. Eightywthree percent of the subjeuts were
below allowanges, :

. 6o Irom: average intake was 1L mgs., which was 92% of the NRC
allowances of 12 mgs, Sixty&sevenfpercent of the subjects were below
allowancés, B S

7. Vitamin A: average intake was 2550 I. U,, which was 57% of
the NRC allowances of hSOO IO'UC Lighbymthree percent of the subjects were
below dllowances, ol : cma L INEL e

8, Thiamine: average intake was 801 megs, which was 674 of the
NRG alluwances of 1200 megsq 83% of the subjects were below allowancesQ

9o Rlboflav:inu average 1ntake was 621 TMCES o p whlch wag 34% of s
the NRC allowances of 1800 m.cgso One hundred percent of the subjects wer
below allowames° Do . T

1.0° Niac:ui° average intake was 12 mgs., which was 120%_of the
NRC allowances of. 10 mgsﬁ Thirty~three percent of 'the subjects were below
allowances, N e PR N O AT

1l. Ascorbic acid: average intake was 26 mps,, which was 35%
of the: NRC allowances of 75 mgso ~Oné hundred. percent' of:the subjects were
below a]lowances. : ‘.J R A -f*';-:“"'”'-: e Dl TLAE

 One. hundred percent éf'the subjects were: below allowances: for
galories, fat, calcium, riboflavin, and ascorbic acid with six subjects
below allowances, LBEighty-three percent of the subjects were below
allowances  for protein,  phcsphorud; vitamin A. and’ thlanuapa Sizty~seven
percent of the subjects were below allowances for: 1ron SRR

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

II. - MALES

Ao L3 to 15 years of age

For three:male59 13 to 15 years Of age, the da:ly quantltles of 7
various nubrients per person and compariscns with NRC allowances are vt
aumnarized here:

1. Galorlesu. ‘average intake was 1385-calorles, which -wag h37
of the NRC allowances of 3200 calories., One hundred percent of the: subjects
were below allowances,,

2. ~?fotein?f'average}intake was 49 gmsa,‘ﬁhich was.'58% 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
NEC allowances of 89 gms, One hundred percent of the subjects were below
allowances,

4o Calcium: 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, ' T

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 allowancges. :

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

7. Vitamin A: average intake was 901 I, U., which was 18% of
the NRC allowances of 5000 I. U, One hundred percent of the subjects were
below allowances, oo

8, Thiamine: average intake was 939 mcgs.; which was 63% of
the NRC allowances of 1500 mcgs. One hundred percent of the’ subjects were
below allowances0 =

9, Ribeflaving avcrage intake was 622 mcgsn, which was 31% of
the NRC allowances of 2000 megs. One hundred percent of the subjects were
below allowances,

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

llﬁ' Aécorbiﬂ acids average intake was 33 nmgs,, which was 379
of the NRC allowances of 90 mgso CUne hundred  percent of the subjects were
below allowances, e o o .

Ore hundred percent of the subjects were below allowances for -
calories, protein, fat, caleium, phosphorus, ivon, vitamin A, thiamine,
riboflavin and ascorbic acid. Sixty-seven percéent of the subjects were
below allowances for rdacin. :

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 compariszons w1th the NRC allowances
are summarlzed°

-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. S

rﬁo Proteins avéfégeaiﬁtake‘was:92agms,9 which was 92% of the
NRC allowances or 1C0 gms, Fifty percent of -the subjects were below
allowances,
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3, PFab: average intake was 32 gms., which was 307 of the NRC
allowances or 105 gms. One hundred percent of the subjects were beliow
allowances,

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

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

7 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. Uq, which was 30% of
the NRC allowances of 6000 I, U, Fifty percent of the subjects were below
allowances, o :

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., which was 45% of
the NRC allowances of 2500 m.cgso One hundred percent of the subjects were
below allowances, .

10, HNiacin: average intake was 17 mgs., which was 1008 of the -
NRC allowances of 17 mgson Fifty percent of the subjects were below
allowances, e . _ .

11, Ascorbic acid: average intake was 20 mgs., which was 20%
of the NRC allowances of 100 mgs0 One hundred percent of the subjects
were below allowances,

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

Co 21-to‘66 years of‘age

For thirty-three males, 21 to 60 years of age, the dally qpantltnes
of various nutrients per person and cemparisons with the NRC allcwances are
summarized here:

1, Calories: average intake was 1469 calories, which was 49%
of the NRC aliowances 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 allowances.of 70 gms. IDEighty-two percent of the subjects were below
allowances, A o .

7 3, Fat: average intake was 24 mgs., which wés 29% of the NRC
allowances of 83 gms, Ninety-seven percent of the subjects were below
allowances, ' S = .
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4o Caleiums average intake was 390 mgs., which was 393 of the
NRC allowances of 1000 mgs. Ninetywseven percent of the subjects were below
allowanses, '

5.. Phosphorus: average intake was 74L maso, whlch was 563 of -
the NRC allowenced .of; 4320 mgsy-. Ninety-one percent of the subjects wore
below alliowances, "

6, Iron: average intake was 10 mgs., ‘which ﬁaé‘83%joﬁithe
NRC allowances of 12 mgs,. Sixty=four percent of the subjects were below
allowances,

7. Vitamin Az average intake was 130” Io. Uop whlch was 267 of
the NRC allowances of. 5000 I, U, Ninety-one percent of the subjects were.
below allcowances,

8, Thiamines average intake was QL4 mcgso, which was 63% of
the NRC allowances of 1500 megs. Bighty-five percent of the subjects were
below allowances,

9. Riboflaving average intake was 726 mugso, whlch was - ho%
of the NRC a1¢owances af ldOO megs, -One hundred percent of the subjects
were below allowantes,

10, Niacins average-intake was 13 mgs. o whiyh wag 8 of the = -
NRC allowances of 15 mgse - Seventy pércert of ‘the subjects were below -
allowances, -

11, Ascorbic acid: average intake Was pry mgSOQ whlch wag ' 193
of the NRC all owanﬁes of 75 mgs, :Ninety-seven percen* of the subjects-
were below al;.owqmeso

Cne hundred. percent of ‘the subjects were‘below allowances for -
calories and “lbﬂflaVln, 97% of the subjects were below allowances for fat,
calcium; - and ‘dscorbic acid; 9i% of the subjects were below allowances for
phosphorus arcd vitamin Ag 8)% of the subjects were below allowances for
thiamine and 527 of the subjects wexe ‘below 4llowances for probein, - i
Seventy perceat’ of ‘the subjects were below allowances for niacin and- éhf
of the subjects were below allowances fop iron.

do ‘1.to‘%{;§a;s of agg.:f«c

For elght m33959 €1 to ?O years of ageg “the daily quantlties
of various;nutbients pex person and ;oémparisbns with the NRC allowances
are summarized here:
" 157 @aleries: average intake was 1302 caloriés, which was 543
of the NRC allowances of 2400 calorlesn One hundred percent of the subjects
were below ailowanbeso Lo L oy

-2, - Proteins average intake was L2 gms., which was 6@%'of‘ﬁhe
NRC allowances of 70 gms., One hundred percent of the subjects were below
allowances, _ : Do o R
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3. Fab; average intake was 16 gms., which was 24% of the NRC
allowances of 67 gms. One hundred percent, of :the subsects were. below - -
allowances,

Lo Calcium: average intake was 308 mgs., which was .31% of
the NRC allowances of 1000 mgs, . One hundred percent of the subjects were .
below allowanczes, o -

5. Phosphoruss average intake was 601 mgs. which was 45% of
the NRC aliowances of 1320 Kgs. One hundred percent.of the subjects were: -
below allowances, ' T

: 6. Iron: -average -intake was 8 wgs., 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° -

8, Thiamines average intake was. 839 megs., which was 70% of the
NRC allowances of 1200 megs, Elghty—eight percent of the subjects were
below allowances,

. 9. Riboflavins average intake was 619.mcgs., which was 34% of
the NEC allowances of 1800 mogs, One hundred .percent of the subjects were
below allowances, o :

10, Niacin: average intake was 12 mgs.; which was 100% of the
NRC allowances of 12 mgsa One hundred percent of the subjects were: below
" allowances

. 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. ) . .

One hundred pefcent of the subjects were.below allowances for
calories, proteln, fat, calcium, phosphorus, vitamin A; riboflavin; and.
asecorbic acid; 88% of the subjects were below allowances for thiamine; and
75% of the subjects were below allowances fer 1rono

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

Table 5 supmarizes the daily quantitles of various nutrlents
per perscn and comparison with Natiocnal Research Council Allowances for
female subgects of Majuro vlllage, Majuro . Island Marshall IslandSQ

' There were 51x$yuseven femaleso 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.



Table 5.
Dietary Study - Majuro Village, Marshall Islands

Sumnary ef Balily Quantities of Various Nutrients

per Person and Comparison with National Research (ouncil Allowances. By Mary Hurai
Calo- Pro- Cal~  Phos- Vita-  Thia~  Hibo- Nia- Ascorbie
ries tein Fab cium phorus Jrom min A mine flavin cin Acid
Females g@. gm. mg. _mg. mg. LU nNege meg. M. me.
13 to 15 years (3)%
Average intake 1487 59 25 Lh2 655 9 332 Th5 568 12 6
NREC allowances 2600 80 72 1300 1200 15 5000 1300 2000 13 80
% of allowances 57 74 35 3 5iy 60 7 57 28 92 7
% of subjects below
allowances 100 160 100 100 100 100 100 100 1.00 67 100
16 to 20 years (1)
Average intake © 1323, 52 15 277 867 & 1119 801 637 10 10
NRC allowances 2500 75 67 1000 1200 15 5000 1200 1800 12 80
% of allowances 55 69 22 28 72 LO 22 &7 - 35 - 83 12
% of subjects below . : o '
allowances 100.. 75 1C0 100 50 50 100 106G . 100 - 75 100
21 to 60 years (36) ,
Average intake - 1365 L7 23 363 661 10 1524 809 648 i2 13
NRC Allowances 24,00 60 67 1000 - 1320 12 5000 1200 1500 12 70
% of allowances .57 78 34 36 50 83 30 67 43 100 18
% of subjects below - - S .
. allowances o 97. 72 97 100 97 67 89 - 86 100 . L7 . 97
61 to 70 years {9) T - N - e
Average intake 1197 " 38 29 375. 0 582 11 1375 . 683. 550 10 13
NRC aliowances 2000 60 . 56 1000+ 1320~ - 127 . 5000 1000 1500 10 70
% of allowances 60 ..63.. 34k 37 ihy 92 . 27T 68 37 100 18
% of subjects below o T e o - '
allowances 100 78 100 100 100 78 &9 83 100 - 44 100

* Figure in { )} indicate number of subjects studied.



Calo~ Pro- " Cal- Phos- Vita—~ Thia— Rido~  Nia- Ascorbic

ries . tein  Fat -cium phorus Iron min A mine flavin cin - Acid:
Pregnant women (4 ) ; g g8 hee o B EAe Lole qeg. Do 2e- oes
Average intake 1013 32 8 205" 451 7 1040 718 L85 8 9
NRC allowances 2500 &5 67 1500 1800 15 6000 15C0 2500 15 100
% of allowances 42 . 38 12 20 25 L7 17 L8 19 53, 9
% of subjects below
allowances . 100 100 100 . 100  1C0. 100 50 100 100 100 100 -
lactating women (11) - . .
Average intake . 1695 62 27 L66 840 12 2499 876 786 16 17
NRC allowances ' 3000 100 83 2000 1800 15 8000 1580 3000 15 150
% of allowances 56 62 . 32 23 L7 80 31 58 .. 26. . 107 - 11,
% of subjects below '

allowances =~ ° 100 100 . 100 100 100 73 91.  91.. 100 k5. 100 -

* Figure in ( ) indicate number of subjects studied.
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I11. FEMALES

8. 13 to 15 vears of ape

For three females, 13 to 15 years of age, the daily gquantities
of various nutrients per person and comparlson w1th the NRC allswances are
summarizeds: . : :

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

2. Dvrueinz average intake was 59 MBS, whlch Was ”h% of the
NRC allowances of &0 gms¢ One hundred percent of the subjects were below
allowancesa _

3. Fatg"évérége”fntake was 25 gms., which was_35% of the.RRC
allowances of 72 gms, One hundred percent of the subjects were below
allowances;

o Caleciums average intake was 442 gms., which was 34% .of the
NRC allowances of 1300 mgs, One hundred percent of the subjects were
below . dllowances, N

5, 'Phbsphoruss average intake was 655 mgso, which was 54% of
the NRC allowances of 1200 mgs, One hundred percent of the subjects were
below;&llowancesq s

6, Iron: average intake was 9 mgs., whish was 60% of the NRC
allowances of 15 mgs., One hundred percent of the subjects were below
allowances, ‘ '
7. Vitamin A: average’ intake was 332 I, U., which was 7% of
the NRC allowances of 5000 I, Us Cne hundred percent of the subjects were
below allowances, . o

8, Thiamine: average intake was 745 megs., which was 57% of
the NRC allowances of %300 magso, Cne hundred percent of the subjects wers
below allowances, S -

9, Riboflavin: average intake was 568 megs., which was 287
of the NRC allowances of <000 megsa. One hundred percent of the subjects
weré below allowances, .

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 hundred percent of the subjects were
below allowances, ' S

Cne hundred percent of the subjects weré below allowances ‘for
calories; protein, fat, calclum, phqspnorus, iron, v1tam1n A, thismine,
riboflavin and asgorbic acida 5,
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Sixby-seven percent of the subjects were below allowances e
for niacin,

b. 16 to 20 years of aga

e 1 R 3

zu. Fof fbur females, *6 to 20 years of agé, thé daily quantitles
of varlous nutrients per person and comparisons with the NRC allowarices are
summarlzed.

il

i.u.."- . 1, ,calariesv . average intake ‘was 1323 calorieé, whi‘ch u&as 55%“_'; '
of the NRC allowances of 2400 calories, One hundred perceént of the subs ™
.ects were below allowancesn

ESEI £

[

i 24 Protﬂin-' average intake was 52 gms., wiich was 697 of *
the NRC allowances of 75 gms., Seventy-five percent of the subjects werée
below allowances0

: ;ﬁFatv average intake was 15 BMSe Whlch was 22% of the NRC™
allowances of 67 gms. One hundred percent of the subjecis were below
allowances,

ho Calclum' -average intake was ¢77 mgs., whicli was 28% of ‘the
NRC allowances of 1000 rgse. One hundred percent of the subjects were ‘beldi
allowances,

O PR e,
P .

wee B Phosphorus. average’ intake WaS 86? mps,, whlﬂﬁ was f of_
the NRC allowances of 1200 mgs, Fifty percent of the sub;ects ware below '
allowances,

T
1 .

60 Yrcn. average intake was'6 mgs., which was:? 7 of the NRC"”f'
allowances of 15 mgs. Fifty percent of the subjects were bolkow allaences, |

“To- Vituvlm A;  average intake was 1119 T. U, wird-d
of the NRC al’@w&ﬁx”” of ‘5000 I,-Ui - One hundred percenl of &l
were below alluweiues,

meo 82 Thimuiues | average intake was 801 moge., win Fl was 675 of
the NRC.alieuwarieus of (200 megs. ' One hundred perceit of il ugjcctu wﬂre
melow allowanies ' SR

Ct Gy "'H?:,P: - average intake was 437 mogs, ,twhick: *«m:«;“-_"‘}?;
of the Nif i} 5 o1 3000 megs.  One hundrod percirt of Lhey debje at '

were below alliivmi. aa, SETA

-1 106, hiacin: average inbake was 10 wgs., which was 837 of the
NRC alleowances: of 12 mgs,. Seventy-five percent of the subjects were helow _
allowances, A

.- 1le - Ascorbie acid:’ average .intake was 10 figs., which was 12% o
of the NRC- allowances: of 80 mgé, - One hundred percent of the subjects were
below allowances,

. One_hundred pe¥eent-of the-subjects were below allowdhees for
calories,. fat,: calciumy vidémin-4; thiamine, riboflavin; aﬁd'aﬁcérﬁiﬁ5a§ﬁﬁ?ﬁjlié
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Seventymfive percent of the subjects were below allowances for protein
and niacin; 50% of the subjects were below allowances for both phosphorus
and iron,

_Qg_ 2L to 60 years of age L g mehawd a0

* For thlrty»81x females, 21 to 60 years of age ”ﬂﬁe‘daliy T
quantlt*es of various nutrients per person and compa*isonfwxﬁhﬂtﬁe NRC v g};é
al;owances are summarizeds . . gd e Tredds )

oy e . 'w SCRRION '."}"
: Rheeht W
Pt "_{.J.

Lo N
2. Calor1354 average intake was 1365 calorles, whlch was 577h ”: .

of the NRG allowances of 2400 calories, Ninety~seven perceit of the subs
Jects were below allowances,

of I
'. _l _, . g

2. Protein: average intake was A7 gms., which waa 78% of the
NRC allowanqes of 60 2ms s Beventy-two percent of the subjects‘were be;ow .
allowancea¢ e TR I ~

s Iy

SR

3. Fat: average intake was 23 gms., which was 34% of the NRC
allowance§ of 67 gms, .Ningty~seven percent of the subjects were'peigwf_ﬂ_ N
allowﬁpceso T RRANN S A It AR MO S R N S A

Lo Calcium: average intake was 363 mgs,, which was 367 of the
NRC allowances. of 1000. mgsa One hundred percent of the subjects were below_ .
allowanpes° PR o PR ,

..,__;.7-.,

5. Phosphorus: average intake was 661 mgs,, which was 5Q% of
the NRC. allowances of 1320 mgs, Nznetyéseven percent of the subjects were i
below alléwancess . ...::. ¢ s ey o ~ CeBREOLLS
N RIZITSSE5, il
6, Iron: average intake was 10 mgs,, which was 83% of the NRC
allowancgs. of 12 mgs, - Elghtyathree percent of ‘the: subjects were belew e
allowances, e ey ek

7. Vitamin A: average intake was 1524 I, U,, which was 30/ of
the NRC allowances of 5000 I..U. Eightysnine percent of the subjects were ..
below allowancesg_ L N T - B

8, Thiamines average intake was 809 megs., which was 67% of
the NRC allowances of 1200 mcgs. Eighty-six péreeht of the subjects were
below allowances, ik S S .

9. Riboflaving average intake was 648 megs., which was 433
of the NRC allowances of }500 megs, COne hundied%peréént=pf“the subjects
were below allowancese AR '

10. Niacin: average intake was 12 mgs., which was 100/ of ,the
NRC allowances of 12 .mgse Fortyhseven perdent ‘of the subjecys were belcw cqete
allowances° ,'h_;,hnv ~'§‘bn IR N oL e o

i

e _r~ - “'l"j,"'-.’.
P SANH bl A

1l. Ascorbic acid: average intake was 13 mgs., which was 18%
of the NRC.allowances for 70 mgs. Ninetywseven percent of thé sdbjecﬁs
were below allowancesu ; ‘ . M

Mo

. -
1 B
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‘One hundred percent of the subjects were Below dllowances’ for-
caleium and riboflavin; ninety-séven percent of ‘the ‘'subjects were below: -
allowances for calories, fat, phosphorus, and ascorbic geid; 89% of the:.
subjects were below allowances for vitamin Aj 86% of the subjects were
below allowances for thiamine; 72% of the eubjects were below allowances
for proteiny and 677 of the subjects were below allowances for iron,
Forty=-seven percent of the subjects were: below allowances and - 53% uere
above allowances for niacin, - ol - _ SRR

d. 61 to 70 zears of age

. For nine femalee, 6L to 70 years of .age, the daily quantzties of
various nutrients per person and comparison with the NRC allowances .are
summarized.

o la Calories: average intake was 1197 calories, which was 60% .
of the NRC allowances of 2000 calories., One himdred percent of the .subjeets.
were below allowances,

‘ 2.. Protein: . average 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 19 gms., which was 34% of the NRC
allowances of 56 gms. One hundred percent of the subjects were below -
allcwanceeo

o e Calcium' average intake was 375 mgs., whlch was. 37ﬁ of the -
NRG allowances of 1000 mgs., One hundred percent of the subjects were belcw
allowances,

.'1~5,3-Phosphofue=- aeefageiiﬁtake-was 582 maEs., which was W% of
the NRC allowances of 1320 mgs. One hundred percent of the subjects were
below allowances.

6, Ironz‘-average intake was ll MEZSa, which was 92% of /the NRC
allowances of 12 mgs. Seventy-cight percent of the subjects were:-helow
allowances.
7, Vltamin A- average intake was 1375 I, U., whieh was. 27%
of the NRC allowances of 5000 I, U, Eightybnine percent of the-subjects -
were below allewances.

8. Thiamine' average intake wag 683 mcgs., whlch was -68% of
the NRC ‘allowances of 1000 megs. FEighty-nine percent of the subjects were
below allowances,

Lo 9. Riboflavin'u average»intake waS'Ssd mcgs;,;which was 37%
of the NRC allowances of 1500 mecgs. One hundred percent of the subjects
were below allowancee.

1.0° Hiacina; average:iAtake was'lormgegg whieh:waexlﬂé%'oftthe .
NRC allowancee of 10 mgs, Forty-four percent of the subjects were below - -
allowancés,
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11, Ascorbic acid: average intake was 13 mgs., which was 187
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, fab; calcium, phosphorus, riboflavin and ascorbic acid; 89% of
the subjects were below allowances for vibamin A and thiamine; 78 of the
subjects were below a1lowances for protein and iron,

Forty«four percent of the subjects were helﬂw allowances for
niacin and 56% were above allowances,

8, FPregpant women

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

1. Caloriess average intake was 1013 calories, which was 42%
of the NRC allowances of 2400 calories, One hundred percent of the subjects
were below allowances., - o ' '

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

3, Fab: average intake was 8 gms., vhich was 12% of the NRC
allowances of 67 gms. One huncred percent of the subjects were below
allowances, o '

Le 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. : a ' : _

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, Ircn: average intake was 7 mgs., which was 47% of the NRC
allowances of 15 mgs., One hundred percent of the subjects were below
allowanceso

7. Vitamin A: average intake was 1040 I. U,, which was 17% of
the NRC allowances of 60C0 I, U, Fifty percent of the subjects were below
allowances, ' '

8, Thiamine: average intake was 718 mecgs., which was 483 of
the NRC allowances of 15C0 megs. One hundred percent of the subjects were
below allowances, '

9. Riboflavin: average intake was 485 megs,, which was 193 of
the NRC allowances of 2500 megs, One hundred percent of the subjects were
below allowances, ' _

10, Niacin: average intake 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. Ascorblc acﬂﬂ., average intake was 9 ings., which was 9% of
the NRC allowances of 100 mgs. One hundred percent of the subjscts were’
belcw allowances.

One hundred percent oflthé subjects were below allowances fop " L
calories, protein, fat, calclum, ‘phosphiorus, iron, thiamine, riboflavin,’ -
niacin and ascorbic acid. ‘Fifty petrcent of the ehbjecte were below " 7
allowances for vztaman A.

o ars ey

‘f. Lactating women | R

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

i+ ks 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. St ' S

2, Proteln. average intake was 62 gms., which was’ 627 of the
NRC allowances of 100 gmS., One hundred percent of the subjects were below
allowances. " . O T

3. Fats average intake was 27 gms., which was 32% of the NRC
allowances of 83 gme. One hundred percent of the subjects were below
allcwancee. R T TV S

ke Ca1c1uma average 1ntake was h66 mgs., whlch was 23% of the
NRC allowances of 2000 mgs. One hundred percent of the subjects were below
allowances. * O SR ~;— ~~u$n% o

5e Phospﬁorus. average 1ntake wasg 8h0 mgs., whxch was h?% of
the NRC allcwances of 1800 mgs. One hundred percent of the subjects were
below allcwances. R s ZERNE I LT WNECINRE ‘

6. Iron' average intake was 12 mgs., which was 807 of the NRC
allowances of 15 mgs. Seventy-three percent of the subjects were below
allcwances. . h7.' Y '-.". B *"::J HU

7. Vltamin A: 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
belaw allcwanees.n;.. R A RS | T e

8, Thiamine' average intake was 876 mcgs., which was 58% of
the NRC allowances of 1500 mcgs. Ninety-one percent of the subjects were
belcw allowances. i Coe SR L

9. Rlboflavin average intake was 786 megs., which was 26% of -
the NRC allowances of 3000 mcgs. One hundred percent of the subjects were
below allowances. Tl R T R TR o

10. Nlaein: aeerage ihtake was 16 mgs., which was 107% of the
NRC allowances of 15 mgs, Forty-five percent were below allowances,
sl B T TR AT AL RO

-y

e T T
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11l. 4scorbic acid: saverage intake wes 1¥ mgs., which wes 11%
of the NRC allowances of 150 mgs. One hundred percent of the subjects
wore below allowancss,

One hundred percent of the subjects were below allowances for
caloriesa protein, fat, calcium, phosphorus, riboflavin and ascorbile
acid; 91% of the sub jects were below allowances for vitamin & end thilamine;
and 73% of the subjects were below sllowances for iron. Forty-five per~-
cent of the. . 5ub jeets were below allowances for niacin and 55% were above
allowaneesa

The averages of nubrient 1ntake of one hundred sixtyuone
Marshallese of Majurc village are 318581fied in relation t6 NRC Recommended
Dietary Allowsnces. The average intakes are given as percentages of NRC
Recommended Dietary Allowasnces, The results are given in Table €,

Table 6,
Clasgification of Averages of Nubrient Inbtake of
one hundred sixty-one Marshallese of Iejuro village

in Relation to NRC Recommended Dietary Allowances

'_ Glassification of Average Intake as

Nutrient "'_‘ ‘,Percentage of NRC Recommended’ Dietary Allowances
90 to 100% S e e
and over 70 to 89% , Under 70%

‘ imumber of -individuals -

Calories SIS ST LR - S

Protein Lo e 0
Fat 'T:' '4 T - f-:3 ‘  ‘ : “A - oA54.
Céigium L B 3"’ R T o C 154
Phosphorus :  16 - 15 SRR 135 ‘
Iron &7 < S o
Vitemin 4 2L B8 | S '-‘V "135 -
Thiamine 33 29 | o 99 -
Riboflavin 2 6 153
Nigoin 94 33 34

Ascorblao acid 11 5_ 145



The intakes of calories, protein, fat, caleium, 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 sub*ects for calorles,

" For ‘the nutrlents with aVerage 1ntakes of 90 o, lOO% ar. more
of NRC recommnended allowances, niacin intakes were met by the greateﬁt
number of individuals, Iron had the next hlghPSt number of 1nd1v1dualse

_'DISCUSSION e

No attempt has been made in this study to determlne whether o
the diet the Marshallese are consuming is adeguate for their phy51olog1cal '
needs. The diets iere assessed by comparlng the 1ntaﬁe records with the
Natlon&l Research Coun01l allowance&e ST ey e

: g ;

The value and llmltatlons of dletarf allewanCes and the1r~use _
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 requ:rements of nutrients
of the Marshallese., -These requlremeﬁts ape”influenced in. varying degrees
by body size, cllmate, achlV;tyy and other factors., S

In order to have some 1nformat10n 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.

'Table 7 shows thé weights and helghts of 255 male and female
Marshallese subjects 'from 9 .montHs' thyough 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, :



TABIE 7. -

| WEIGHTS AND HEIGHTS OF MARSHALLESE SUBJECIS: . . '

by Mary Murai

Age - Nuzber of - Weiéhf (56ﬁnd35-' Height (iﬁchééjﬁV:
(yrs,) 9% subjects Range " “Average Range . Average-
9 months  M&F 2 20~25 22 1620 18
1-3 ‘M 21 20-30 25 20-30 25
T 3 20-33 28 22-30 Rt
leb M 6 3035 o 32 36-40 3
F 6 25~30 27 3h=h0 37
7-9 M 3 42-60 50 4O~50 uh
F 3 4O-60 ¢ L8 W15k L5
10-12 M. 2 5860 . 59 TN
F 7 bls~88 77 5159 55
13-15 M 8 70-120 99 55-66 61
"F 23 77-130 - 103 52-64 " T 59
1620 M 56 9516l 123 5569 6l
F. 42 80146 109 55mbly 60
21-60 M 34, 102190 138. 5867 6l
F 22 80--170 123 5767 61
61170 M- 8 130-158 . -~ 139 0t 59-67 . 63
F 9 1104120 1 <115 59

5960
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The aversge weigh®s of Marshallsse were compered with average
welghts of Americans of the seme age group to obbain the difference
between the Marshallese and Americens.,

Table 8 shows the differences between average body welghis of
the Marshallese and American subiscts of the same age group.

Table 89

Gowparison of Average Wéights of mbrshallese with Wéighss of
Americans Given for Each Ags Group in the Table of Reacmmended
~» Dally Allowances; National Research Council,

Weightsof Weigm.s of ' Wmffexenc,s
1 he e Nméﬁ.WM‘w"””iw”WLTmWé$pwmwdh<.m:wjdm,mjfmnwi
& %0 6 a2 s -z
7 to-é ‘f?fﬁ' ;;' 58 T 49;i‘ ;39
10 to 12 L v Vis 68 ¢ ~10 g
13 %0 15 (giris) Cwe 108 -5
16 0 20 (giris) .. i 1ze ot 109 ! 3
15 to 15 (boys). .. ne 108 M 99 - 9
16 o 20 (boyS)?"bi Tl e 125° uis
21 enéfover (feﬁﬁiég) };7123 ﬁ;i:ff 123 - fo

2l and.over (meles): oo 154 b

138 - ~16

Marshallese subjecisr-had smallerp.body sizes mhen comparid wilith ¢
Amarlcan sub;eobs of the same: ‘Bge group.:wfhe’ exceptiony were the 1 to 3
years old group, and the females 21 and over sge group. The average weights were
the seme for the marnhallese end American: subjeets in these two graupsa IR
. '.ez c--
In Bpite of these differences in body 8ize, scme yardstick hed =
“:0'be used for comparidcd aid &inde récdfimended allowences represent
verbtain levels of intake considered desirable, they were used as standards
for this study. 4s stated in "Reccommended Dietery Allowznces, Revised
1948% (N.R.C, Reprint and Circuler Series No. 129, Oct, (1948):

"The gquentitative date in the accompenying table are lntended
to represent exactly what is implied in a litersl interpretation of the
words recommended dietary allcwances, Hence in contrast to some previously
promulgated stenderds; the data in the followlng table are rather to be
understood as representing levels of nutrient intekes which the Food and
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Nutrition Bcard'recémmenﬁaﬁgs normelly desirable zoals or objectives,

"The recomrendations are not celled frequirementst becauss
they are intended to represent not merely the literal (minimal}
requirements of average individuals, bub levels enough higher to cover
substantially sll 1ndividual variations in the requirements of normal
peopleo ‘

"The figures here recommended are, therefore, gemerally higher
then averesge requirements but generally lower than the doses used to
meet needa crested by pathological states of certein envirommental con-
ditions or. 1n campansathg for an earlisr period of depletionesse”

Other dietary standards have been used by international groups,
the two most frequently used for references are the stenderds proposed B
by the Committee on Nutrition of the British Medical association (9) end
the Canadisn standards approved by the Ganadian Gouncil on Nutrition (10).

: Goldsmith (11) compared ‘the American, British end Canadian
dietary standards in her paper. "The most striking difference is the

much lower recommendation for ‘ascorbic acid in the Cenadien and British
steaderds then in the Recommended Dietary Allowances of thils country.

The recommended intskes for the B vitemins and for calcium are also .
lower, especially in the Cenadian. The recommended inteke of vitamin 4

is lower in the Ganadian then in the other standards, sinde the
recommendation is made in terms of carotene, rather than in terms of a
mixed diet furnishing vitamin A as 2/3 carotine and 1/3.prefovmed vitamin A.
reoommended intake of iron is also lower in the Canadian standard, These.
differences are in line with expectations since the Canadian standard

is 8 nutritional floor and approaches minimal requirements, Thé British’
standard i= an sllowance for meintensnce of good mnutrition in the average
person, and the United States allowences asre designed for melinbenance of
.good nutrition of substantially all normsl persons and include a margin of
safety."

Celories

The Committee on Caloris Requiremsnts of the Food and Agriculture
Orgenizetion . (FAO) of the United Netions (12) has formulated a standard
for calories. "The recommendations mads.....represent a considered attempt
to provide practicel guidance on the requirement of populabtion end '
population groups. The method followed was to asslgn numerical velue to
the calorie requirements of & fully defined "refersnece', and to indiscate
(elso in numerisel form) the adjustments to these values which may be made
in ordsr to celeulate the requirements of indivi&uals ‘Aiffering from the
reference in age, bcdy size, temperature of envmronmenu, and autivitya"

“The reference man end woman ara 25 years old and live in the
temperate zone at a mean annual external temperature pf 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 industrys
that of the women is the activity appropriate To genersl household duties
or light industrial work. The mean ¢aglorle requirements of the reference
man and woman on a year-round basis are Judged to be 3,200 and &,300 calories

per day ret—:pectivelyg " \Nﬁbg KIKD AGQUARIUM
Honoluly
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"It 1s estimated that requirements in the third trimester of
pregnency-dre increased by sppreximately.450 calories dally.;-In-lactabiony
requirements ars lncreased by 1,000 calories dally, thls figure being
based orn the essumption thath the peried of lactation is..6.montha and the
average guaniity of milk glven by’the mothar aﬁ 3 months~aftar delivary
is 859 milliliters," . .

“The reference children belong to the same type of populacion
as the reference adults and live in the same climatlc enviromment. Theﬂa

values. gre the *recommended allqwances’ of the- Natzonal,Researoh Gouaeil,
U. S. Ab" . . \ e b L

‘"The reference adoleSuents ara 18 years old and waigh 60 kilew
grems {boys) and 50 kilograms {girls). In health and activity they are
sigilar-to the reference childrens. .The reguirements.efisuch adoleseents
at 1l6iand 19 years of age inclusive are.judged ta he 3y800, and 29400
caloriea for boys and girls resgeetivelya? e ju?k;: Sy ke

R .. PR R
DS SRS RN

TG

"Galorle requirements are 1nfluenced by body sizea it is
recommended bhet- the, formuleq Bz 158,0- (WYOn 73 iMen) and Hoe 183.4
(W)00 73 :(Mon) end-R = total-calorie. requiremenbs and-W g -body-weight: {kes)s
be used to Galculate the requirewsnts . of- adul%anaeaoréing 1o bodY siae SO
when their. autivity 13 thaﬁ of the- referenee. R S ey Lt

: i' . O

L "No adjustmsnta for bedy siza shaula be applled to ehildran Sl
under 16 During the yesws-from 16.%e 30y hody size.-is. apprqaahing final
wabure dimensions. JIn:populations .in.Whieh Vhe.average. Welghb.of. - g
adoleacents is less than.that of . she referpgnce. @dokesoen%agladsusﬁmaﬁts i
sheuld be made on.the bagis of -the meture . size attelned.ah age 25 .zather,,
than the actusl Wolehb of -adolegaenis,. Fn-such. o ;xcums;’geme-?u.,ragm.ramenfv.ﬁ
for males from 16 bo-19, imlu%ﬁ.@@...ahoum,-:?oa'-;;.xz.aekaa,:a@.&-@%.:AEQ -pargeny of . .-
the: requirements of :well-nourished active meles-ef 25.vears. din the 8BIMG i

Dpulation, the corresponding persentage for femakeg betng 1Q5¢
...... : i P
A aeale to allow for the effect of increasing age on calorie
raquirements 1s suggested. Ascording to this scals, requlrements ab 25
yvears of age are decrsased by 7.0 percent for avery 10 yeara beyond the
age of 26,% R DR

+¥The existence of an approximately. ltnear relationahip bstwasen
calorie expenditure end mean auoual;external tempersture was assumed, IF-
i8 - recommended tentatively that, for. every 10 .degrees dspariure in mean
annual temperaturs from the reference. tempsrature.of 10 degrees Centilgrade;
requiremente ghould be adjusted by 5-percent of regulrements at the
reference level, the © percent being: subtracted for h&gher temperatures
and added for lower temper atureso" A o

"The degres of acs*Vlty directly influaace calarie requiremsntsa
It 13 considered that in most populetions the mean activity will
approximate the degrse of - activiiy osgsignedrso the refovence adults, No
ad jusiments should be made:for aobivity under 16.yeays of a8gee.In the
‘Beale resommended for children;. the:activiiy of -Boys and-glrls 1la assumed
$0 be- the same under the age 0f:13§ though in scme populations - the activity
of boys exeeeds that of girls atin an aarlier age than %hiao“»,nx

PSS
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The above recommendations were followed and the ocalorie
requirements of Marshallese. were caloulated by taking into consideration
body ‘size, eage, and environmenial tempsrature, Using the equabtlong
E = (1s1875 = 0,00754). (1,050 ~ 0,005T) a WO»7®, whers B = total
requirements, A = age 1n years; T z temperabura in degrees Gentigrade,
W. = body welght in kilograms, The mean external temperature of the
umrshall Islands was taken as 27 degrees Centigrade, : :

The salorie requiremsn+s of Marshallase of various ages living_T:

in the Mershall Islands calsulated by using the FAO formula for ealorie e
requirementa are summarizad in Table %, ‘ : U i

Table o

Caleulated Calorie Requirements for Marshallese of Varlous -
Ages Living in the Marshall Islands and NRC Recommended Calorie Requlrements

S ' Caleulated -+ - ' ° NRC
Age ‘Weight Calorie Requirements “"Réggifément:
kgo B calorles R R
Adolescents _ - " o
Men * 16~20 - R 3L 3800
Women 16-20 - ' - 2263 T 2400
Pregnant women 1620 2713 2400
Lactating women 16-20 o 3263 3000
Adults A
 Women 2L 86 T 2195t o T 2400
Pregnant women -~ 21 56 o 2645 T 2500
Lactating women 21 - 56 o 3195 - 3000
Women - 35 56 o9n 2500
Pregnant women =~ 35 56 o 2421 B © 2400
Lactating women 35 5 0 0 - oopenn 3000 -
Women 7 S L5 56 - 1810 T “2000
Women 65 52 A ¥ % VY , - 2000
Men 21 63 2949 Cot 3000
- Men 35 63 . 2679 , 3000
Men L 45 63 2433 3000
Men 65 63 2003 200

. In most cases, the calculated calorie requirements were lower
than the’ "recommended allowancas“ of the Natlonal Research Couneil,
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ooPreteln. . e v
. The protein standerd for fhe rocommended sllowanges for adults’
are based on.l gm, protein daily for each kilogrem of body welght, which
is & generous sllowanse. Lelfch and ‘Duckworth (13) eopéltded in their, -
study that en_average melntenance requirement of about .50 gme, per day’ o
per normel adult was sufficient., .Hegsted, Toongas, Abbotb, and Stare (14)
did experiments on protein Teauiremenis of adults on 26 ‘adults ranging =~
in age .from 18 to 50 years,. They were.on a besal low-protein diet with
epprgﬁima§31Y 50%,Qfj%hé,protein.aupplied by white bread, 12% by other .,
cereals, 30% by vegetables, and 8% by fruits, protein requiretionts were
between 30 end 40 gms, per 70 kilograms of Body welght, With supplements
of meat or wheat germ added to the above diet, even less total food pro-
tein was required for healthy malntenance. They coneluded that the
Natlonal Researech Council sllowance for protein of 1 gm., per kilogrem of
body weight wae generous and the allowanse eoculd be redused to 50 gso
for a 70 kilogren adult and &till provide appréxinately 304 margin above
roguirenent, " e I PN PR R U

Caleium

, The Netional Résearch Council's recommended ellowsnces aims %o
0oYer the needs:of nat. less then sbout 99% of the normal adults of the U. Se
population, Ieltch (15) 'déncluded that the maintensnce regulrement is
approzimately 0.955 grma. of calelum per day for normal humen adults
regardless of body wolght, The caleium requirements are being rTeviewsd
again by a subccmmittes of the Committee of Dietsry Allovances of the .
Food 'and Nutrition Board. New allowences will be recommended scone -

Vitamin 4

o Shermen (16) in his book says, "There is no reason to doubt
and- good reason to suppese that, in humen as in rat nubrition, best results
in -long~term experiende will reguire at least 2 to 4 tlmes as much ‘
Vitamin 4 value as guffices for minimal edequacy. If the minimal adequate
amount is taken, it 18'about 3000 I. U, for normel sdult maintenance, from
6000 to 12,000 would be ‘Sclentifieally more loglcal allowance - {than the
B0OU'I, U, allowende of the National Research Council) to provids bobh for
individual variations in:Tequirement and for the maintenance of such a
bodily reserve as has been found to be favorable ‘to higher health and
longer life.% T . : ¢

- "Vitamin 4 values of dietaries ‘depend largely upon the precursor
carétene rather than on vitemin A 1tself, ond the doubts as to the complete-
ress of avallability of these precursors in digestion and agsimilation,
one will logieally prefer to have his inteke of vibtamin A velue nesrer the
top than the bottom of the 6000~12,000 I. U, Zone..."

-PATEe it is selentifically séund in prineiple .to provide liberal-
intakes of & nutrient which seems to be involved in so meny different
functions and in so meny major end minor ills as is vitemin A, even if
some of these involvements are not entirely clear.™
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Thiamine

Daum &t al {17} concluded, that the minimédl daily thiemine
requirement of young adults of Lwenty-one to thirbty-eight years of age,
weighing 55 to 64 kge and requiring approximately 2500 calories per day
for maintensnce of body welght wes adjusted to be very close to 0.63 mge
thismine or on the order cf 0.85 to 0,30 mg. thismine per 1000 calories
of mixed diet. The NRC allowance of thismine is approximately 100 per—
cent more then the minimal requlrements, The minimum daily requirements,
Food end Drug Administration, Federal Sesurity Agency, (18) for thiamine
is given as 1,00 mg. daily for adults,

Riborlavin

Borwitt et el {19) ocbserved the effects of dlets restricted in
ribeflavin in 15 mele subjects,  .They studied the excretion of riboflavin
in the urine and suggested that the riboflavin requirement of a resbting
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
repalr, and that a reserve of riboflavin c¢ould not be mainbtained on levels™
of intake below 1.1 mg. .The NRC allowances are based on body wolght and -
allow asbout 25 percent margin of safetye

‘ Niacin

The amino'acid tryﬁfophane can be converted to niacin in the
human body, therefore, the reguirements for niacin depends on intekes of
food containing trypitophene.

The NRC sllowance of niacin was set at ten times the
sorresponding allowances of thiamine for both sexes aend all ages.
According to Sherman (20), "As yet, we do not know: (1) what part of
the niacin requirement will be *bilologically enriched® in niaein by the
bacteria of the digestive trect; or (2) the degree of trustworthiness
of present estimates either of the nilacin reguirements of humen nutrition
or the nlacin content of some types of food.®

Ascorb*c acid

The following data are given by qherman {21) as standards for
esgorbie acid: "A dally intdke of 25 milligrams of vitemin G by normal
‘adults {other than women in pregnansy and lactation who noed decidedly
more) or l.0 milligrems per 100 calories of food in family dietaries,
might be regarded as a minimum sufficing for prevention of the gross sigus

of scurvy. Fifty milligrems for adult maintenance and 2 milligrems per
100 ealories for family dietaries9 might be regarded as medium standard.
One hundred milligrems per sdult, or 4 mg. per 100 calories of femily
£00d, one may approximate the presumsbly optlimel allowance sufficing to
keep the body 'saturated?.”

"The values given in the (National Research Council's) Table
represent a conservative eppraisal of all the evidence that is available,
but they should not be regarded as "zsturation' levels. More generous
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intekes (may) result in considerably hlgher ccneentratlons in thﬁ ‘  §£
tiasuea " {22} . P - . et

Goldsmith (23).concluded'“that.the pﬂrpbses and philOSGthitﬁ\
behind any dletery standard. must be sppreciabted.foir proper applicabtion,:
In some situstions, standard besed on:minimsl requirements.are usefnl and
in others, standerds representing nutritional goals are more dursble,

For sertain nutrients, resommendations should be related to body size,
for ealorle conzumption, or for'stiil-others, to astive metabolizing
tlmsue or to the individual., There are many gaps in our knowlsdge of even

minimel réquiremsnts and very few quantltative data relative to optimal
needs," - _ .

SUMMARY

: Wéekly dietary records of one hundred sixtybone subjects of
MaJuro village, Majuroc Island, Marshall Islands, from the ages of 1. thraugh
70 years of age, were studied for daily quantities of calories, protein, fat,
calelum, phosphorusy iron, vitemin A, thismine, riboflavin, nlacin, an

ascorbic asld. These figures were then sompared with Netional Research
Gouncil Allowancesu

Taking the total group ©f one hundred sixty-~cne subjects, the
following results were obtained when daily intakes wWere compared wWith:':
Naticnal Hesearch Council allowanoesy

‘lo‘--GalorieS: one hundred fiftymseven subjects or 97% mere
- ‘ ‘below allowances, four subjects or 3% w@re
v ahove alloWanceso :

2. Probein: one hundred- thirty subjects or 81% were below
allowances, thirty-one -subjedts or 19% were-
gbove allowances.

3+ Fat: one hundred fifty-seven subjects or 97% were below
allowanees, four subjects or 5% were abcve allowanses,

4, Galcium one hundrea flfty-eight subjects or 98% were.
K below alloWences, three aubjects or 2% were ebove
allowenses,

T B Phosphorus: one hundred fifty-three subjects or 95% were

R - below sllowancea, eight subjects -or 5% were

. abcve allowancesa : e
6, Iron: one hundred five subjects or’- 65% Were - below alloWBnces,
fiftywsix subjects or 35% were above allowaneeso
7¢ Vitamin A: one hundred forty subjeets or 87% were below
' ‘allowsnces, twenty-dne subjects ‘or 13% were
guove allowances,

8, Thismines one hundred thirty-six subjects or 85% were
btelow allowanoes, twenty-five subjects or 156
wore &bove allowandss,



_kg.',jﬁibeﬂgeﬁiei ,oee'ﬁendred eixty eubjeete ethQ% were below
cosa s &allowanees, one eubject or M% was - ebove o
allowenaeso»' : S
o [ S S PR IO S 8 A
10, Niacin: seventynnine eubjecte or 49% were below allowanges,
: . olghty~bwo euhjeete or 51% WeTs - above allowances.
B Aseorbic aeido. _one nundred fiftyhone eubjecte or 94a were
S - .- .below mllowanees, ten subjests or 6% eera
. above ellowenoee, P

The percentage of eubjeats who feiled to- meet NRC allowencee
. Wwea grasater than those who did mesb ellewenees for the following nutrﬁente:
calories, protein, fat, eelcium, phosphorus, iron, vitamin Az thiemine;
riboflavin9 and ascorbie acido
L " Ninety—nine percent of the eubaeots ware - below allowenoes for .
rzboflavin 98% of the, sub jeots, were below allowances; for: caleium;. 9?% ef
_the eubjeetﬁ Were. below allowsnses for ealories and faty. 95% of the -
.Bubjects were pelow ellowances for phosphorus; 94% of the subjects: Were'.
below allowanges for asgorbic acid; 87% of the subjests were below. .« :
allowenses for viteminwﬁ, 85% of the subjects were;below sllowances: for .
thiemines 81% of the sub jects were below allowanses for protein, and 65%
of the eubjeete vere. helow allowancee for irono.'._'i:jaﬂék. G
EO ST proL e
g et Eightyntwo euh3ecte oY 51% were ebove ellowences for nieein, enﬂ
3eventyuninefeubjeete or: 49% were below. ellowancesD . . .
. There were fertymelght childreng melee end fe‘malea9 ferty-six
melee and sixty~seven females. Of these, 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; .7
91x male and female children between the ages of 7 and 9 years of age;
and slx male: and femele subjeete hetween the ages of 10 through 18 yeare
of age, T AR S S AR T 1
: wao TN : [ '\=.--.-'- . ' - P SRR r,"{'h."j‘
ot the malea, there were three eubJects, ages’ 13 through 15
years of age; two subjects, 16 through 20 years; thirty~three subjeots,
2l.%o. 60, years- eight eubjeeﬁe, 8L to 70 yeere of age.

- Of the femelee, there vere three eubjectsg 13 through 15 yeera,
four subjects, 16 through 20 years; thirty-six. subjeets, 21 .to 60 yearssi.’
nina subjects, 61 through 70 yeare, four pregnant women, end eleven
laetetlng worenDs ;. o L -

Teking eech age greup seperately, the fellowing results wore
ebteined when daily intakes wers- eompered with Netional Research council
Allowenees.-. R TR T S N

Ghildren s " ,r ‘s

8s L1 to 3 years of sge, One hundred percent of the subjesis
were below allowansss for caleium and phosphorus with all twenby-four
sub jeots below allowences, Ninety~six percent of the subjects were below
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dllowances for fat and riboflavan, 92% of the subjacts were below ellowances
for calories; 88% of £Hhe sibjects were below allowances for protein; 83%

of the subjects wers below allowaneds for bobh vitamin A and asgorbic asid;
75% of the subjests were below sllowances. for thiamine; and 62% of the
-"subjacta were below al*OWancas for iron._ @nly 53% of the gub jects were below
allowauses for niacin and 67% were sbove allowanses.

. be 4 %0 6 veara of agen Qne hundred peraent of tha aubjacts
wore below allowances for salsium, phosphorus, and ribeflavin, with twelve
sub jects below allowences. Nihety~two percont of the subjests wexe below
allowances for fai and calories; 83% of the subjects were below sllowances
for vitamin A; 75% of the subjects were below allowences for thiamine; and
67% of the subjects ware below allowances for protein and ascorbic acid.

g Thirty—threa percent of the subjecis were below aliowenses for irtn-and -
42% of the subjects were below allowances for niasin, Sixty-seven percent
of the subjests wers ebove allowances for iron and 58% of the subjecis were
ahova allowensec for niacin,. | :

O

: Ge 7 %0 9 years of 8gs . One hnnﬁred percan$ of the aubjacta

were below allowances for calories, fat, phosphorus9 riboflavin and ascorbie
acid with six subjects. balow allowanses. . Elghty~threa percent of the.

sub jests were below allowances for thiemine; 67%.of the subjeste were. helow
allowenees for caloium and Vikemin A. For protein end iron, the percentage
of Bubjests were equally divided with 50% ‘below and 50% above allowanees,.
All subjects or 100% were sbove allowsnceS for niaein.

: d» 20 %012 years of ag_p Ona hundred peraent of the. subjects.
were below allowances fOT gsalories, fat) ca}.cium9 riboflavin and ascorbie
acld with six subjects below allowances, Eighty-three percent of the sub-
jects were' helow allowanaes for protein, phoaphoruss vitemin A end thismine.
Sixtywaeven percent ‘of" the subjewts were belnw aLLOWances for iron.
Thirtyhthree percent of the subjeots wal 'balow allowanoea for niasin and
67% were above alioqancesa S ' Lt el

II, -Males

, Bo 13 %o 15 years of age. Oue hundred percent of the subjaata
were below allowances for calories, proiein,. fat, . calcium9 phosphorusg
iron; vitemin Ay thiamine, riboflavin and.aseorbie asid, Sixty-seven.
percent of the subjects were below allowanaés for niacin,

: "bo 16 %o 20 years of age. One, hundred’ percant of the subjects;
were ‘below allowansea for galoriés, fat, oaléium, riboflevin and ascorbie-
-aeid; 50% of the subjects were below allowances for protein, phosphorus,
iron, vitemin A, thismine and niaecin,

s, 21 to 60 years of aggp‘ One hundrad pareent of the subjacﬁsq
wore below allowances for salories and riboflaving 9#% of the subjects
wore below allowances for fat, calcium and ascorbic acid; 91% of the
subjects were below allowances for phosphorus and vitamin A3 85% of the .-
sub jects were below ellowances for thismine; snd 82% of the subjects were
below allowances for prcteinG Saventy percent of the subjects were below
allowances for niacin and saﬁ of the subjects wera below allowancea for -
irono ’ A o e Do
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des 6L to 70 years of age, One hundred percent of the sudjects
were below allowanges for calories, protein, fabt, caleium, phosphorus,
vitemin A, riboflavin and ascorbi¢ acid; 88% of the subjests were below
allowences for thismine; and 75% of the subjesits ware below allowances
for iron, Thirty-elight percent of the suajeots wera below allowanaas
for nlacin and 62% wore above alLowanse

ITI. Eamalae '

&o 13 to l5;years of age.' One hundred percsnt of the subgects
wers ‘bélow: allowances for ealories, protein, fet, calcium, phosphorus, iron,
vitemin A, thismine, ribeflavin and ascorblé asid. Sirty~seven percent of
thﬁiﬁubjﬁcts wore below allowances for;niaeino C L

- ba- 16 to 20 years of ag@a‘ One hundred percent of tha aubjeots
were. below allcwensss for calories, fatb, ealeium,, vitamln &, thiemine,' -
riboflavin, and ascorbic acid, Seventy~five percent of the subjeots were
below allowences for protein and niacin- 50% were ‘below allowanoes for both
phosphorus :and iron, » ‘ '

e 2l %o 60 vears of age. One hundred percent of the subjects
ware below allowanaes For oaleium,and riboflavin; 97% of the sub jects were
below allowanses for ealories, fat, phosphurus, end ascorbic acid; 8%% of
the subjeets were below allowances for vibamin A3 86% of the subjects were
below allowanees for thismine; 72% of the subjects were below allowances
for protein; and 67% of the subjects wers beélow allowances.for iroms . ...
Forty~seven percent of the subjects wers below allowences and 53% were
above sllowances for niacine.

de Bl to 70 years of age. One. hurdred percent of the subjects
were below allowances for calories, fat, caleium, phosphorus; riboflavin
end esecorbic asid; 89% of the subjects were below allowances for vitamin A
and thiamine; 78% of the subjects were below allowances for protein and
iron, Forty~-four percsent of the subjects were below allowences for niacin
and 56% were sbove allovances. -

6. Pregnant women. One hundred percent of the subjects were
below allowances for salories, protein, fat, calcium, phosphorus, iron,
thismine, riboflavin, nlacin and ascorbic azeid., Fifty percent of the”
subjects were below allowsnses for vitamin A.

feo Lactating women, - One hundred percent of the subjects wers
below allowenses for calories, probein, fab, calsiumg phosphorus, ribo-
flavin and ascorbic acid; 91% of the subjects were below allowances for
vitemin A and thiemine; end 73% of the subjects were below allowances
for iron., Forty~five percent of the subjects were below allowances for
niscin snd 55% were sbove allowanees. x
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HECOMMENDATTONS BASED ON DIETARY STUDIES

- ‘Food ‘sonsumption Ja.the Marshall JIslends is depsndent on - o
segsonal changas “@ue t6 the ‘ripening of various plant foods. The bresd~ . .
frult seeson’ ‘begins-in May aud & plcked through’the :summer until :
September. - In‘the Tatter part of $he summer, 'bwiro and jankwin, the
preserved forms sre made whish ere emten after the season 1s over, :
partiocularly in the peried from March to May, when food is not so plenti~
ful. In Qctober the pandanus season begins, and they provide the.
prineipal food until Mareh; pandanus 1s preserved as mokan, In the
winter, ‘arrowroot is:made fntorflours; Taro can be eaten all year round
but in: tHe summer breadfruit is préferred. :At ofher times of the ysar i%
(tero) 18 populdr, ‘principelly in spring end fall; between the breadfruit
and pendeanus seassons, Thus, nubiblent conbents of the diets differ al
verious timss of ’she yeara '

" There :Ls no- storags: cri‘ fresh foodsg the usual procedure is
to ‘a0l leet fcod for the ﬁay in Majuro villaga. C o

Imported foods have beoome & very 1mportant part of thair diet.
The food p&%arns are a comhinatlon of 10631 food producus and imported
fOOdsw Lo : o ; SRR PR _"-_i_f'. . '

a liSt 13 given of the food items 'commonly consumed by
Marshallesa a%udie& in 'bh.LS d e‘%ary surveyo

FOGD I’I’EI&E GOMI\EONLY GONbUMED BY LV&ABSHALLESF] S"’E}’DED
IN THIS DIETARY SURVEY . T

loA | VBREADS | &
| ] | Braady: White. o | ‘
,”Doughnuts ) e
2, -CEM AND C@REAL DI“:ES RRIITR FATY
Rios, white - | R
Rice, sof’c - polibhed white rice9 coconut sap and coconut milk, boiled
.“-Jai‘bo - mittura oi‘ o&c@nut sap, eocgnut m”llk and white flour

Soda erackers
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FISH, CRUSTACEA AND SIMILAR FOODS

Harshallese Scientific
- Name Neme
AL Acanthurus oli.va_qéué ;.B_lo;:sh
butok ~ Chelon velgiensis (Quoy &
Gaimard) '

Baru lep Birgus latro

Baruwan Gardlisoma hirtipes
Bulok Naso lituratus {Bloch}

Bwehwe Neothunmis macrcpterus
(Temminck & Schlege)

Chilu Katsuwonus pelamis (Linnacus) A
Chiriul Turbo setosus Cmelin |

Turbo argyrostomus Linuns

Tmim Melichthys viduas (Solandew} = -

Bhinecanthus eculeatus (Limi'a'etié)

Jewe Plectropomus truncatus (Fséier)
Jo ¥ulloldicehthys samoensisa
{GUnther)
Euban  Adenthus triostogus tricstezus
: B (Linnasus)
Lere Belistidae
Likup Cymolutes praetextatus
T {Quoy & Caimard)
Merat
{Mera} Family Scaridae
Hermer Siganus punctatus (Bloch)
Momo Epinephelus merra Bloch
Molle Siganus rosiratus (Valenciennes)

Tkmoul Scaridas

Pako probably Carcharhinus

. Gommon.
- Nane

Surgeon: Fish or Teng

Mullet

Coeonut or Robher
arad

Just plaein land grab

Surgaon fish Tang

 Yellow fin Tuna

Skipjack

‘Cat's eye (most

sommon
Catts eye

Trigger fish

“ Jowfish or Grouper

. Goatfish - Red

" mulled

Surgeon fish, Tang

Trigger fish

Vrasse

Parrotifish

Sea Bass, grouper

Parrotfish

melenopterus {Quoy & Geimard) Shark



4, BTSH (eonﬁnued} N .

LZarShallesg Selentifiag., . i 5 Copmon
Neme , I\Tame ' Name

P ST R T N Y L T N BT Rt

Jojo Exouoe“hidae o .. Tiying fieh

T '.-:.'

Lukerr 't Ganarim Luhuanum Luhuamun ANy
(Limm8)

Ganned .
Salmon, entire content, nawral _ o

e LR

Sardines, Paciflc, entira conﬁent

- Sardires, Pacific, tomax-o ‘BAGE O nT

Sardfhes, Malne; 4n oaLl ' vl Rty

et N I .. \ . f

ST R v NI UM S TR PR TR
5, FRUI’IS '

Banenas (Kabran)

Eabing - 3 :Lbuki aﬁd Marshalleae féx“féﬁ-iéé: (Musa sapientum)
g Oooklné - Mekdrkay Uren b ow e
Breadfx;ui“b (ME) TR IO RN ** : ,, :

‘Seedsd Mijiwan roasted, baked, or bolled
(seaded varie’oy, Artocarpus jm,iaua)

Seadlsas Batakdek roes eaa bake&, or boiled
(seedless variety, Ar”cocaxpus ineisus)

.|. k) A.,.

Bukdrol = rossted, baked;. or boiled
(seedless varietyi® Artocarpus 4=nc*isus) o

Preserved Bwiro
Gosoni¥ 'sép  JTekaro ap bl e
Cosenut sep, boiled. Yo iafeid

VU rgmeE (Gi%rus surantifdlia ) th noiiTE R

Pandanus (Pendénis wp,} | cTrnEEe L pne
- T fekbrer veriety fresh dnd bYoiled Lol

W,k
PRt
AR

J oibe"ﬁ

A B T

Pasﬁe bop, mokan



5.

Be

7e

8e

9

1o,

1i.

12,

-89~

FRUITS (oontinued)

Papayss (Carica papaya L.}

MEATS, FRESH

Pork

MEAT, SAUSAGE AND SIMILAR PRODUCTS
Beef, ocorned
Jest, luncheon

Sausage, Vienna

MITK
Milk, canned, evaporabted (mostly for infants, not for generai
population) . S
NUTS
Cosonut meat of mature nut’ Lo _ ';.wai-z"ii (Cosos nucifera)
drixz_gfgng'fl;ﬁiﬁ of imma‘cﬁré_é'_m{ti‘:"gi o |
meat, of ,:_iéamatuxje nut o 'tmére. - .'_f- '
, embryo ._,Qfﬁ}ix'jouting mut N in
SUGAR -
Sugar, white, granulated .
SWEETS - CANDY AND SIMILAR FOOIS
Candies, hard
Gum
" Taro Wan Gyrtosperma chemissonis (Sohoﬁi:) Merr,
Kaliklik Oyrtosperme chamissonis [Gohott) Merr,

~ Buroro Oyrtosperma chamissgonis (Schott) Merr.
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’nsbaésﬁxw to build, maintain, and repair various btissues.of the body.

13+ MISCELLANEQOUS

Tea

Good food consumphion depends on both education end sacnomiss.
Better levels of consumption of the right Ffoods should be taugh% to all
the psople.

L. Calories and fab

BRI F o S TN SR O A ST SO . .
A sonstent supply of fuel ia'réqnired by the body. 'This nesd
is met by the carbohydrabe, fat and protein foodss ; q§¥b9hydrate and
fatty foods are the chief sourse of energy s8 protein is used.nminly for
body building, The sombustion of foods to sarbon, d;axidey pater end
nitrogen yislds the energy which permits the body to earry on its
activities, The celorie is the stendard for the m@asurement of the

energy valus of foods and is alsc used to oxpress the energy requirements
of the body,

In this study, from the total of one hundred sixty-one sub jects,
ons.; “bundred: fify~geven, gub jects, of Majuro, Fillage, or: 97% were below NHC
ellowances for celories for their age end sex. &uxh

To inoreasso the celoriec intake, food consumption must be
increased, especislly the foods high in fat and garbohydrate, .Fats
widely distribubed in both plents and enimels, and are contalned in

1+ verying proporsions in vearly ally the.ugburel, foods. Fabs gonstitube
“"the oSt doncentrebed food, They yield two and & helf £imes more calories

than garbohydrates; or: proteins..; Fape. ays: known to be carrlers of vitamins
and fatiy ascids which are now recognized 0 be essentiala Carbohydrate
foods are good gpopomical fuel sourses; while both the carbohydratie and
fatty foods have a protein sparing DPOWET

The energy foods are the i‘ollow:ingo

l. Starches and sugars: sereals, macsroni, spaghettl, breadg
potatoes, white end sweel; corn, besns; rice, sugar, Sugar syrup, ‘soeonub
syrup; jelllies, and jems, frults and vegetebles, especially 912325225%5
chemissonis {iaraj), bresdfruit (m&}, bananas (kBbran), snd arrowroos
flour (mokmok),

O A TR R S P ' ,

2, Fats: vegetsble and animal oils; nuts, mature soconuts

(wainl), flesh of the lmmature coconut (Mere), and.peenut bubter.

2. Protein

Protein, an organie compound which contalrs nitrogen, l1s

‘ Tre zroatedd pru@ortion of the body tlssues 1s composed of ‘protein and it

ﬁia an 1ndiapenaﬁbl& aonetituent of every living sells

TE O

watTE Y -Ouh of oua h&ndne& tnd sixty-one sukjects of Majuro village,
one hnndred thirty or 81% were Belsw NRG allowances for protein,

e HER I e N L
I ‘..'..' ».«,.u-_‘. R e ];_ _”) ey Tl T AR AT S
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Protein is supplied largely from animal sources, such as meab,r
poultry, fish, crusbacea, eggs, milk, and also from vegetable sources
particularly seeds and nuts, Unxortunate+y, protein foods are expensive
food items, byt for.the money.éxpendéd; milk is an economical food 881t
supplies b951des protemn of hmgh quallﬁy, fat, carbohydrate, oalomum
phosphorus, irom, vitamin A, . cibeflaving nisecin and vitemin De thldron
should have 3 to 4 .cups. daily; adoldscents, boys and girls 1 quart; sl
prognant and lactatlng women: & giart; and everyoms else 1 'to. 3. £UPSs - da11y.&}mi
Eggs’ ‘donstitute a relatlvely gostly: food -conpared with their contribution
of nutrients., INore fresh fish could be included in the diets and dried
beans and legumes, such.as-.soybeans, cah be a good sourge of protoln. sIn it
general, “protein” from animal sourses are:more-often of higher quality than
those fron plant orlgxne :

NI
SETRNRANE b

Protein,foods are- as follows- moatss eggsa flsh 66183 sen fowls,
ducks, whales, turtlesg turblo egegs, ~ocrustdceay: nu%sg whole ooreals, dried::
peas end beans. Legumes are:rich. in protein and can he a part1a1 sub- -
stitute for meat 1n.the -diet. - Breadfruit, fréshand* preserved (bwiro»
jenkvin, manekejen)y breadfruit seeds (0015)5 sweet potatoed (iaraj);

Cyrtosperma chamissonis; ocoonuts; pandanus (bop, mokan)‘ fresh and paste
are soureess . . : RO e .

7
LA

B
b
H

¥~

3. Culeium and phosphorus:

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

Galoium pargicipates in-bood: ooagulaﬁlon, sharos in rogulatlon of.;,.
cardiag and utermno musola actiongt id. imporﬁant to oaplllary permoablllty, :
activates many enzymes 8ang A.s - essonﬁldl for the funotionlng of voluntary %L=
and au‘conom:.o norvous systemsg AR L Ll RNt

Phosphorus is an. essentlal constltuent of atl cells, is a constltuent“
of varaous enzymes, . is. essentla&\for protein metabolism, for formetion -of.: i
phospholipids, participates in the carbohydrate cycle and muscle mebtabolism,
and is interrelated with the aotlon of oaloium, vitemin D, and the param
thyroid hormones° . _,wl,_,.:-u < .

Out of one hundred 31xty—one sub3eots, one hundred f£ifty-eight
subjects or 987'wero Jbelow allowances:for ealcium, One hundred fiftty~- g
three subgeots or 957'wero below allowanees for phosphorus. M&lk ig the.
best source of -ogledum and. 4t alisocontaing econsideradbld phosphorus. -
Phosphorus is move gonoxally distributed in Both- -apimal and vegetable. fooda
than oalcldm« Fish is an excelientt :souiree of phosphOrus and weat is a., Ceanlu
very good sourca,’ Drlod;beans aratoxoellent sources of phoaphorusc Green
leaves have & falrly llberalromounb ofealoium in relatzon %o their. toﬁal
solids. Boues of small fish.supply; caleium: and‘phosphoruse Vegetabies .
end fruits are on the whole-lww An. phosphoius.. Bansnes- (kﬁbran), pandanus
(bop), breadfruit (mh) seeded and seedlsss), breadfruit seeds (cold),
gweet potatoes, Cyrtosperma ohamissonis (iaraj), coconubs (waini), coconub
embryo (iu), flesh of immature coconuts (mere), sweet potato leaves, and
other edible green leaves 6Ye . SOUrGOBe. - : : C

a.!
DR
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4, Iron

 The amounit ofirén in the body is small but ™ the roie it plays is
very important, " Iron.is an essential part of hemoglobin of blooa and: the f
main funotion is to carry: oxygen so that oxidation and reductlon processes
nro onrried on within the cells, ‘It is also. a component of ohromatin which
is fownd in &1l living cells’and plays a fundamental part in their activity.‘
Lack of iron 1n the dlet e&n cahse nutriblonal anemia. N

Of one” hUndred sixtyaone subaects of Ma3uro V111age, one hundred
fmve subjects or 657’were helow NRG allcwances- L _

Since enriched flour was used,’ iron intakes were higher then .
expocted, Flour is used extensively in breads) doughnuts, ° pancakes, s
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 %o a great ex'ben'b.- Eﬁri‘o}ie'df-fflou'r"' hés sdded iron, thiamine, ribo=
flav:n, and niacina B L -

Iron is fcund in Iean meat fish egEs, 1iver3 dried ‘beans, green
vegetables, potatuss, dried: fruits’ aﬂa mature legumes,  lara} (Cyrtosperma
chamissonis), mature.coeonuts (waini), flesh 6f immature coconuts (mere),
breadfruit (mE), fresh and preserved; {twiro, jankwin and menakajin) and
bresdfruit seeds (00lé) are vegetable sources,

5. Vitemin A _ o
Vltamin Ais necessary for normal grcwﬁh and developmentn Tt ig.

needsd to protect and keep healthy the epithelial’ ‘célls ‘which line the ‘

traots and organs of the body, These colls become stratified and keratinized

end result in digease, lowered resisténce ‘and’ failure to reproducé,  The,

adaptation of the eye-to & change in 1ight is related to vitamin A and is’

& cause of night blindness. Vitemin A is also important in the formation

of teeth as the enamel forming cells are like epithelia and ar¢ affected

by a 1ack of vitaman A._

One hundred Slxty-one SUbJGGﬁS of- Majuro Village -one hunﬂréd:..” o
forty subjeots or. 87?‘were below NRC allowanoes. . o

Orange ysllow and green parts of plants are superior to othér
parts of the plant for vitemin A such as yellow squash, yellow sweet
potatoes, yellow turnips;, and yellow ¢6rn, Bright gfeen ‘thinner leaves
are richer than pale thiok onés. Gréen vegetablee: splnaoh, cabhage, ‘
mustard green and sweset potato tops.’ ‘Fruitgs bananas, papayas, cantaloupes,
pineapples and oranges. ‘Fish 1liver-oils, milk; eggs, flosh of fish ‘suoh
as tuna, mackeral, swordfish, whalej salmbn“éﬁd shark-are good sources of
vitemin A, Pandanus (vop; mokan), frogh and préservéd; breadfruit (me,
bwiro, jankwin and manakajln), fresh and preserved are good sourcee.

Ge 'Thiamine

Thlamlne is 1nvolved in earbehydrate motaboli'sm and is esaential
for maintenance of - good dppetite,” normal dmgestlon and intestlnal tonus.'
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It is also necessary for growth, fertility end the normal functioning
of the nervous tissus.

0f one hundred sixty-one subjects of Mejuro ¥illage, one hundred
thirty-six subjects or B5% were below NRC allowances.

Thismine added to enriched flour helps to increase the!inbake
of thiamines White milled rice is one of the most popular foods but is
tow in thismine. Converted rice has a higher thismine value than milled
white rice, Enriched rice it now on the markét and the effect1Veness»of
improving the ‘diet is sbill in the expar;mental stagasn v R

U Thiamlne is found in the following foods: Animal:~milk, liver,

kidney, hehrt egg yolk and e'specially pork. Seeds: whole greins, iheat
and coins Atl nuts. Lepgumesy beans, peds, and lentils. Baunangst(kBbren),
broadfruit. (wd), fresh and preserved (bwiro, jankwin and manskajin};
breadfruit seeds (cold); swest potatoes; iaraj (Cyrtosporme chamlssonls)
coconut embrfyo (iu); pandanus (bop, ‘moken), Fresh aid paébeg'“'ﬂ““”“

Rlboflav1n f:l‘ o f:t ?Tu

Riboflavmn along w;th thlamane and nmacmn is 1nvolved in: the
oxzdatlon and reduction processes whioh are concerned with energy metabollsm
of the tissues. Lack of this vitamin“effsets growbh, the' skidl ¢yés and .
NOTVOSo Dimness of V151on, and 1nvasion of the cornes, by the caplllarles
is, caused by a lacks. e R _ o

i fi_ 0f ome hundred 31xty-one subjects of Maguro V111age, Joxig” hundred
31xty oF 99% were holow NRC allowaneés, : :

¥ v e

. Qf . all the nutrients studled, riboflavin shcwed the greatest
fumbe ¥ of subjects failing to meet NWRC &llowsnces.  This’ nuﬁrxent intake
wes helped by riboflavin in enriched flour, Riboflavin is fowd“in iwver,

- museles of apipals and fish, milk pnd, 9BESe. Among the plant sources the
aot1ve1y grow;ng leavesa legumes, 1noldd;ngﬂpeanuts are’ good. Bananas
(kabran)s, breg&f#umt (ug), frosh and prbsérved (bwiro, jaikwin &tid:

, :,mhnakagen), breadﬁruit sgeds (cole), ;araq (Cyrtosperma ohamissonls),

aoconu% emhryo (1u), pandanus frux@ (bop); fresh'an& paste (roken) arej

other SOUICQSQ Lo ' . . . PR T

8, 'Niacin

S Nmac*n is essential in the enzyme- system of" the body, A lask
affaots ‘the skan, gastro-intestinal tract and ‘the” narvous sy%tema <En
. severe cases, pellagra is the result. , ;: "j ot -3 ?,'5
. df one hundred szty_ona subgects ‘of Maguro Vlll&ge, séventya
nlne subgects or 437'were helow NRC allawanceso *1 N a_ Al ot
High values for piacin are found”in’ 11ver, kl&ney, lean,muscle
of meal, .fish,. poultry, braln# salmon, peanuts, peanut butter, yeast,
m;lk, plants- leaf tyge vege%ahles, tooonut syrup (3ekamal} coconub
embryo (iu); mature coconutrfwa;nzﬁ "breadfruit ()} £¥6sh’ dhd preverved
(l:fwu,aro.p Jankwin and menskajeh); breadfrhlt geeds” (ddle), iafaj (€yrtow
spexma chamgﬁgon;s), pandanus (Bppj fresh aﬁd paste (mokan), and sweet
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potatoes are. sources.

9, Ascorbic aecid .-

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

Lack of ascorblc aoid results in hemorrhage, soft swollen gums,
teeth with resorbed porotic dentine, malformed and weak bones, and
degeneratlon of muscle fiberse.

Out of .one hundred sixty-one subgects of Maauro vmllage, ‘one
hundred fiftyhona subjaots ar 947'were below NRC allowances.

Citrus fruits, such as lime, orange, grapefruits, 1emons, ara
the best sources, others'ars tometoes, cantaloupes; cabbage, papayss and
pepperse Bananas (kabran); coconut sap (Jekaro); pandanus (bop), frosh
and paste {mokan); breadfruit (me), fresh and preserved (btwiro,  jankwin
end manakagen); and coconut embryo (in) are sources,

For future planning, the target for good nutritlon is a well :
balenced meal, Foods from each group shounld be eaten daily: the fali.-
and sugars; bread, flour-and ceresls; green and yellow: vegetables;. 1im@s,
papayas and other fruits; vegetables and fruits; mllk and milk products; -
‘fish eggs, meat and poultry.

Speclal attention should be paid to- thé growing ohlldren, pregnantq
and laotating-women.

The first years of a child's life is a permod of very rapid growth
and- good nutrition is importants The Recommended Dally Dietary Allowances .
for a:child under 1 year are as follows:s ocalories, 100. calories/2.2 lbse-: :
or 1 kilogram; protein, 3.5/2.2 1bs.3 oalcium 1 gney iron: 6 mgs.s -vitemin A -
1500 I Us; thiamine 0Qe4 mgse; riboflavin 0.6 .mgse;. nigoin 4 mgs.; agoorbic:
acld 30 mgshj vitamin D 400 I, U, These allowances oan be met by dn=: .- -
eluding the easily digested foods of -thé various groups mentioned: previously.

The few instances in which data were collected, the Ohlld wes
breast fed until about 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 wag taken as early as three monthss - At about - .
six months, cooked breadfrult mixed with bolled water and boiled coconut .. -
sap was given. At about 11 to 12 months, foods found in an adult diet
were given ag:fast as tolerated. P :

H
¥ oo

For growing children &11 food nutrients inoludlng calories must :
covey reguirements for growth as well:as maintenance and asctivitys . Liberal
caleium inteke is needed by the Yody of infants-and children as they must
retein a. large anouwnt 6f calcoiwm then of .any other building material,: A ..~
low intake ‘of caleium and phosphorus during. growth will prevent normal -
developrient’ ‘and oaloification of the bones and teeth.- All other nutr:ents .
must be earefully considered. for optimum health: - STREPIR R wa
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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-
tenanse reguirements for the womaen, for febal tissuwe, and for a reserve
for lactation. All nutrient intakes should be liberal.

Lactation requires energy to carry on work of women and energy
to manufacture milk, ILiberal 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 COF THREE MARSEALLESE SCHOOLS
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DIETARY STUDY OF FPEMALE STUENTS OF THE MARSHALL CHRISTIAN TRATNING

SCHOOL, RONRON, MARSHALL ISLANDS .

PURPOSE

1, To detarmlne the nutrltzonal adequacy of the diet for
calories and nutrients; 2, To study food. consumption of sbudnets in
e school superviséed and financed by Marshallese in order to make a oom~-
parative study of. diets of students of a Marshallese school and students
of the Marshell Island Intermediate School and Teacher Training School
in Uliga, which was supervised by the U, 8, Navy; 3, To gather mors datse
about Temale students as most of the subjects at the Marshall Island
Intermediate School wers meles. A

SCHOOL

The students ceme from all the abolls in the Marshall Islands
except Ujelang. The school is owned and financéd by the Association of
llarshall Island Churches. Financial support is obtained from a fund
croated by Mershaliese Congregational church members paying a dollar a years
School ‘teuchers! salaries and food for faculty and students are peid from
this funda, o o

FOOD SUPPLIES

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

Supplzes such as rice, sugar, shoyu, and flour are bcught from
the Majuro Wholesale Company &t retail prices. :

MEALS

Two moals are served to the students daily. Breaskfast at about
9:30 a.m, and the evering meal at 5:30 peme One food was usually served
ot each meal such as soft rice cooked with coconut milk and coconut sap;
jaibeo, a mixture of flour, coconut milk, and boiled coconmut sap; jJekara
bread mede with coconut saps or rice. Other food thet sbtudents ate were
bought individually at a gtore that the school maintained for students,
where ocanmed fish, crackers, and other food were sold.

Sehedule of setivities for the day
6:00 a,me Rising bell
6:30 a.m. Hymn and brayer ak girlsidormiﬁéfy
7:00 a.me Cleaning of dormitory

8:00 a.me. Bible reading
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9:15«10:00 some Breakfast

16100 aom, to 18330 pame English “grithmetio, geography,
nusio L . : .

12:30=~2:00 p.m, Studyg rest, and piay
2:00-4:30 pems Work pericd
\ Garls - Embroide“”s handicraft “or’ WHshing and ironing
' Boys_f Egedlng pig§, maning, noon‘apdlnight
ngaing heﬁ%&_mo;@ing; noon and ﬁight
" Carpentry |
Cleaning grounds
Plan@ing
Fish@ﬁg .
Building |
Kitchen duties =
Cooking - boys only - one week at a time

Marrled students act as supervigors.

Girls do the’ washzng of kitchen uten81ls

FOOD PREPARATION
Food was prepared at the cookhouse, The cookhouse had facilities

for cooking food by beking (umum) or boiling (ainbat). Dried pandanus
husks, wood or coconut husks were uséd for fuel. After the food was pre-
sared, the boys tuok 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. Sinee there were ne dining rooms, the
students ate in groups around the sohool grounds. After esting, each student

washed her dwn dish in the lagoon. 1In case of rain the studants ate'in
the ‘dormitory.

SUPPLEMENTARY FOODS
Pigs and chickens raised on the premises Wwers us<d for £nod only
on special occasions, such as ohxcken for Easteg sud roast pig on New Year's
daya

FISHING

The school owned three fish trePsi two were always left in the
lagoon, The students wenb g;sh;gg with nets on Saturdaye. Since there
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were no storage facilities;the fish was eaten the day of the oatch. (rabs
and lobsters were caught at certain times of the ysar, At low tide, girls
gathered clams end shellfish on the coral resfsa

STUDY

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

the amount originelly served. Between meal feedings with gquantities eaten
weore listed,

Forms used were the same as those used in the sbudy at the

Marshall Island Intermediste School at Uliga. Food consumption for a

period of one week for each subjsct wes recorded. Medical information was
also noted,

Student B Ages 19 - Sex: F Marital status: §
Address: Marshall Christian Training School
District: Ebon
Weight: 143 lbso Helght: 62 1/2 inches '
Medical records -
Phrsical complaints: none
Defects noted an,ggperalrinspection
Bothyma, legs |
Hype:trophio tonsils
Chest X=ray
Negative
Tuberoulin skin
T negative
C negative
H negative
Kehn
222
Stools

negative
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- Food inteke record for Student B from April 2 through April §, 1951 .
S g
Soft rice 760 gus.
Taro, . . .o, 580 amse. . .
.L;k::iBéﬁéeeﬁf@sﬁigtj:fi*i ,
Bananas, Marshallese 5

' Govomt, makire 200 gmss

April 3, 1961
Soft rice 704 pms,
‘Rice, white, boiled . = 640 gmsa

v ... -Botween meals .. . . .

Bananas, Marshallese I
. Famdanug, froch . 800 gus.
Candies, hard 50 _gms. -

Bread, white ... . 224 gms.

B
Jaibo 886 s
Soft rice e e "ﬂééo:émsa

Between meals ’
Bananas, Jibuki Ll g
Coconuts T 600 gmes

Bread, white T T 224 gmss

April §, 1951 .
Soft rice 566 ginso

Jaibo 504 gmse
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Bétﬁeén.meais
Pandanus, fresh

Shellfish, Lukerr

April 6, 1951
Jalbo
Rice, boilsd white
Between meals
Bread, white
Coconut, embryo, iu

Bread, white

Aprii 7, 1951
Jaibo
Soft rice

Botween meals
Coconut, mature
Eread, white

Fish, Kuban

April 8, 1951
Rice, white, boiled

Between meals
Broad, white

Pandanus, fresh

C 300 EN8a )

100 £hige

440 gmsa"

560 gﬁis.

224 gmse.

. 900 gmss

224 gnsa

- 800 gm_Sq

6820 gnss
300 gnse

224 gns.

200 gms,

686 gmz,

448 gms,

375
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Iypical Menns Served by School

April 2, 1951 ST aeeil B, 1961
Breaifasﬁj ST Y Broekfast
Soft rice L T Soft rice
Supper , L Suppar
Taro R TE Jaibo
April 8, 1981 April 6, 1951
B;é;kfag% S - Breakfast
!Softtfioe e e Jaiko
gﬁppéf ;‘ T e Supper
Rioe Seuroov g Rice, boliled, white
April 4, 1951 T Aprid 7, 19651
Sféakfgét U Breakfast
Jaibo e Jaivo
Suppef | P e Supper
'1Sof£Lrice Sl Soft rice

RESULIS

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

The daily quantities of varlous nutrients per person and coms
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
gubjects in each group, sex, range of each nutrient, number of subjects in
each group, average, NRC sllowances and number below allowances for caloriss,
protein, fat, calcium, phosphorus, iron, thismins, riboflavin and ascorbio
acid,



Tablé " 10,

Dietary Study of Studénts at Marshall Christian Training School,
Rofiron, Marshall Islands
by Mary iurai

Daily Quantities of Various Nutrients per Perscon
and Comparison with National Research Council Allowznces

Number _ Number of NRC Number Percent
Age of Sex Range Groups subjects Aver- allow-  below below
" ‘subjects CLh ' in group age  ances . allowances ‘allowances -

Caleries o
2100-3399
1646-2391  1600-2599

1578-2927  1500-2499 2
2500-3499

2300 2500 T 3 75

b

2070 2600 14 100
2178 2400 25 73

"
F ww

13-15 . 1A
16-20 34

o
0 \Whn

Protein {gn.)

10-12 iy F 59-17 50-69
70-89

13-15 14 F 42-73 1,0-59
60-79

16-20 34 F 38-76 30-49
50-69 A 2
70-89 .

66 70 3 75

8 80 1 " 100

N3 W

5 75 3 91

() VLN

Fat (gm.)
10-12 b F 30-57  T-30-89 0 o

13-15 14 F ©8-70 e 10 UL
10-39
70-99

ook 69 i kT 100 .
CieB9 mag2 Ay woeen 100 mevoa

o
i)

0T~



Number

Age

subjects

of

Sex

Range

Groups

Number of
subjects
iin group

Aver—
age

NRC

allow-
ances

Number
below

Percent
below
allowances aliowances

1620
Qéiéﬁég(mg.)

13-15...

16-20,

34

4

14

R

Fhosphorus (mg.

10-12
13-15

16-20

Iren (mg.)
10-12

13-15

L

i7A

34

14

)

F

7-88

3-2nd

205-738

208—731 __m-zﬁo.___399 — v e o

10144-1208 -

904~1230

853-1728

7-11

5-18

< 10
10-39-
4L0-69

:_?.__9‘”9-9 i _“-
3000499
5002699 .

200399
400599 -

600-799

400599,

600799 ;:

. .

100651199 wrweLs
1200813997775 oL -

900-1099

1000-1199: = <

1200-1399
1600-1799

5~9
10-14

5-9
10-14
15-19

3
16
11

&4

\nlo_a']: W oW ka

o

42

440

496

o e bl

1132
1054

1102

67

1200

1300

1000

1200

1200

1200

12

15

<9

i3

13

85

100

100

w5

93

82

100

93

~0T~



Number

Lge ef

subjects

Range

Groups

Number of
subjects
in group

Aver-
age

NRG
allow-
ances

Number
below
aliowances

Percent
below
allowances

16-20 3

Vitamin A (I.U.)

10-12 4

13-15 1

16-20 34

Thiamine (mcg.)
10-12 I,

13-15 14

16-20 34

5-14

219-3492

649-5156

L4-9550

625-1592

366-1188

348-1367

5-9
10-14

< 499
1000-1999
2000-2999
3000-3999

500-999
1000-1999
2000-2999
3000-3999
4000-4599
5000

< 499
500-999
1000-1999
2000-2999
3006-3999
4000-4999

>5000 .

600-899
900~1199
15001799

300-599
600-899
900-1199

300~599

6C0-899

G00-1199
1200-1499

27
!’7

=
RENNWM W RN

[

puwD e FED FRD

1796

2845

2885

1056
690

756

15

4500

5000

5000

1200

11300

1200

34

13

5

1k

32

100

1C0

93

b

100

iy

~G0T~



Number Number of NaC Number Percent
Age. of . Sex Range . Groups subjects Aver- allow- below below
subjects " in group age  ances allowances allowances
Riboflavin (mecg. )
10-12 4 F L17-979 4L00-699 3 672 1800 4 100
R 700-999 . 1
13-15 14 F 241799 200-499 8 498 2000 1 100
500~799 6
16-20 34 F 311-522 300-599 23 552 1800 34 100
600-899. . 10
900~1199" - 1
Niacin (mg.) S T
10-12 4 F 9-15 <10 - 1 13 12 1 25
MR .10-19 3 - L
13-15 14 F 7-16 <16 - 6 10 13 10 71
10-19. 8
16~20 34 F 7-20 <10 10 12 12 19 56
10-19 23
20-29- 1
Ascorbic Acid (mg.) : : o
10-12 b F 11-23 10-19. .. 3 16 75 IA 100
20-29" 1 ‘
13-15 . 14 F 7-25 <10 T 1 17 80 14 100
' ’ 1310-19 8 ' '
S 20-29 5
1620 34 F 8-61 <10 - X 22 80 34 180
. 10-19 18 :
20-29 7
30-39 L
LO-L9 - 2.
50~59 i
- B0—69- L

-Q0T~
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1. - CALOR:[ES" '-1 Cown ‘;':

“For four female subgects, 10 to 12 years ‘of ago, the range was
from 1413 to 2947 calories, and the average per person was 2300 caloriess
The average figure was 92% of the NRC allowances of 2500 calories., Three

subjects or 757‘Were below allowances and one or 257 was abovs the
allowanae B

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 caloriess
The average figure was 80% of the INRC &llowances of, 2600 calories, Fourteen
subgeots or 1007'were below allcwanceso‘

For'thlrty—four fomale subjects, 16 to 20 years of age, the range
was from 1578 to 2927 calories, and the average per person was 2178 calories.
The average figure was 917 of the NRC allowances of 2400 calories. Twentys

five subjects or 73% were belcw allowanoes and nine or 27% were above
allowances,

For the total group of fifty-%wo subjects, fortyhtwo or 817'were
below allowances and ten or 19% were above allowances.

2+ PROTEIN

For four female subgects, 10 to 12 years of age, the range was
from 59 to 77 gms., and the aversge per peorson was 66 gass The average
figure was 94% of the NRC allowances of 70 gms, Three subjeocts or 75%
wore below allowances and one or 25% was above the allowancs,

For fourteen female subjects, 13 to 15 years of age, the rahge '
was from 42 to 73 gms., and the averags per person was 58 gms, The average
figure was 72% of ‘the NRC allowanoes of 80 2ms s Fourteen subjects or
1007 were velow allcwances.' ) o

For thirty-four female subjects, 16 to 20 yesars of age, the range
wes 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 allowences and three or 9% wers above allowsnces,

For the total group of Fifty-two siubjeots, forty-eight or 92%
wore below allowences end four or B%'nge_above allowanossa

3., FAT

For four femaele 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 thé NRC allcwances of 69 gms. Four subjects or 100%
were below allowances.

For fourteen female subjects, 13 to 15 years of age, the range
wes 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 sllowances.
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For thirty-four female subjeots, 16 to 20 years of age; the range
wes from 7 to 88 gms.,.and the average per person was 42 pgmoe The averapge
flgure was 63% of the NRC allowanSes of 67 g,mse Twenty-nine subjects
or 85% waxe . belcrw allowa‘mes and flve or 157 wers above allowam,es@

For the total g;roup of flf'by-‘cwo subaacts, i‘or’cv-seven or 90%
were below allowa.nces, and five or 107 were above allows.noes.

%(GMEﬂM
For four female subjects, 10 to 12 years of age, the range was
from 334 4o 541 mgs., and the averege per parson was 440 mgs, The average

figure was .37% of the NRG allowancas of 1"’00 mgs. Four. subaeuts or ,.007
were below allowancese : :

For fou teen female subjeots, 13 to 15 years of age, the range
was from 205 Yo 738 mgs., and the average per person was 496 mgs. The

average . figure was 38% of the NRC allowances of 3600 mgs,. - Fourleen sub= v
jects or 100% were below allowsnces.

For thirty-four female subjects, 16 to 20 yemrs of age, the range
was from 208 to 73l mgs., and the average per person was 445 mgse. The
average figure was 44% of the NRC allowances of 1000 mgs» Thi.rty-four
subjects or 1007 were-below allowancesa . ‘ '

‘For the . *'oi‘al group of f:.fty-two sub;]ec*bs, ,f:l.a‘.‘ty-ﬂbwo sub;;ects or
100% were below sllowancese -

5,  PHOSPHORUS

For four female subjects, 10 bo 12 years of age, the range was
from 1014 to 1208 mgs., and the average per person was. 1132 mgs. The
averngo figure was 947 of the NRC allowances of 1200 mg » Thiroe subjects
or ':’:.% were below allowsnces and one or 25% _was above the allowarce,

FPor fourtsen female subjects, 13 to 15 years of age, the range
was from 904 to 1230 mgs., and the averapge per person was 1084 mgss, The
averape figure was 88% of the NRC allowances of 1800 mgs, Thirteen or
93% wore below allowances and one subject or 7% was above the allowance.

For thirty-four female subjects, 16 to 20 years of age, the range
wag from 853 to 17E8 mge,, and the average per person was 1102 mgs, The
averags figuve was 92% of the NRC allowances of 1200 mgs. Twenby~eight

subjests or 32% wers below allowanoes and six sub;ects or 18/; were above
a.llOWS.Il"‘BSa

For the total group of fifty~two subjeots, forty-four subjents
or 85% were below allowances and eight subjects or 15% were above sllowances.
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6. IRCN o

- For four fémale subaects, 10 to 12 ys&rs of age tha range was
from 7 bo 11 mgs., and the .average per person was 9 mgs. The:average .
figure was 75% of the’ NRO allgﬁances of . 12 mgse  Four subjects or 100%
wers below alléwances. '

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 98%
were below allcwancas and one subgect or 7% was above the allowanceg‘ .

For ﬁhlrty~four female subgeots, 46 to 20 years of agas the raﬂge
was from 5 to 14 mgs., and the averapge per person was 9 mgse. The aversge
figure was 60% of the NRC allowances. of. 15 mgs. Thirty-four subjects or .
100% wevxe belcw allowanees; L TR

" For the totel group of fiftytwo subjeots, fifty-one subjects or:
987% wore below ellowances and one subject or 2% was above the allowance.

7, VITAMIN A :1f%1?=Tﬁh "

For four female subjects, 10 to 12 years of age, the range was
from 219 to 3492 I, U,,. and the average. per:person was 1796 I:'U, The
average figure was 40% of “the FRC allcwences 6f 4500 I.. Us: Four subjects -
or 100% were below allowances.

For fourtsen females subjects, 13 to 15 years of ape, the range
was fyrom 649 to 5156 I. Ui, and the average per person was 2845 I, U, The
average figure was B7% of the NRC .gllowanoces of 5000 .I. U, Thirteen. N
subjects or 957'were below allowancss and one . subgect or 7%'was above. the SR
allowance., ' Lo . PR

For thir%&LfAué’féﬁéié'sﬁﬁjaséé, 16 o 20 yoars of age, bhe renge
was from 144 to 9560 I, U., and the :average per .person was 2885 T. U, The

average figure was 587 of tha NRC . allowances.of 5000 I. U. Thirty-two & = 7 SR

subjects or 947'were below; 11owances and two. subgeets or . 67-were abova
allowandaes. : . . G e .

For the total group of fifty-two subjects, forty-nine subjects or
94% were bolow a110wances and three subaeots or. 67'were above allowancesa

Co. {»-‘.

8. THIAMINE

For four female sub;ects, 10 to 12 years of age, the range was
from 628 to 1592 mogs., and the average pet 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 gubjsct or 25% was above the allowance,

For fourteen female subjecte,. 13:to-15 years of. age, the range was
from 366 to 1188 mdgs-. “end.the averagé per persos.was 690 mcgss..The averags.
figure wag 53% of the NRC. allowances of 1300 mogs. . Fourtesn subjects or
100% were below sllowances.
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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 mogs, The
BVBYRZE figure wes 63% of the NRC allowenees of 1200 megs. Thirty-two
sdbgects or 94%'were belcw allowanees and two or 6% were gbove allowangess

‘Por the total group of fifty-two subgects, forty—nine subaects or:_
947'Were below allowances and three subjects or 6% wore above allowances. -

9. [ RIBOPLAVIN

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

figure Was 37% of the NRC allowances of 1800 megss Four subjeots or 1007
were belcw alleaﬁoBSo

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 flgure was 25/ of the NRC allowances of 2000 mogs. _Fourﬁsqn subjeocts
or 100% were below allowances. - o

For thirty-four female subjects, 16 to 20 years of age, the rangs
was from 311 to 922 megs., and the average per person was 552 megs. The
average figure was 31% of the NRC allowances of 1800 megs, Thirty-four
subgects or 1007 were below allowances;_j,f“ S

For’the total group of flfty'tw° subaects, flf“y—two subaeots or
1007’were below allowancess

105~ NIACIN

' For four female subjects, 10 to 12 ‘years of ‘age, the vangs 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 mgs. One subject or 25% was
belcw the allcwance end three subJSGts or 757-were above allowanceso

For fourteen female subjeects, 13 4o 15" ‘yoars of age the range Wwa.s
from 7 to 16 mgsa., and the average per person was 10 mgs.' The average '
figure was 77% of the NRC allowances of 13 mgs. Ten or 71% were Yolow'
allowances and four subjects or 29% were above allowancese

For thirty-four female subjects, 16 to 20 years of age, the rsnge
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 B6%
were below allowances and fifteen subjects or 449 were above allowances. ~

* Por the total group of fifty—two subjeots, thirty subjgcts or 58%
wore belcw allowances and twentyutwo subjects or 42% wers above allawanceB.L
11,  ASCORBIC ACID

For four female subjects, 10 to 12 years “of ape, the range wes

from 11 to 23 mgs., and the average per person was 16 mgs. The average .’
figure was 21% of the NRC allowances of 75 mgs. Four subjects or 100% wers-
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below allowances.

. bt S
. . R

For fourteon female subjects, 13 to 15 years of age, the range was
from 7 to 25 mgs., and.the average per; person was. .80 mgs. .The average figure

was 21% of the NRC allowsnces of BO MESs Fourteen subjeuts or 100%.were - .
below allowances. .

L ‘rl‘ r"'thlri;yc-four fﬁme.le subgsc-n59 16 ta EO years of age the_..__;r,&nge:_
was from 8_ to 61 g8 ; a;ad the e.vere.ge per. person Wag: 22 MgS . Thex average.
Pighre was 27% of the NRC allowantes of 80 mgs. i‘huftwaour_w subjects: or:
100% were below allowancesc

. For' the total group of f:.fty-—two spbgects, f:Lft},, two subgects er;
1007 wory, abcve allov\raneesu e , TR .

e R - ; il
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SUMMARY

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

Taking the total group of fifty-two students, the following
results were obbained when deily intekes were comparsd with National
Research Counsil allowancess

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

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

3. Fat: TForty-seven subjects or 90% were below allowances, five
subjechs or 10% were above allowances,

4, Caleium: Fifty-two subjects or 100% were below allowances.

5. Phosphorus; Forby-four subjects or 85% were below allowances,
eight subjects or 15% wers above allowancess

8s Iron; Pifty-one subjects or 98% were below allowances, one
subject or 2% was sbove the allowance.

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

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

9. Riboflavin: Fifty~two subjects or 100% were below allowansess
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10, Niaein: Thirby subjeots or 58% were below allowances,
twenty-two subjeots or 42?-were above allowanees.

. 11. Ascorbic scidr Fifty-two subjects or 1007'were above S
allowanees. o D

All subjects or 100% did not meet NRC asllawances for ealeium,
rivoflevin, and ascorbiec acid.. ‘Ninety-eight percent of the subjects were
below allowances for ironm, 94? of the subjeots were helow allowances for
thiamine. and vitamin A, N

Ninety-two percent of the subjects were below allowances for
proteing 80% of the subjects wers below allpwences. for fat; 85% of the sube
jeots were below allowances for phosphorus; 81% of the.subjects were below .
allowances for calories; and 58% of the subjects wers below allowances for
niacin.
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DIE?AR °TUDY OF STUDEVTS AT THE MISSION SCHDOL MAJURO VILLAGE,

.

MAJﬁRO ESLAND dARSHALL ISLANDS

~PURPOSE

1, To dstermlne the nutrltlonal adequacy of the dlet for
calories and nubrienmts, © v

2. To study food conswmption of students in a school administered
and financeﬁ by Marshallesee

5o To complete the survey of subjects of Majuro Vlllage.

SUBJECTS
The students were all residents of Majuro Village except for “throe
students who were from Arno atoll. This study included twenty-four studentge-
one male subject, 13 to 15 years of age; ten male subjects, 16 to 20 years
of age; ten female subjects, 13 to 15 yedrs of age; and three female
subjects, 16 to 20 years of ape. ‘These students Iived at the school.

SCHOOL

The school was built by-%ﬁ%pﬁéﬁhqéifbf Majuro Village. The
maintenance of the svhool and the teachsirs¥ salaries are financed by the
Marshallese Christiean Asqu;gtion.

The students do not pay tuwition and were all reccmmsnded by
churoh members and the ‘pastor,

Students are reosponsidble’ Tor 5%3ﬁ§iﬁg-their own bedding and for
buying their own school supplies such ag pencils and tablets, The better
students go to the Element&ry school at Rohrof.

Classes are in session from January to the end of Mey, and from
Septembsr through December. -

The classes are held in the church building from 8 to 11:30 aem,
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 Ronroi,

v

FOCD

Supplying food to the students is the responsibility of the
Majurc Village Council, BStudents.cook their own food at ths cookhouss,
which is outdoors where an open fire i35 used. Two meals are served dailye
One in the morning and the other in the evening. Two male students and
two female students were oqoks on robation, On Saturdays, male students
went fishing for the schools )

The school owﬁed:%ﬁd'pigs and some chidkens, which were eaten
only on special occasions., . The school did not, maintain a store where



~114m

students ééﬁid:Euy food for between feédiﬁgs or to supﬁlemént their diets.
STUDY -

The inberview method was used and food records were kept. Between
meal feedings and quantities eaten were listed, Method used was the szame
as that followed.for other subjects of Majuro Village. : Food uonsumptlon
records were kept for a period of one week, for each subjecto

FOOD INTAKE RECORD
An exemple of one of the intake records of & stﬁdeht is givenaJ

TYPICAL MENUS

This is the same as the intake record. There were no suppiemﬁntary

feadingse. -
) ' BXAWPLE .
FOOD INTAKE RECORD FOR J
HNames J Sex; M Ages 15
April 18, 1951 -
- Wednegday .
Jeibo " 500 gass
Jekare | sup

Aprll 19, 1951

- Thurs day
Jaibo T 600 gmes
Riee  500.guee

 April 20, 1951

Friday o
Jaibo o = B0 5ms§,'
Rice 300 gmnse
Sara.hnesp frasn : . 60 gmse

April 21, 1981
~ Saturday

Jaibo : ' 750. gms.e
Breadfruit, baked . 350 gmas

Sardines, canned ‘ 100 gnse
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April 22, 1951

Sundsay _
Breadfruit, baked 7 4o§;5mg, :
- Sardlnes, canned : o 106:éné;
Bread %:ozs;

April 23, 1951

Monday
Jaibo soo.gﬁs;§'
. Sqft rice . : S aod gms.:
Jokara ; : B 1 Qup ‘
| April 24, 1951 -
- Tu?sdayfw - .
Rice | : - 706 ghso }
Breadfruit, baked 305ﬂg@s.-
RESULTS S S

The results of the dietary study of students at the WMission
Scheol,; Majuro Vlllage, Majuro Island Marshall Islands are glven in Table 11,

The da1ly quantlties ofzvarious nutrients per person -and camparlson
with National Resesrch Couneil Allcwannes for twenty-four students from the
ages of 18 through 20 years of age: are riotedo - ,

The subjeots are divided into different age groups, glving the
number of subjects in each group; sex,. range of each mutrient, number of
subjects in each growp,. averages, . NRC - allowances, number baldw allowances
and percent. of subjeots below allowences for oalories, protein, fat,
ealoium, phosphorus, iron, thismine, rlboflavin, and ascorbic acid,

1. Calories | D

For one male subject, 13 to 15 ysars of age, the daily intake
was 1098 calories, which was 54/ of the NRC allowances of 3200 dalories,
This subject was below allowances.

For ten male suBJBGts, 16 to 20 years of age Eﬁe range was from
932 %o 1912 ocalories, and the average per person was 1332 calories. The
average figure was 36% of the NRC allowances of 3800 calories, Ten subjects
or 100%'were below allawancea. 3. ; ;

For ten famale subjacts, 13 to 15 years “of age, ‘the renge was
from 930 to 1340 celorids, ‘and the avéerage per person was 1217 calories,
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... Table 1l.
Dietary Study of Studert s at Mission School,

Waguro Island

Marshall Islands

by dMary kurai

. Dally Quantltles of ‘VYarious Nutrients per Person
and*Comparison witn Na 1onal Hesearch Council Allowances

- Number

Age | - of -

subgects

Sex’, Jé'ﬁmhge

L Gfﬁﬁps

. =

Number of
subjects
in group

Aver—
age

NRC Number
allow- below
ances

allowances

Percent

below

allowances

Calories

13-157 1
16-20 - 10

13-15: 10.

16-200 3]

Proteln (gm.

13-15 . . A
16-200. 310"
13-15 a0
16~20 ql S

Fat (gm.)

1505 © 0T
16-20; 10.

1515 . 10

16-20 -3

Mooc 1098
M :'59§2i19

F é‘i 30-134b

F . 1172-1@

Mo 230

M io 20538

P 25438

Frol 7299337

PL 56
F i %16 "

©11000-1999

12 7 <1000 °
: < 1000

20

ST 20-39
T 20-39
c 20739
2 28-39

<20
2l
L 20*39
: / 50
' <20

¢ 20,

o
o

21000-1999

1000~i999
1000-}999*

W OO O R

. 10
1 10

Hwos =

10

1098
1332

:LRLT

53277

23
28
29
3t

19

10

; 3260 i
7 3860 10

2600 . 10

2400 - 3

8“1
100 10

105 10

72 10
67 3

100
200

100 ..
lOégL

1067
. 100 ~

~ 100
= 100

100
100

100
100

1
=
o
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Number : Number of HRG Number =~ Percent
Age of Sex Range - Groups sub jects Aver—- allow~  below below
subjects in group age ances  allowarces allowances
Calcium (mg.) ,
13-15 1 M 228 200-3599 1 228 1,00 ‘l 100
16-20 10 M 116-195 < 200 1t 148 1400 10 1100
13-15 10 F 122-419 ¢ 200 6 209 1300 10 100
‘ - 200-399 3
419 1
16-20 3 F o 136-170  © ¢ 200 3 157 1000 3 100
Fhosphorus (mg. ) . 7 : .
13-15 1 Mo 493 400-599 1 493 1320 1 100
16-20 10 M 324-699 300-499 8 453 1320 10 100
500-699 2
13-15 10 ¥ 402f612 - 400559 9 L8l 1200 10 1C0
‘ 6C0-799 -1 .
16-20 3 F L55-524 - LC0-599 .3 484 1200 3 100
Iron (mg.) :

13-15 1 M 7 . 59 1 15 100
16-20 10 M 5-12 59 8 15 10 100
10-14 .2
13-15 10 F 4~8 59 10 6 15 10 - 100
16-20 3 F 7 5-9 3 7 15 3 100

Vitamin A (I.U.) : .
13-15 1 P 50 £. 3100 . 1 50 5000 i 100
16-20 10 M <100 10 29 C 6000 10 100

=LTT-



Number - Number of ‘ NRC sumber Percent
Age - of Sex Rarge” Groups subjects  Aver- allow-  below below
subjgects : in Aroup age- ances allowances allowances
13-15. . 10 . 19-51 <100 10 L0 5000 10 100
16-20 3 40~73 < 100 3 5l 5000 3 100
Thismine (mcg.) _ |
13-15 1 M 565 500~799 ‘1 565 1500 1 100
16-20 10 B 393-993 <500 '3 650 1700 10 100
: s 5G0-799 L
800-1099 -3
13-15 10 F 366-820 ¢ 500 1 633 13C0 10 100 -
500-799 7
8001099 - 2
16-20 3 P 652-1064  500-799 1 840 1200 3 100
- o 800-1099 2 '
Riboflavin (mcg. ) o _
13-15 - 1 M 449 L00-699 1 449 2000 1 100
16-20 10 M 263-58L < 500 % 432 2500 10 100
‘ 500-799 i
13-15 10 ¥ 233-557 (500 8 450 2000 10 100
T . T 500-799 2
16-20 3 F L65-586 <500 ° k] 530 1800 3 100
| 500-799 2
Niacin (mg.) | ‘
13-15 1 M 11‘_ 10-19 1 1 15 1 100
16-20- - 10 M 8-13 <10 3 10 17 10 1C0
" o - S . 10-19 - n . - S e
13-15 10 F 9-12 <10 2 1o 13 10 100
S . 10-19 8- o o
16-20 3 F 10-11 10-19 3 10 12 3 100

-glT-
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Number Number of NRG Number Percent
Age of Sex Range Groups subjechs Aver- allow- below below
subjects : ‘in group © age - ances allowances allowances
Ascorbic Acid (mg, ) . o .
13-15 1 M 29- 1029 1 29 30 1 100
16-20 10 i 3-21 < 10 3 12 100 10 o100
.10-29 7
©13-15 10 F }-20 <10 3 157 - 80 10 . 100-
' 10-29 7
16-20 3 F 7-20 <10 . 2 12 80 3 - 100
1

~6TT~
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The average figure was 47% of the NRC allowanees of 2600 calories. Ten
subjects or 100% were below allowances.

For three female subjects, 18 to 20 years of apge, the rangs was
from 1172 to 1420 ocalories, and the average per person was 1277 caloriss.
The average figure was 53% of the NRC allowances of 2400 calories, Three
subjects 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 inbtake
was 23 gmso, which was 27% of the NRC allowances of 85 gms. 7This subject
was below the allowance.

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

For ten female subjects, 13 to 15 years of age, the range was ffqu
25 to 38 gms., and the average per person was 29 gms, The average figure

was %6% of the NRC allowances of 80 gms. Ten subjects or 100% were below
allowances:

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

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

3e Fat

For one male subject, 13 to 15 years of age, the dally inteke
wes 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 allowansces of 105 gms. Ten subjects or 100% were belew -
allowances. o

For ten female subjects, 13 to 15 years of age, the range was
from 5 to 16 gms., and the average per person was & gms. The average figure
was 11% of the NRC allowances of 72 gmse Ton subjeots or 100% were below
allowance so : E

For thres femals subjects, 16 to B0 years of age, the range was
from 6 to 16 gms., and the average per person was 10 gms. The averags
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.

4, Caleivm . BT S S i T SR

For one male subjeet, 13 to 15 years of age, the daily intake was
228 mgs., which was 16% of the. NRC allowanoes of 1400 mgs. - This'subjeet was
bolow the allowances Qfﬁ--‘_. e , C L -j WL e

For ten male subJects, 16 to 20 ysars of age, the rangs was from
116 to 195 mgs., and the average per person was 148 mgs. The average flgure
was 11% of the NRC allowances of ,1400: mgs,_ Ten subjects or 100%. were below
allowencesgs - . ‘ . v AR T

For ten female subjects, 1% to 15 ysars of age, the range was from
122 to 419 mgs., and the average per person was 209 mgs. The average figure
was 16% .of the NRC -allowances of; 1200 mgss . Ten -subjsects or 100% were below
allO‘W&n.GGSa. . B T R i e e

For three female subjects, 16 to 20 years of age, the range wag !
from 136 to 170 mgs., and the average per person was 157 mgs. The average
figure, was 167 of the NRC. allawancas -0f 1000 mgs. Three subjects or 100%
were bslow allowancese . o TR

For the total group of twenty~four subjects, +wenty—four subgects
or 100% were below allowances.,

54 Phospherus

For one male subgect 15 to 15 years of aga the daiiy iﬁﬁékegwaﬁ
493 mgs., which was 37% of the NRC allowances of 1390 mgse This subject
was helqw the allsw&nceg A T B : Lo

For tan malﬁ subgects, 16 to 20 years of age thﬁ range ‘was from.
324 to 699 mgs., and the average por person was 453 mgs.:. The aversge ...
figure was 34% of the NRC allow&nces of 1320 mgsp Ten subjeots or 100% were
below allowancesg t'=~ Feooelwae T : o G g e

For ten female subjects, 13 to 15 years of age, the range was
from 402 to 612 mgs., and the average per person was 484 mgs. The.average
figure was 40% of the NRC allowances of 1200 mgse Ten subjects or 100%
were . belcw allowancesa co T L T K oL

For three famale sub3eatsp 16 to 20 years of aga tha-:&nge;was:fram
455 to 524 mgs., and the average per person was 484 mgse The average figure
wag 40% of +the NRC allcwances of 1200 mgsn Three gubjects or 100% were
below allawancess; - R N _ ST

For the total group of twenty-four subjecté; twénty-fournéf 100%‘
were below ailowancesa



6 Iron

For ‘ono male subgect 1o 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 5 to 12 mgse, and the average. por person was 7 mgs. The average
flgure wag 47% of the NRC allowances of 16 mgse Ten subjects or 100%
were below sllowarces,

.. .For %ten female subjacts, 13 to 15 years of age, the range was
from 4 to 8 mgs.g and the average per person was 6 mgse The average figure
was 407 of the. NRC allowances of 15 mgse Ten subgects or 1007 were belcw
allowsnoese

. For three female subjects, 16 to 20 years of aege, there ig mo
range ‘of nutrzent value glven,' The gverage ‘por person was 7 mgss The s
average flgure was 4% of the NRC allowances of 15 mgse Three subgects or o
100% were below allowancess .

For the tatel group of twenuyafour subjects, twenty-four subgects
or 1007'were below allowances..

Te Vltamln A

For one male subgeet 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
gubject was below the allowanca,

For ten male subjects, 16 to 20.years of ags, the range was from
10 to 66 I. Us, and the average per person was 29 I, U, .The average A
figure was 0.5% of the NRC allowances of 6000 I, U. Ten subjeots or 1007
wers below allowances,

‘ For ten female subaects, 13 to 15 years of nge, the range’ was
from 19 to 51 I, Ua, and the average per person was'40 I. U, The average '
figure was 0.8% of the WRC allowances of 5000 I. U, Ten subjects or 1007 o
waere below allowences.

‘For three fomale subjects, 16 to 20 years of age, the range wes
from 40 to. 73 1. Ue, and the average per person was 54 I. Us The average |
figure was 1% of ‘the NRC allowances of 5000 I, Us Three subjects or 100%
were below allowances. o ‘

For the total group of twenty~four sub;eots, pwenty-four or

1007‘were ‘below. allowanceSQ

8, Thiamine.

For one male subject, 13 to 18 years of age, the déily inteke
was 565 mogs., which was 38% of the NRC allowances of 1500 mogss This
subjeot was below ths allcwance.
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For ten male subgects, 16 to 20 years of age, the range was from
393 to 993emvgsog‘and the average per person was 650 mogs, - The average
figure was 38% of the NRC allowances of 1700 mogs. Ten subjects or.100%.
were below allowances,

‘For ten femele subjeets, 13 to 15 years of age, the range was from
336 to B820-megs., and the average per person was 633 mcgs@ -The average .
figure was 49% of the NRC allowances of 1300 megse Ten subjects or 100%
wore below allowanogs.

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 megs. The average
figure was 70% of the NRC allowances of 1200 megs. Three subjects or 100%
were bslow allowences. .

. For ths total group of twenty-four subJects, twenty-four subjects
or 1007 were below allowances.

9., ?‘Riboflavin

For one male subject, 13 to. 15 years of age, the daily intake
was 449 megse, which was 22% of the NRC allowances of 2000 megse Th1s
subject was below the allowancs,

ey For ten mals subjects, 16 to 20 years of age, the range was from
263 to 584 TS Ese.,.and the average per parson was 452 megs. The average
flgure-was ]7% of the NRC allowances of 2500 megs. Ten subjects or 1007
were below allowanzes.

For ten female subJects, 13 to 15 years of age, the range was from
233 to 55, megss, and the average per person was’ 450 mogss The average
figure was 22% of the NRC allowances of 2000 mogss Ten subjects or 1007
wore balow asllowances,

TFor three femals subjects, 16.to:20 years of age, the range was
from 465 to 586 mogs., and the average per person was 530 mogs. The -average
figure was 24% of the NRC allowances of 1800 mogs. Three subjects or 100%
wore below allowances.

For the total group of twenty-four subjects, twenty-~four or 100%
wore below allowanses.

+ 10¢  Niecin.
For one*male subject, 13 to 15 years of age, the. daily intake
was 11 mgs., which was 73% of the NRC allcwanoes of 15 mgso This subject
was below the allcwanoeé . oo

For ten male subJeots, 16 to 20 years of ape, the range was from
8 to 13 mgse, and the average per person was 10 mgs. The average figure
was -59% of ‘the WRC allowances of ‘L7 mgs. Ten subjects oi 100% wers 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 averago per person was 11 mgse The average figure
was 85%.0f the NRC allowances of 1% mgse . Ten subjects or 100% were below -
allowances. '

For three female subjsets, 16 to 20 years of ags, the range was
from 10 to 11 mESe., and the mverage per person was 10 mgs. The average
figure was 83% of the NRC allowances of 12 mgs. Three subgects or. 100%
were below allowasnces.

For the total group of twenty-four subjeets, twenty-four aubgects
or 100%'were below allowances. : :

11, Ascorblo Aecid

For one male subject, 13 to 15 years of age, the daily inbake
was 29 mgs., which was 32% of the NRC allowances of 90 mgs. This subject
was below the allowance,

For ten male subjects, 16 to 20 years of age, the range was from
3 to 21 mgs., end the average per person was 12 mgs. The average figure was
12% of the NRC allowances of 100 mgs. Ten subjeets or 100% were below
allowances. :

For ten fomale subjects, 13 to 15 years of age, the range was from
4 to 20 mgs., and the average per person was 16 mgs. -The average figurs
was 19% of the NRC ellowances of 80 mgs. Ten subjects or 100% were below
allowance s. :

For thrée femsle subjects, 16 to 20 years of age, the range was
from 7 Yo 20 mgs., and the aversge per person wes 12 mgs. The average
figure was 15% of the NRC sllowances of 80 mgs. Three subgeots or 100%
were below allowances.

For the total group of twenby-four subgectsA twenty—four subjeots.
or 100% were below allowances.

SUMMARY

Weekly dietary rvecords of twenbty-four students of the Mission
School, Majuro Village, Mejurc Island, from the age of 13 through 20 years
of age, were studied for daily guantities of calories, protein, fat, caloium,
phosphorus, iron, Vitamin A, thiamine, ribeflavin, niscin, and ascorbioc acida
These figures wers then compared with National Research Council Allowances,

Teking the totel group of twenty-four students, the following
results were obtained when daily intakes were comparad with National
Research Council Allowances:

1, Calories: Twenty-four subjects or 100% were below allowancese

2, Protein: Twenty-four subjects or 100% were below allowances,
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Fat: Twenty~four subjects or 100% were below allowances,
Caloivm: Twenty-four subjects or 100% were below allowancess
Fhosphorus: Twenty-four subjeets or 100% were below allowancese
Iron: Twenty-four subjeots or 100% wers below allowances.
Vitamin A: Twenty-four subjects or 100% were below allowances.
Thiémiﬁéa Twenty-four subjects or 100% were below -allowances.
Riboflavin: Twenty-four subjeocts or lOO%lwere belo&féliowaneesn
Fiacin: Twenty-four subjects or 100% were beldﬁ!élléwéncesﬂ

Ascorbic acid: Twenty~four subjects or 100% were below allowancesa

Lo All twenty-four subjeots or 100% did not meet NRC allowances for any
of - the nutrients studied, namely, calories; protein, fat, calcium, phosphorus,
iron, Vitamin A, thismine, riboflavin, nisein, and ascorbic acide
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DIETARY STUDY -OF--STUDENTS OF:THE MARSHALL ISLAND INTERUMEDIATE

. SCHOOL AND.THE -TEACHER TRAINING SCHOOL

PURPOSE

1. To determines the nutritional adequacy of the dist 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
Warshalleso;. ZTEn this school, the dietary patterns had changsd from the use
of native foods to the use of imported foodsh;7 3. To complete the survey
on Majuro village since most of the children of ages 13 to 15 were at school,

_SUBJECTS .

‘ The subjeots were students of the Intermediate school who were
on scholarshlps from twenty-four islands and atolls of the Marshall Islands,
- The teacher trainees were also included. The study included 87 students.

_ There wers 72 male students ; of these, 11 students were from 13 .to 15 yoars

‘of age, 48 students were 16 to 20 years of age, and 13 students over 20
years of age, There were 15 female students; of these, 6 students were

13 to 15 years of age, 8 students wore 16-20 years of age; and 1 over 20
years of agea.

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 rotetion, 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 .
Marshaell Islands. The food allowance for each sbudent was about ten
dollars per month. An increase to about thirteen dollars per person had
been anticipated. Food supplies wers secursd through the Nawval Supply
Offices Canned fruits and vegetables, evaporated milk, sugar, rice and
shortening were available., Fresh fruits and vegetables could be ordsred
but sinee 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 articles and for other personal items,
This allowance did not pive them enough money to indulge in between meal
feedings, so they were dependent on three meals a day at sohool for their
nutritional requirements. The students lived in dormitories at the school.

ACTIVITIES OF STUDERTS

The daily schedule for the students was as follows:

6:30 8. ms Reveille
6:30-7:20 a. m, Clean dormitory and yard
7:30m8:00 a. me Breakfast

B:45-11455 8., m, Academic clagses
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12 noon-1:30 pe me Lunch period
1:30-3330 p; T Work period
Male students (te;oher trainees and Intermediate school students)
1. Cleaning
2. Building
3. Painting
4, Repairing fish nets
Se Copra produstion

e Working with eement to repair bulldings, walks and other
places in need of repaixr

7. New consbruction of buildings andlbther negegsary places
8« Fishing for school
Womsn students
lo Classes in sewing and handlcra;ts -
4:4545:45 po Ma Suééer period

7:00=9100 pe Mo Study period {when elsctricity
is available)

(noes o month three boys or six girls rotate on ki“cohen duby. A
day was spent cooking and clsaning the kitehen,

The kitohen and dining rooms were in & separate bullding on the
gchool grounds. Xerosene lamps were used for light. A wood stove was used
for cooking and an oven for beking., 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 oubside of the kitchen supplied wabter for washing rioce
snd for dishwashing, rainwaber from a cistern was used for drinking.

Adequate storage space for perishables, such as fresh fish, wes lacking.
Therefore, whenever, fish was caught in large numbers, they had to be eaten
2t once.

METHOD USED FCR STUDY

Food records were kept for three consecutive days on mimeographed
sheets, They were for breslkfast, lunch, supper and between meal feedings
Food was weighed abt each 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 reoipe,
and the weight of the resulting food after coocking, were detsermined in order
to caloulate from tables of food compcsition, the nutr;tlve value of each
food combination,
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Other data collected were neme, age, sex, marital sbtabus,
address, district, weight, height, medical record, and dental record.
RESULTS _
FOOD INTAKE RECORDS

An exsmple of one of the student's intake record is given.
Examplo
Nemo: E Age: 14 Sex: M Maritél status: 8
Address: lejuro Intermediats School
Digtriots Rongelap A
Weight: 92 p§undé & Haighf: 58 inches
' Medicsl record:
Fhysical complaints: nons
Defects noted on genmeral inspection
Chronic tonsilltis

Eethyma buttocks

Chest Xwyay
TNegative

Tuberculin skin
T Hegative
¢ Negative
H Wegative

Kehn =~ &
Negative

" §tools
“Hegative

Summary. or defect .. -
" Dentsl - nome = -
Emergency Lreatment given = dental none °
Treatment required - nons

ot

February 2, 19861

' Brositest | -
Paﬁcake-‘ :;f-7: 'f%di‘f 230 gms.,
Sugar cane syrup . jfT:m 20 gms.

Rioe, bolled . FreT L R00 ginse
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Water

Lunch
Rice, boiled
Kuban fish, boiled
Water

Suppsr
Rice, boiled
Salmon, canned
Water

Between meals

Drinking coconut, ni (fluid)

mere (meat)

" Waini (mature coconut meat)

February 5, 1951

s T

Riee, boiled

Salmon,'canned

Water
' Lunch
Doughn&ﬁ;";
Riee, boiled
Water

Supper
Rice, boiled '
Saiméh, canned
Water
Between meals

Drinking coconut, ni (fluid)
mers (meat)

Waini (mature coconut meat)

300

290

280

500

280

120,

300

. 340

120

185

185
‘65

400

160
125

300

420
100

500

300
160

1286

gms e

gmsSe
gises

EMGa

gnse

g«

ghse

ghlBoe
gMSa

EMSe

gise

gMso

gmse

gMeo
RS

fnSe
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Febyuary 6, 1951

Breakfast
¥ . Panoeke S 400
" Suger oame syrup < - 20
Lunch
Rice, boiled = 180
“Salmon, canned . 120
< Weter o 500 -
Supper
Rice, boiled -~ =~ = 260
“- Salmon, cambed <~ . Y C 140
wter 0

Between meals
Waini (mature coconut meat) 135

TYPICAL MENUS

[
EEEAY .

Thess menus show the type of meals which were

January 30, 1951

£Mse

gMSe

jesit:

gMhSe

S e

served in the school,

Breagfast
) ‘Boiled riece Canned red sockeye sB.lmon
Black tesa with sugar

1

Lunoh
Doughnut » Weter

Supper

Boiled rice :_Canped‘red sockeye salmon



-131-

February 2, 1951
Breskfast
Boiled riee faﬁcake?&ith SYTUp
Blaock tea with éﬁgar :
" Lunoh
Boiled rice Boiléé frosh Kuban fish
Blaok tea with sugar a
February 5, 1981
Breakfast
Boiied rice - Canned red,séckeye salmon = .
Black tea with sugar o
Lunch.
" Doughnut ) Conned sardines in cottonseed oil
| Canned evaporateé ﬁilk with wetet S
Supper
'”Boiled‘rice. © Cemned rod sockeye sélmoﬁ_,
- Ganned mllk thh water
INGREIEENTS USED I8 SCME OF ?HE FOODS ON THB MENUS
Beverages Co ‘ ‘
For each 300 grams of tea, 17,43 grams of sugar were added,

For each 300 grams of eveporated milk with water, there were 12,64
grams of evaporated milk.

Poughnutsg :
_Yield: 165 doughnuts
Ingredients e
Flour 3% pounds
Eggs, powdersd 2 pounds
(whole)
Yea gt 3.1 oz
Sugar 2 pounds
Method ‘

Ingredisnts were mixed togesther by hand end frled in deep
fat until brown. They were eaten colde.



<132+

Bread Rt

YTield; 18 loaves

Ingredients
Flour... ..;- ..  $fA-pounds i
Sugay "% pounds “
Yoo st ;/4 pound | - o,
Dried milk 1 pound o

Methed

Regular bread making procedures were followed. Cook was
¢ radned in Navy bekery. Baked in wood fire oven.

Ingredients used in ocooking 3,
Flour-~-wheat, hard, enriched bleaohed
Sugar--Line granulated white -
Yeast=-active dry yeast
Dried wilk--dried whole milk, 26% butter fat
Dried eggs--spray dried whole sgzgs
Sardipes-wpaaked in .cottonseed and/br goy bean oll

ice--converted, 100 pound sacks, Houston Texas brand
Salmon~«Red Sockeye Salmon, canned.

ERFUE ST

RESULTS

'Tebis 12 gives “the Yesults of the distary study of students of
the Warshall Islend Inbarma&xame Sohool and. the Teacher Training School,
Uliga, Marshall Islands.

The daily guantitiss of vafidus.hutrients psr person and comparison
with National Research Couneil Allowances for eighty-seven male and femals
students from the ages of thmrbeen to over 20 years of age were noted,

The subjects are dlvided 1nto dlfferent age groups, giving the
number of subjects in each group, sex, range-of -esch nutrient, number of;
subjects in each group, average, NRC allcwanoes, number below allowanoes,
and percent of subjeots below allowances for ealories, probtein, fat,.calcium,
phosphorus, ,iron, thiamine, gibgﬂlayip,_gndgqscogbiqvacidw ,

le Calories

For sleven male subjects, 13 to 15 years.of . age, the range wes
from 2608 to 4571 valories, and the average per person was 3858 ocaloriss.
The average fipgure was 120% of the NRC allowances of 3200 caloriss, Three

subjects or 27% were below allowanoces and eight or. 78% were above these
allowance s,

For six female subjects, 13 to 15 years of age, the range was from
1841 to 3733 caloriss, and the average per person was 328l calories. The
average. figure was 125%.0f the BRC allowanges of 2600 calories. One subject
or L7% wes below allowance and five sub;ects or 837'Were above these
allowances.
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For forty-eight male subjects;:lé to 20 years of age, the range

was from 1851 to 5655 calories, and the average per person was 3253 calories.
The average fizure 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 4161 calories, and the average per person was 3011 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 L6F were below allowances, and seven subgects 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 allowancesa

For the total group of ea_ghty—seven subjects, fifty-one subjects
or 59% were below allowances, thirty-six subjects or hl? were abOVe '
allowances. ‘

2 Protein-

: 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 gramo° 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 subjéct% i
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 374 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 femaie 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 suﬁjectsE
or 77% were below allowances and twenty subjects or 23% were above allowances.

he Calcium

For eleven male subjects, 13 to 15 years of age, the range was :
from 492 to 1052 mgs., and the avérage per person was 784 mgs. The average
was 56% of the NRC allowances of 1400, Eleven subjects or 100% were below
allowances, ' o :

For six female subjects, 13 to 15 years of age, the range was fronm
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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For forty-eight male subjects, 16 to 20 years of age, the range

‘ ';,was from a36 to 1911 mﬁsc, and ‘the-average per person was 825 mgs. The

average was 59% of the NRC allowances of 1400 mgs, Forty-six subjects
or 96% were below allowances and two or 4% were above allowancesn

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 677 of the NRC allowances:of <1000 mgs. :Seven subjects or 88%
were below allowances and one subJect or 12% was above the a*lowancea

For thlrteen male sub]ects, 20 years and over, the range was
from 607 to 1712 .mgs., and the aveérage per person was 926 mgs, The average
was 93% of :the NRC allowances-of w1000 mgs, Nine'subjects or 69% wete be~
low. allowances: and foux subgects or’ 317 were above allowanceso -

For one female subgect 20 years and over, the total 1ntake of
.. calelium was 631 mgss This was 63?'of the NRC allowancas of lOOO mgs\
-,Thms subaect was below allowanceso SRR .

For the total group of eightyuseven subJects, elghty subgects
or 927 were below allowances and seven subgects 0r 8” were above allowances.

s .

Phesphorus

For eleven male sthects, 13 to 15 years of age, the range was

+" from 1079 to 2089-mgss ;- and:the averige, per person was 1487 mgs. The
o average was 112% of:the NRG allowarces of- 1326 mgs,; Four. subjects or

36% wete below allowanoes and seven sub;ects or 6&7 were above allowances,
For six female subjects, 13 to 15 years of age, the range was
« from 75L:t0-1637 ‘mgs, yand:the average, per. person was 1362 mgs. The
. average was: 113% of .the:NRC allowances o6f 12200 higs. One subject br‘l?%
was below the allowance and five subjects or 83% were above allowances,

S For forty-eight male subjects, 1640720 years of age, the range
~was from 996 to 2159 mgs., dhd-the' average per person 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 person was 1230 mgs. The average
was 1027 of the NRC :allowdnces of 1200 mgss: ‘Four subjects or 50% were
1below allowances and four subaectb or- 507 were above allowances,-‘ k

For thlrteen male subjects, 20 ‘years’ and’ over, the range was from
1018 to 2135 mgs., and the average per person was 1480 mgs, The average

» was 111% of the NRC'allowarices of 1320 mgs, ¥ Three subjects or 237 were

: below allowances and ten SUbJeCto s34 7?7 Were above aliowancesn_

For one female subaect 20 years and over, the total mgs. of
phosphorus was 1118 mgs. This was 85% of the NRC allowances of 132C mgs.,
- "This sub;ect was below the allowanceejg-
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For the.total group of eighty-seven subjects, twenty-five subjects or 29%
were below allowances and- sixty-twe subjects or 71% were above allowances,

6, Iron

e For eleven male subgects, 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
1073 of the NRC allowances of 15 mgsq Five subjects or 45% were below
allowances and six subjects or 55% were above allowancesa

" For 81x female subgects, 13 to 15 years of age,- the range was
from 5 to 21 mgs, and the average per person was 13 mgs, The avebage was
87% of the NRC.allowances.of 15 mgs, Four subjects er 67% were below
allowances and two subjects or 330 were above allowances,

For fortywelght 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
belowzallowances and nineteenrsubjects or LO% were-above allowances,

 For elght 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. S5ix subjects or 75% were below
allowances and two subgects or 25% were above allowances.

_ For thlrteen male.subgects, 20 years and over,: the range was from "~
7 to 18 mgs., and the average per person was 1l.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 oaenfemale subject, 20 years and over, the iron content was
7 mgs. This was.58% of the NRG. ;allowances of 12 mgso This subject was
below the. allowanoe.-. ) v

. For the total group of eighty-seven students, fifty-two- subgects
or 60% weére below allowances. and thlrtyuflve subaects or 40% were above
allowancesa o :

70 Vi'bamin A

For eleven male'subgects, 13 to 15 years.of age, the range —
was from 320 to 5844 I, U, and the average per pers@n 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 h79 I, U. .The average was
102 of the NRC allowances of SOOO I. U, Six subjects or 100% were below
allowances. _ Lo . e T :

For forty-eight male subjects,lié fo 20 yeafs of age, the fahge |
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 944 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 45% 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 L1% 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 X, U, This was 23% of the NRC allowances of 5C00 I. U, This
subject was below the allowancea

For the total group of eighty-seven studenis, elghty 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 wag
from 934 to 3049 megs.;and the averdge per person was 16856 mecgs. The
average was 112% of the NRC allowances of 1500 mcgs. Five subjects or 45%
were beloiw 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 megs, and the average per person was 1450 megs. The average
wag 111% of the NRC allowances of 1300 mcgs. OCne subject or 17% was below
the allowance and five subjects or &3% were above allowances, '

For forty-eight male suibjects, 16 to 20 years of age, the range
was from 572 to 3188 megs., and the average per person was 1410 mers., The -
average was 83% of the NRC allcwances of 1700 megs. Thirty-nine subjects
or 81/ were below allowances and nlne subjects or 19% were above allowancesa

For eight female subjects, 16 to 20 years, the range was from
831 to 1600 megs., and the average per person was 1262 megs, The average
was 97% of the NRC allowances of 1200 megs. Five subjects or 62% were be-
low allowances and three subjects or 37% wefeﬁabove'allowancesg

For thirteen male subjects, 20 years and over, the range was
from 993 to 23112 mecgs., and the average per person was 13461 mogs. The
average was 91% of the NRC allowsnces of 1500 mecgs. Nine subjects or 69%
were below allowances and four sub;eats or 31% were above allowances,

For one female sub ject, 20 years and over, the thiamine content
was 826 megs, This was 83% of the NRC allowances of 1000 megs, This =
subject was below the allowance,

For the total group of eig rhty~seven students, sixty subjects or
65% were below allowances and twenty-seven subjects or 31% were above
allowances,
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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 mcgss - 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° o s

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 L8% of the NRC.allowances of 2000 megs . Six subgeots or- 160% were -
below allowances,. : : - Cr

For forty~eight male subJects, 16 to 20 years of age, the range
was ‘from 511 t0:2107 megs., and the average per person wag L147.,  The
average was 46% of the NRC allowances of 250 mcgs. Fortymeight subgects o
or 100% were below allowances. .

‘ ‘For eight female subjects, 16 to 20 years, the range was from 464
to 1495 megs., and the averagé per person was 912 megs. The average was -
51% of the NRC allowances of 1800 megs. FBight subjects or 100% were below
allowances,

For thirteen male subjects, 20 years and over, the range was from
840 to 1936 megs., and thé average per person was 1179 megss The average
was 65% of the NRC allowances of 1800 megs, Twelve subjects or 92% were
below: allowancss and one subﬂect or 87 Was above the allowance.

For one female subJect 20 years and over, the riboflavin content
was 814 megs. This was 54% of the NRC allowances of 1500 megs. This
*subgect was below the allowanceof.' - '

For the total group’ of elghtynseven studentsg eighty-five subjects
or 98% were below allowances and two subgects or 27 were above allowances,

lO.iquiacln

For eleven male subjects, 13 to 15 years of age, the range was
from 11 .to 41 mgs.,; and the average per persocn 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 allowanceso

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 : ' o -

For forty-elght male sub;ects, 16 to 20 years of age, the range
was from 13 to 37 mgs., and -the avérage per person was 26 mgs. The average
was 153% of the NRC allowances of 17 nmgs. - One subject or 2% was below
allowances and forty-seven subjects or 98% were above allowances, '

For eight female subjeéts, 16 to 20 years, the range was from
17 to 35 mgs., the average pér persdn 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 24 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 cne female subject, 20 years and over, ihe niacin content was
15 mgs. This was 150% of the NRC allowances of 10 mgs. This subject was .
above the allowance, ) : o . -

For the total group of eighty-seven students, three subjects or
L# were below allowances and eighty-four subjects or 90% 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 helow the allowance,

For six female subjects, 13 to 15 years of age, the range was '
from 0 to 29-'mgs,., and the average per person was 1lh mgs. The average was
17% of the NRC allowances of 80 mgs. Six subjects or 100% 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. Forty-three subjects or G0% 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 4L mgs., and the average per person was & mgs., The average was
11% of the NRC allowances of .75 mgs. Thirteen subjects or 100% were ‘below
allowances, N ‘

For one female’subjéct 20 years and over, the total niécin_conh
tent was 9 mgs., This was 13% of the NRC allowances of 70 mgs. This
. subject was below the allowance, -

For the total group of’eighty-gévéh Stﬁdéﬁts, eighty subjects or
92% were below allowances and,seEeQ_Spbjects-or_S%”werg above allowances,
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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 Jyears and over, were
studied for daily quantities of calom.es 3 prote:l.n, fat, caleium, phosphorus,
iron vitamin 4, thiamine, riboflavin, niacin and ascorbic acid. These
figures were then compared with National Research Council Allowances.

Taklng the total grcup of. elghbymseven students, the follow1ng
results were obtained when dail 1y intakés were compared with NRC allowances.

1. Calories: Fifty-one subjects or 59% were below allowances;
thirty-six subjects or 41% were above allowances.

2° Pfcteln.‘ Seventeen subjects or 20% were below allowances,
seventy sub“ects or 80% were above allowances,

3. Fat: Sixty-seven subjects or 77% were Below allowances,
twenty subjects or 23% were above allowances,

" 4. Calcium: Fighty subjects or 92%. were belcw allowances,
seven subjects or 8% were above allowances.

5. Phosphorus: Twenty-five subjects or 297 were below allowances,
51xty~two subjects or 717 were above allowances, _

6, Iron: Fifty~two subjects or 607 were below allowances,
thirty-five subjects or LO% were above allowances.

7. Vitamln A: Eighty subjécts or 92% were below allowances,
seven. subjects. or 8% were above allowancese

8. Thiamine: Sixty subjects or'69?'sefe'ﬁelow'aliowences,
twentywseven subJects or 31% were above allowanceso

9 Rlboflav1n, Eighty--five subgects or 98% were below
allowancess two subjects or 2% were above allowances.

10, Niacin: Three subjects or 4% were below allowances, eighty-
four subjects or 967 wére above allowanceso '

11. Ascorbic acid: Eighty subjects or 92% were below allowances,
seven subjects or 8% were above allawances, .

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 faty 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 CF VARIOUS NUTRIENTS PER PERSON - IN THE THREE
MARUHALLNb’ B3CHCOOLS AND COMPARISON WITH NATICNAL RESEARCH COUNCIL ALLOWANCES,

FURPCSE

To compare the daily quantities of various nutrients per person
and comparison with Notional Research Council Allowances between three
Marshallese Schools, The Marshall Island Intermediate School and Teacher
Training School (an example of a school for Marshallese students administered
and financed by 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 \{ILTHODQ Us=D

Given under section for each individual school.

RESULTS

Table 13 summarizes the daily quantities of various nutrients
per person and compares them with National Hesearch Council Allowances
for female 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 Ronved, and the Mission
School at Majure Village, Majure Island,

There were 163 male and female subjects, of which 80 were female
students, o ‘

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 Intermediabte School.

. There were 45 subjects ages 16 to 20 years: 34 subjects from
the Marshal] Christian Training Schopl; threée subjects from the Mission
School; and eight subjects from ﬁhefMarshall Island Intermediste School,
There was one subject over 20 years of age from the Marshall Island Inter-
mediate School.

The average intakes, NRC allowances, percent of allcwances,
percent of subjects below allowances, for calories, protein, fat, calecium,

phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are
given, _

Ts FEMALES

a. 10 to 12 vears 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



Table 13.

Sumnary of Daily uantities of Varlous Nutrients per Person in the :
Three Marshallese bchools and Comparlsons with Nanlonal Research Council Allowances '
: : by Many Murai

| females .
Calo- Pro- ~fal~  Fhos— o Vita~ Thia~ Ribo~. - Nia- Ascorbic
ries- tein Fat cium ~ ‘Phorus Iron’ min A mine flavdin . cin. Acid
Ages 10 to_l2 years Bea B o = . mE-i Ll ZoR 'mcgf ey =B
. Marshall Christian Training School (4 )i _ : ; . I h
Average intake © 2300 66. 42 . i40 m32. - 9~ 1796 1056 672 S 13 16
NRC allowances . 2500 70 69 1200. 1200 12 L500 1200 ‘lSOOJ R - 75
4 of allowances . . 92 9% 61 37 . 9% . 75 50 88 37 - 1log 21
% of subjects below S . ' ST E
allowances . 75 75‘ 100 100 . 75 100 100 75 - 100 - .25 100
Ages 13 to 15 years
Marshall Christian Training Séhool (14) . : . S -
 Average intake 2070 58 39 496 1054 9 2845 690 598 10 17
NRC allowances 2600 80 72 1300 1200.  15° 5000 1300 2000 - 13 80 .
% of allowances 80 72 54 38 ag. 60 57 53 25 - 7 21
% of subjects below : o D
allowances 100 100 100 100 93" © 93 93 100 100 ?_‘71- 100
Mission School  (10) : , . - T A
Average intake 1217 29 g . 209 484, 6 LO - 633 450 1l 15
~ NRC allowances 2600 20 72 1300 1200 15 5000 11300 2000 .43 80
- % of allowances LT 36 11 16 L0 T 40 0.8 L9 Sle2 785 19
% of subjects below e T _— : _
allowances 100 100 100 100 1C0 - 100 100 160 100 - 1og lOO‘_
Marshall Island Intermediate School (6) o o - .
dverage intake 3281 104 81 725 1362 13 L79 1L50 - ueb 26 14
NEC allowances 2600 -SO 72 1300 1200 15 5000 1300 2000 13 80
% of allowances 125 130 112 56 113 87 10 111 - 48 200 17
. of subjects below ' T . - ‘ .
allowances “ 17 17 33 100 17 67 100 17 - 100 0 100

04T~



Calo~ Pro- Cal-  thos- Vita~ Thia- Ribo- Nia~  Ascorbic
ries  tein Fab eium - phorus Tron min A mine flavin cin acid
Ages 16 to 20 vears .

Marshall Christian Training Scheol (34) ‘ _ ,

" Average intake ' 2178 59 L2 . LLS 1102 9. 2885 766 552 12 22
BEC allowances 24C0 75. 67 31000 1209 15 5000 - 1200 18007 1z &80
% of allowances 91, 79 63 Lk 92 60 58 63 31 100 27.
% of subjects below ' o o :

allowances ' 73 51 85 100 g2 1C0 Gy Gl 100 56 100

.Mission School (3) .

Average intake 1277 31 10 ° 157 L& 7 54 &40 530 10 i2
NRC allowances 2400 75 67  1060. 1200 . 15 5000 © 1200 18C0 12 &0
% of allowances = - - 53. 41 15 16 - LD L7 1 70 21y 83 .15
% of subjects bulow 10 1¢c0 100 1G0 100 TI0 100 100 S 100 . 100 lUO
- allowances : '

Marshall Island Intermediate School (8) S
Average intake . 301 %8 70 675 1230 1L 24,31 1162 912 20 - 40
NRC allowances S 2400 75 67 T 1000 1200 © 15 5000 1200 1800- 12 80

% of allowances =~ ° 125. 131 104 67 o2 73 L9 o7 51 166 .50
% of subjects below - ‘ : , <o ,

alloﬁa.ncss 25 25 63 88 50 .75 88 63 100 Q . 88-
Ages 20 years and over
Marshall Isldnd Intermediate School (l) o Y o Lo '
Average intake i 2236 . 83 L2 631 1118 Vi 1171 826 814 15 9
"NRC allowances 2000 -+ 60 56 1000 1320 12 5000 16007 - 1500 10 70
% of allowances 111 138 75 63 85 58 23 83 . 54, 150 .13
% of subjects below ' ) B X :
allowances 0 O 100 100 100 100 . 100 - 1C0 100 0 100

* Figure in ( ) indicate number of subjects studied..

~T5T~
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per person and comparison with NRC allowances are .summarized heres

1, Caloriest average intake was 2300 caloriés, which was
62% of the NRC allowances of 2500 calories., 75% of the subjects were
below allowances,

2, Protein: average intake was 66 gmé., which was 4% 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 mES e 100% of the subjects were below
allowances, ' '

5. Phosphorus: average 1ntake 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 mngs.. 100% of the subjects were below allowances,

7. Vitamin A: average intake was 1796 I. U., which was 4O%
of the NRC allowances of 4500 I, U, 100% of the subjects were below
allowances,

8, Thiamine: average intake was 1056 mecgs., which was 88%
of the NRC allowances of 1200 megs. 75% of the subjects were below allowances.

9. Riboflavin: average intake was 672 mcgs., which was 37%
of the NRC allowances of 1800 megs, 100% of the subjects were below
allowances, o '

10, Niacin: average intake was 13 mgs,, which was 108% of the .
NRC allowances of 12 mgs, 25% of the subjects were below allowances.

1l. 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,
iren, vitamin A, riboflavin, and ascorbic acid; 75% of the subjects were
below allowances for calories, protein, phosphqrus, and thiamine, 25% of
Lhe subjects were below allowances for niacin and 75% were above allowances.

b, 13 to lS'yéaﬁs 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 intéké was 2070 Ealories which was 80%
of the NRC allowances of 260C calories, 100% of the subjects were below
allowances.,
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2. Protein: average intake was 58 gms., which was T2% 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
NRCxallowances of 72 gms. 100% of the subjects were below allowances.

L Calciums average intake was 496 mgs., which was 38% of
the NRC allowances of 1300 mgs, 100% of thée subjects were below allowances,

5. Phosphorus: average intake was 1054 mgs., which was
887 of the NRC allowanceo 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, Vltamln Az 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, Thlamlne. average intake was 690 megs., which was 53%

- of the NRC allowances of 1300 mugs, 1C0% of the subjects were below allowances.
941 Riboflavin: average intake was 498 mcgs., which wéé’QB?

of the NRC allowances of 2000 mogso 100% of the subjects were below allowances.

‘10, Niacin: average 1ntake was 10 mgs.; which was 777 of the
NRC allowances of 13 mgs. - 71% of the subjects were below allowances.

o 1l. Ascorbic acid: ' average intake wasfl? mgsq,'which was 21%
of the NRC allowances of 80 mgs. 100% of the subjects were below allowances.

100% of the subjects were below allowances for calorles, protein,
fat, calc1um, thiaming, riboflavin, and ascorbic acid; 93% of the subjects
were below allowances for phosphorus, ‘iron and vitamin A; 71% of the sub-
Jjects were below allowances for)nlacln,

- 2, For ten female subjects, 13 to 15 years of ége from the
Mission School, the daily quantities of various nutrients per person and
comparlson w1tn NRC allowances are summarlzed here-

1, Calories: average intake was 1217 calories which was A7%
of the NRC allowances of 2600 calories, 10074 of the subjects were below
allowances, - N

2, Protein: average intake was 29 gms:, which was 36% of
the NRC allowances of 80 gms., 100% of the subjects werée below allowances.

3. Fatb: average intake was 8 gms., which was 117 of the NRC
allowances of 72 gus, - 100% of the subjects were below allowances.

ho 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 NAC allowances of 1200 mgs. 100% of the subjects were below allowances,
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6. Iron: average intake wWas 6 mgs,, which was 40% of the
NRC allowances of ‘15 mgs. 100% of the subjects were below allowances,:

- 7. Vitamin A: - average intsgke was 40 I, U,, which was 0.8%
of the NRC allowances of 5000 I. Uy  100% of the subJects were below allowances.

© 8¢ Thiamine: - averdge intake was 633 mcgs., which was 49% of
the NRC alldwances of -1300 megs. 100% of the subjects were below allowances,

~9s. Riboflavin: average inbtake was 450 megs., which was 22%
of the NRC allowances of 2000 megs. 100% of the subjects were below
allowances.,

10, Niaein: ‘average imtake was 11 mgs., which was 85% of the
NRC allowances of 13 mgs. 100% of the subjects were below allowances,:

, 1l. - Ascorbic acid: average intake was 15 mgsa; whi ch was 19%
of .the NRC allowances of 80 mgs, 100% of the subjects were below dllowances.

-100%-of . the subjects were below allowances for all the nutraents,
namely, calories) ‘protein, fat, calcium; phosphorus, iron, vitamin 4, thiamine,
riboflavin, nlacln and ascorbie acid.

3n For aix female subaects, 13 to 15 years: of age, from the -
Marshall Island Intermediate School, the daily quantltles of various nutrients
per person and comparlson w1th NRC allowances are summarlzed here:

1. Calories: average 1ntake was 3281 calories, which was 125%
of the NRC allowances of 2600 calor:.ese 17% of the subjects were below
allowances,. - S ' S T

. ... 2, Protein: average intake was 104 gms., which was 130% of
the NRG allowances of &0 gmsq 174 of the. subjects were belOw allowances. N

30 Fab- average intake was 81 gms., which was 112? of the
NRC allowances of 72 gms . 33? of the subJects were below allcwances°

hn Calclum' average intake wag 725 MES 4, whlch was . 56? of -
the NRC allowances of 1300 mgs, 100% of the subjects were below allowanceés.

; w5, Phosphorus: avérage 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 mgso 677 of the subjects were below allowancesn _

7, Vltamln A: average 1ntake was h79 I Ug, whlch was 107
of the NRC allowances of 5000 I, Uo 1007_of the subjects were below
allowances, . . : L L

‘8, Thiamine: -averige intake was 1450 megs., which was 111%
of the NRC allowances of -1300.megss. 17%.of the subjocts were below
allowances,
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9, Riboflavin: average intake was 966 megs., which was 48%
of the NRC allowances of 2000 mecgs. 100% of the subjects were below
allowances,

10, Niacin: average inbake was 26 mgs., which was 2007 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,
r1boflav1n, and ascorbic acid; and 67% of the subjects were below allowances
- for irom. 33%_of the subjects were below allowances: for fat, For calories,
protein, phosphorus, and thiamine only 174 of the subjects were below
allowances and 83% of the subjects were gbove allowances, All subjects or
100% were above allowances for niacin. '

c. 16 to 20 years of age

l. For thirty-four female subjeéts, 16 to 20 years of age, from
the Marshall Christian Training School, the daily quantities of various
nutrients per person and comparison with NAC 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, o ‘

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.

4, Caleium: average intake was 445 mgs., which was Lh% qf
the NRC allowances of 1000 mgs. 100% of the subjects weré bslow allowarices.,

5, Phosphorus: average intake was 1102 ngs., which was 92%
of the NRC allowances of 1200 mgs. 827% of the subjects were below allowances.

6. Iren: 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_BOQO 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. 55% of the subjects were below allowances,
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11,7 Ascorbic acid: average intake ‘was ‘22'mgs., which was
27% of the NRC allowances of 80 mgs., 100% of the subjects were below
allowances,

1C0% of the subjects were below allowances for-calcium, iron,
riboflavin, and ascorbic acidj 9,% of the subjeéts 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; 82% of the subjects
were below allowances for phosphorus; 73% of the subjects were below
allowances for calorles, and 567 of the sub;ects were belcw allowances for
nlaclno :

<o For three female subjects, 16 t6 20 years of age, from the
Mission School, the .daily quantities of various nutrients per’ person and
comparison w1th 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 L1% 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 gmeg. . 100% of the subjects were below allowances.

4, Caleium: average intake was 157 mgs., which was 163 of
the NRC. allowances of l.OOO‘mgso 100% of the” subgects were below allowances._

5; rPhosphorus: average intake was ASA mgs. , whzch was LO%
of the NRC allowances of 1200 mgs. 100% of the subjects were below allowances,

6o Tron: average intake was 7 mgs., which was 47% of the NRC
allowances of 15 mgs. 106% 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 subgects were below allowances.

8. Thlamlne: average intake was 8AO negs. , whlch was 707 of
the NRC allowances of 1200 megs. 100% of the’ subjects were below allowances.

9, Riboflavin: average intake was 530 megs., which was 24%
of the NRC allowances of 1800 mcgso 100% of ~the subjects were belOW allowances.

10. Nlaciﬁ" average 1ntake was 10 mgs., which was 837 of the
NRC allowances of 12 mgs.,- 100? of the subgects were below allowances.

ll Ascorblc acld average 1ntake was 12 mgs., which was 15%
of the NRC allowances of 80 mgs . in% of the subgects were below allowances.

100% of the subjects were below allowances for all the nutrients,
namely, calories, prote:Lng fat, calcium, phosphorus 1ron, vmtamln A,
thiamine, riboflavin, niacin and ascorbic acid. :
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3¢ For eight female subjects, 16 to 20 years of age from the
Marshall Island Intermediate School, the daily quantities of various
mitrients per person with the NRC allowsnoes are summarized here:

1. Celoriss; sverage intaeke was 3011l calorieé, vhich wag
125% of the NRC allowances of 2400 aalorlesq 25% of the subjects wers
below allowancess: S

2+ Probtein: average intake was 98 gmss; whigh was 131% of
the FRC allowances of 75 gms, 25/ ‘of the subgects were bvelow allowances.

8o Fat: average intake was 70 gms., which was 104% of the
WRC allowances of. 87 gmse 63% of the subjects Were below allowances.

4, Caloium: average 1ntake weg 675 mgs., whmoh was 87% of
the ‘NRC allowances of 1000 g 88"/" of the subjects were below allowancess

5. FPhosphorus: average 1ntake wag 1230 mgs., which was 102%
of the NRC allcwances of 1200 mgse' 50% of the'subjects were below allowances.

6, Ian: average intake was 1l mgsa, whlch was 73% of the
WRC allowanees of 15 mgse 75% of the ‘subjeuts were below allowances,

7. Vitamin A; average imbake was 2431 I, V., which was 49%
of the NRC allowanoes of ‘5000 Ia Uo 88% of the subjeots were below
allowancesa : - P ’

. B8, Thiamine: average intske was 1162 mngsog wh1ch was 87%
of the NRC allowances of 1200 mogs. 63% of the subgects were below
allowances.

9. Riboflavin; eaverage intake was 912 mogé;s which was 51%
of the NRC allowanses of 1800 mogs. 100% of the subjgcts were below
allowancess - RGO

10. Niaecin: average intake wag 20 mgé;, which was 166% of the
NRC allowances of 12 mgs. None of the subjects were below allowances.

11, Ascorbic acid: average intake was 40 mgs., which was 50%
of the NRC allowances of 80 mgs. 88% of the subjects wers below allowanoes.

100% of the subjects wers below allowances for riboflaving 38% of
the subjests were below allowances for calcium, vitemin A, and ascorbie
aoid; 75% of the subjects were below allowances for iromsy 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 subjeocts were below
allowances for calories and protein and 75% of the subjects were above
ellowances., All of the subjects or 100% were above allowances for niacin,.

d. '20 years of age and over

1. For one femald suﬁjectJéﬁar 20 years of ags, from the Warshell
Island Intermediaste School, the daily quantities of various nutrients per
person and comparison with the NRC allowances are summarized heres
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1. Calbries; average inbake was 22536 ca}ories, whiQh,was 111%
of the NRC ellowances df'EQOO calories, The subjest was above allowances.

2, Protein: average intake was 83 gms., which .was 1587 of the
NRC allowances of 60 gme. This subject was above. allcwaneeSa

3. PFat: average irtake was 42 gms., which was 75% of the NRC
allowances of 56 gms. This subJect wes below allowaneBSa

4, Calciums average intake was 631 mgSa; thch wes 657 of the
NRC allowances of 1000 mgs. This subgect was below-allowanoces.

5, Fhosphorusy &verage 1ntake was 1118 mgs., which was 857 of
the NRC allowances of 1320 mgse. This subjeot. was below allowancesc

6. Iron: average inteke was 7 mgse; which was 58% of the NRC
allowances of 12 mgs. .This sub;ect was below allowances,

7, Vitemin A: everage intake was 1171 I, U,, which was 23%
of the NRC gllowenses of 6000 I, U. This subjest was below allowancese

"8, Thisanine: overage intake was 826 megs., which was 83% of
the NRC. allowences of 1000 megs. This subjeot was balow allowanQSSe

'“9;:.ﬁi%ofléﬁin; average intake was 814 mcgsc, whleh was 547 Qf
the NRC allowences of 1500 mcgs° This subaect was below allowanGGSe

10, ‘Niacing average intake. was 15 mgse, Whlch was 1507 of the
NRC aliowences of 10 mgs. 'This subject was sbove allowances. .

. 1l.  Ascorbic acid: average. intake was 9 mgs., which was 157 of
the NRC allowances of 70 mgs. This subjeot was below allowancese..

This subject was below allowances for fat, ecalcium, phosphdrus; ‘
iron, vitamin A, thismine, riboflavin, and ascorbic acid; and above
allowances for oalories, protain, and niaein,

Table 14 summarized the guantities of various nubrients per person
and comparlson with' ¥ational Research Council Allowances for male subjects -
from three schools in the Marshall Islands: the Marshall Island Inbermsdiate
School and the Teacher Training School, at Uliga; the Marshall Christian
Training School at Ronronn and the Mission School at Majuro Vlllage Majuro
Island, : . _ . .

There were ons hundréd'anﬁ‘gixty-thrée,male.and female sgbjeétsc -
There were eighty-three male. subjects,

Thers were twelve éubjects, ages 13 to 15 years}'one subject from
the Mission School, and eleven subjests from the Marshall Island Intermediate
School. T

The re was a total of fifty«elght subjects, ages. 16 to 20 years.A
of these, ten sub;ects wore from the Mission School; forty-alght subjects
from the Marshall Island Intermediate School.
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For the thirteen students who were over 20 years of age, there
weyre thirteen subjects from the Marshall Island Intermsdiate School.

The average intakes, NRC allowances, percent of allowances, per=

cont of subjeets below allowances, for ealories, protein, fat, calcium,

phosphorus, vitamin A; thiemine, riboflavin, niacin, and ascorbic acld are
given.

II. MALES

a.. 13 to ls_yeafs.of age

l. For one male subjeot, 13-to 15 years of ags, from the Mission
Scheol, the dally guantities of various nutrlents per person and compsrison
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
FRC allowances of 85 gmss This subject wes below allowances.

3, Fat: average intake was 7 gms., which was 8% of the NRC
allowances of 8% gms. This subject was below allowances,

4, Caleium: average intaké‘was 228 ﬁgs,, which was 16% of
the NRC allowances of 1400 mgs. This subjeet was below allowancesf

5, Fhosphorus: average intake was 4938 mgso, whlch ‘was 37%
of the NRC @llowances of 1320 mgs. This sub3eot was below allcwances.;-w

6. Iron: average intake was 7 mgs., which wasg: 477 of the
NRC allowences of 15 mgs. This subjeot was below allowanuese

7, Vitamin A; average intake was 50.I, U,, which,was 1% of
the DRC ellowances of 5OOO I. Us This subject was below allcwaﬁoeSe

8. Thiamine: average intake was 665 mogs., WhlGh was 387 of
the NRC allowances of 1800 megss This subjeot was below alléwances.,

Qe Ribeoflavin: average inteke was 449 moegs., which was 2@%.
of the NRC allowances of 2000 megs. This subject was below'alléwanceg;,

10, Wiscin: average 1ntake wes 11 mgee, which was 75% of the
NRC allowsnces of .15 mgs. This subjeot was below allcwancese :

11, Ascorblc scld; average intake was 29.mgs., which was 32%
of the NRC allowances of 90 mgs., This subjeot was below allowances.

-ThiS'subjeBthwas below allowanees for all of the'nutrlents, namsly,
calorisg, protein, fat, caleium, phosphorus, iron, vitamin 4, riboflavin,
niacin, and ascorbie aoid.



Table 14.

Summary of Daily Quantities of Various Nutrients per Person in the

Thrée Marshallese Schools and Comparlsons with Natlonal Research Goun01l Allowances.
o by Mary uural

Males
Calo—- Pro- Cal—~  Phos- . Vita- Thia- Ribo- Nia~ Ascorbic
- ries tein Fat cium phorus Iron min A mine flavin ¢in - Aecid
Ages 13 to 15 years - ' . gat. 5@. ma, mg. mg. f.U. meL neg. mg. gg.
Mission School (1) - _— : . . : . o ,
Average intake 1098 23 - 7 228 493 7 50 565 449 11 - 29
NRC allowances . 3200 85 89 1400 1320 15 © 5000 1500 2000 15 90
% of -allowances 3L, 27 8 16 37 L7 1 38 22 73 32
% of subjects below : - : - ' : SR
allowances lOO 100 200 .4Q0 100 100 100 100 100 100 100 -
Marshall Island Intermediate School (11). - : : I -
Average intake 3858 15 .85 784 1487 16 - 1666 16860 1109 27 27
NRC allowanpes 3200 -85 -89 1400 1320 15 5000 1500 2000 i5 30
% of .allowances . 120 135 95 56 112 107 33 1121 55 180" 30
% of subjects below - i A T - N Ce :
allowarices 37 0 55 1060 . 36 L5 91 45 91 9 - 91 -
Ares ;ﬁLto 20 years
Mission School {10) : , - : P : -
iverage intake 1332 28 19 148 O A53 . 7 . 29 650 - 432 10 12
NRC allowarices 3800 100 105 1400 1320 15 6000 1700 . 2500 i7 100 -
~.of allowances “35 28 18 11 34 - 47 . 0.5 ¢ 38 17 59 12
» of subjects beldw _ L : ' e - ", oL : o
 allowances . 100 100 100 1u0 100 - 106G 100 5100 100 100:, 100
Marshall Island Intermediate school (48, - . & . 7 * o . ,
iverage intake 3253 16 70 825 1515 . 13 1805 .1416,, LILT 26 .23
NRC 4Allowances 3800 100 105 I400 1320 15; 6000 1700 2500 i1 160
4 of allowances 8 116 67 59 <115 87" 30 - 83 L4 153 - 23
- % of subjects below - :? h : - o .3 L ‘
. allowances 81 29 k2 96 25 T 60 94 .81 100 2 - g0




Calo- fro-: - {al- Fhos- Vita~ . Thia-  Ribo-  aia- .scor-
ries .~ tein Fat cluw  phorus dron min 4o  mine  flavin cin bic 4scid

dzes 20 years and over ., _ SR
#iarshall Island Inbtermediate School (13) o : o
average intake . - CR972. - 18 61 926 1480 11 2062 1361 1179 24 8

NiC allowances - 3000 - 70 83 1000 1320 12 5000 1500 1800 15 75

# of allowances ' 99 . le8 73 93 . 111 .92 VAT 91 65 160 Sl

% of sub,ects below S : R _ R o '
dllowances L6 o 85 69 : 23 54 . 85 | &9 ~92 8 100

~T9T~

% Figure in ( ) indicate number of subjects studied,
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2, For eleven male subjeots, 13 to 15 ysars of age, from tha
Marshall Island Intermediate School, the daily quentities of warious
nutrients per person and comparison with the NRC allowances are summariged’
heres L

1, Calories:; average inteke was 3858 calories, which was
120% of the NRC allowances of 3200 calories. 27% of the subjeots wers
below allowances.

2. Protein; aversge intake was 115 gms,, which was 136% of
the NRC allowances of 85% gms, None were below allowances. ' .

3, Fat: average intake was 85 gms., which was 957 of the NRC
allowances of 89 gms. 55% were below allowanuess

4, Caloium;. average intake was 784 mgs., which was 56% of |
the NRC allowances of 1400 mgs. 100% of the subjeots were below allowancesa

8. TFhosphorus; average intake was 1487 mgs., wm_oh was 1127
of the NRC allowancves of 1320 mgs, 36% of the subjects were below 9.1lowanc<35o

6. TIron; average intaeke was 16 mgs., which was 107% of the
NRC allowances of 15 mgs. 45% of the subjects were below sllowances,

7. Vitamin A; average intake was 1666 I, U,, which was 33%
of the NRC allowances of 5000 iI. Ue. 91% of the subjects were below allowancese

8, Thiamine: average intake was 1888 megs., which was 112%
of the NRC allowances of 1500 megs. 45% of the subjests wers bolow allowances.

9, Riboflavin: averags intake was 1109 megs., which was 55%
of the NRC allowances of 2000 megs. 91% of the subjects were below allowances,

, 10. Niaoin: average intake was 27 mgs., which was 1807% of the
NRC allowances of 15 mgs. 9% of the subjects were below allowances.

11, Ascorbic acid: everage intake was 27 mgs., which was 30% !
- of the NRC allowances of 90 mgs, 91% of the subjects were helow allowancess

100% of the subjects were below allowencves for caleiumg 91% of +he
subjects were below allowances for vitamin A, riboflavin, and ascorble aclid;
end 55% of the subjeots were below allowanses for fat, 36% of the subjects
were below allowances for phosphorus and 64% of the subjects were above
allowances. 45% of the subjects were below allowanses for iron and thiamize,
while 55% of the subjects were above allowances. 27% of the subjects were
below allowances for caloriss and 73% of the subjects were above allowancesa
411 subjeots or 100% were above allowances for protein. 9% of._‘ the ‘subjects
were below allowances for niacin and 91% of the subjsots were above allowances.

b 16 to 20 years of age

1, For ten male subjocts, 16 to 20 years of ags, from the Mission
School, the delly quantities of various nutrients per person and oompan;'lson
with 'i:he MRC allowances are summariged here:
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1, Calories: average -intake was 1332 ocalories, which was 35%
of the NRC allowances of 3800 caloriss, 100% of the subjects. were below
allowances.

2. Protein: average intake. was 28 gms., which was 28% of the
NRC allowances of 100 gmse 100% of the subjeots were below allowancess

3. Fab: average intake was 19 gms., which was 18% of the NRC
allowances of 105 gms. 100% of the subjoobs were below allowenoces.

4, Caleiumy eaverage intake was 148 gms., whioh was 11% of the
NRC allowances of 1400 mgse 100% of the subjeots wers below allowsnces.

B, Phosphorus: average inteke was 453 mgs., which was 34% of
the‘NRG allowances of 1320 mgs. 100% of the subjects were below allowances.

"6, Iron: average intake was 7 mgs., which was 47% of the NRG
allcwancesgpf 15 mgs, 100% of the subjects were below allOWaDOSSo -

-+ T» Vitewin A; average intake was 29 I. U, Wthh was O. 57
of the NRC allowanoes ot 6000 I, U. 100% of the subjects were helow allowances.

8, Thlamiine: average inteke was 650 megs., which was 38% of
the NRC -allowsnces -of 1700 megs. 100% of the subjects were below allowances.

9. Riboflaving average intake was 432 megs., which was 17%
of the NRC allowances of 2500 megsa 100% of the subjects were below
allowances. s o '

10, - Blacin: average intake was:10 mgs., which was 59% of the
NRC allowancas of 17 mgss 100% of the subjécts were below allowances.

ll, Ascorbio acids average intake was 12 mgs., which was 12%
of the NRC &1lcwanee° of 100 mgss 100% of the subjests wore bolow allowanoes.

2o For forty-eight male subjects, 16 to 20 years of age, from the
Marshall Island Intermediate School, the deily quantities of various nutrients
per person and comparison with the NRC allowanees are summarlzed hers:

1, Caloriss: 'amverage 1ntake was 3253 calorles, which was 86%
of the NRC allowances of 3800 caloriesc 817 of the subgects were below
allowances. .

2. Protein: average intake was 116 gms., which was 116% of
the NRC allowanoes of 100 gms. 29% of the subjeets were below allowances.

3. Fat: average intake was 70 gms,., which was 67% of the
WRC allowances of 105 gms. 42% of the subjects were below allowances.

4, Caleium: aversge intake was 825 mgs., which was 59% of the
KRC allowances of 1400 mgse  96% of the subjects were below allowances.

5. FPhosphorus: average intake was 1515 mgs,., whioh was 115%
of the NRC allowances of 1320 mgs. 25% of the subjects were below allowances.

6y Iron: average intake was 13 mgs., which was 87% of the
NRC allowances of 15 mgs., 60% of the subjects were below allowances.



c oy d75 0 Vitamin'Ay ‘average inbtaké wes 1805 I,+Usy - which'was 307
of the' NRC allowances of 6000.T. Us! 94%.of:.the subjeets.wewse below’ .. -~ ‘&
allowences. MRS

v " ‘8. Thiemine; .average intake was 1410 megs., which was 83%
of the NRE alléwances of 1700 mogs. 81% of the subjects wara-below allowahess.

- ... .9, "Riboflavin: average inteke was 1147 mogss, -Which was 46%
of the NRC allowances of 2500 megs,  L00% of .the subBjects. werd below :.allowsrices.

2 v - 10s  Niacin: aversge intake.was 26 mgss, which’was 153% of the
NRC allowances of 17 mgs. 2% of the subjsots were below allowsncess ! Tt

11, ‘- Ascorbic moid: averags intake wes 23 mgs., which was 2%%
of - the NRCG:allowances of 100 mgs, 90% of the subjedts were:below allowancesy

100% of the subjects were below allowenoeg for ridbellaving 969

of the subjeots were below allowances for valoium; 94% of the subjects werd::
below allowances for vitamin A; 90% of the subjects were below allowances
for dscorbic acid; Bl% of the subjeots were below allowansés foryecalories
~and thiemine; and 60% of the subjects were below allowances:for irom.: 42% :-
of the subjects were below allowances for fat asnd 58% were above sllowsnass,
29% of the subjects were below allowances for protein and 71% wers above,

25% of the subjeots were below allowances and 5% of the subjschs-wsre above:
allowances for phosphorus. 2% of the subjects were below allowanses and

98% of the subjects were above gllowances for niacin.

oo 20 years of age and over

1. For thirteen male subjests,; 20 yeers and over, from the Marshall
Island Intexmediate School;. the daily guantities of various nutrients per
person and compsarison thh the NRC allowances are summarlzed here°
. S Ca]orlec~~ average intaite was 29’2 calorlss, whlch was 99%
of the NRC allowanoes of 2000 calories. 46% of the subjects were below
allaWances° o BV L ?

. 2. Probein: average inteke was 118 gmsgg;whichlwés 1687% of
the ¥RC allowances of 70 gms@ YNone of the subjeots warse below allowances.

89 Fats average intake was 6l gms., which was 737 of the
FRC allowances of 8% gms, 86% of the subjevts were below allowances.

"4, Calzium; average intake was 926 mgs., whioh was 93% of
the. NRC allow¢nbes of 1000 mgs. 69% of the subjects were below allowancss.

8, 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 11 mgs., whioch was 92%. of the
NRC allowances of 12 mgs. 54% of the subjouvbs were below allowances,

7o Vitamin A: average intake was 2062 I, U., which was 41%
of the NRC allowances of 5000 I. U, 85% of the subjeots were below allowances.
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8, Thismine: average intake was 1361 mbgs.3 which was 91%
of the NRC ellowances of 1500 mogs. 69% of the subjects were below allowances.

9. Riboflavin: average intake was 1179 mogs., which was 65%
of the NRC allowunces of 1800 mogs., 92% of the subjects were below allowances.

10, Wiacin: average inteke was 24 mgs., which was 160% of the
NRC allowances of 15 mgs, 8% of the subjects were below allowances.

11, Ascorbic acid: average intake was 8 mgs., which was 11% of

the NRC allowances of 75 mgsa 1007 of the subgeets were below allowanceos.

1007 of the subJects were below allowanoes for ascorbic acid; 92%
of the subjects were below allowances for -riboflavins 85% of the subjects
were below allowances for both fet and vitamin A; 69% of the subjocts were
.- below allowances for calcium end thismine; and 54% of. the subjects were below
allowences for iroa, 46% of the subjeots were below allowsnces for calories
and B4% 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 thres: |
sohools in the Marshall Islands, namely, the Marshall Island Intermediate
School and the Teacher Training School, at Uligs; the. Marshell Christian
School ‘at RcTrofi; and the Mission School at Majuro Village, Majuro, were
studied for deily consumption of caleories, protein, fat, ealeium, phosphorus,
iron, vitamin A, thilamine, riboflavin, niacin, and ascorbiec acid, These
‘f1guras were then compared with Natlonal Research Coupcll AllowanneSo

0 There were elghty female stqdentso

a, Ages 10 to 12 years - Total, four subgects
1. Mershall Christlan Training Sahool - four subjscts

bs Ages 13 to 15 years - Tob al, thirty sub;eots
1, Marshall Ghristlan Tralnlné&School - fourtegn subjects
2s Mission Sohoolr- ten subjects h
3o Marshall Intermediate School «~ six subjects

. Ages 16 to 20 years ~ Total .~ forty-five subjeots
1. Mershall Christisn Tgégning School - thirty-four subjects.

2. Mission School ~ three subjects

3« Marshall Island Inbtermediate School ~eight subjeots



~166~

d. Ages 20 years and over - Total one subject
o Marshall Island. Inxermadiate Sohool - one subjoote.
There were eighbty-three male subjects.
J as Ages 13 to 15 years - Total, twelve subgects
le Mission School -~ one subject
2. Marshsll Island Inbtermediate School =~ eleven subjeots
be Ages 16 to 20 years - Total, flftyweight subgects
71? 1. Missmon School - ten- subjects
TS Marshall Island Intermed iate Sohool - forty—elght gubjects
- ic;' Ages 20 years and over - Total, thirtsen subaects
’ | I; ‘Marshall Island Intermedlate School - thlrteen subjeots.
Taking the total group of 165 subgséts and grouping them as above,
the following results were obtained when daily inbakes were compared with
Netional Research Couneil allowances.
I. FEMALES.

A 10 to 12 years of age

ll Marshall Chr13t1an Training School

: All of “the subgaots, or 100% were below allowanses for fat, calcium,
iron, vitamin A, riboflavin, and ascorbic aocid, 75% of the subgeots werae
below allowanees for ocalories, protein, phosphorus, and thiemine, 25% of the
subjects were below allowances for nmacino

b. 13 tao 15 years of _age

1., Marshall Christian Training Sohool

100% of the subjects were below allowances for calories, protein,
fat, caloium, thiamine, riboflavin, and ascorbic acid. .93% of the subjects
were below allowanees for phosphorus, iron, and vitamin A; end 71% of +the
subjects were below allowanves for niacin, .

2, Mission School yoros
100% of-the subjects were.below:allowances for all of the
nutrients, namely, calories, protein, fat, calcium, phosphorus, iron, wvitamin
A, thiamine, riboflavin; niacin, and ascorbiec acid,:

3¢ Marshall- Island Intermediabte School

. & - 1P0% of the‘subjects were below allowances for calcium,
vitamin A, riboflavin, and asoorbic acid; and 67% of the subjects were bolow
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allowances for iron, 33% of the subjisots wore below allowances and 67% - -
wore ahove allowantes for fak., For celories, protein, phosphorus, and
thisnine only 17% of the subjeots were below allowances and 83% of the
subjects were above allowances. All subjeets or 100% were above allowances
for niascin. : ’

¢o 16 to 20 years of age

1. Marshall Christian Training School

100% of the subjeots werd below ellowances for calcium,
iron, ribvoflavin, and ascorbic acidy 94% of the subjects were below
allowances for vitamin 4 and thiamine; 91% of the subjeots were below
allowances for protein; 85% of the subjects were below allowances for fatb;
82% of the subjests were below allowances for phosphoruss 73% of the subjects
were below allowances for calories; 56%.of the subjects were below allowances
for niacine

2, Mission School

100% of the subjects were below allowances for all the
nutrients, namely, ca.lorles3 protein, fat, calcium; phosphorus, 1ron, vitemin
A, thiemine, riboflavin, niacin, and asvorbic acid,

3¢ Marshall Island Intermediate School

' 100% of the subjeots were below allowances for riboflavin;
88% of the subjects were below allowances for caloium, vitamin 4, -end ascorbic
noid; 75% of the subjects were below allowances for irons 63% of the subjects
were below allowanses for fat and thismine; and 50% of the subjects were
below allowances for phosphorus. For calories and protein, 25% of the subm
joeots wore below allowances and 75% of the subjects were above allowances.
All of the subjects, or lO0% were -above allowances for niacin,

-de 20 years of ‘apgo and over

le Marshall Island Intermedlate Sehool
The subgeot was below allowances for fat, caloium,. :
phosphorus, 1ron9 vitemin A, thiamine, riboflaV1n9 and ascorblc aoid; and
ehove allowances. for calories9 protein and niacin, : ‘

II, MAIES

a. 13 to 15 years of apge

le Mission School
The sﬁbject was below allowances for all of the nubtrients,
nemely, caloriss, protein, fat, caleium, phosphorus, iron, vitemin A, ribo-
flavin, niscin, and ascorbic scid,

2. Marshall Island Intermediate School

100% of the subjects were below allowances for calciumg
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91% of the sybjeots were below allowances for vitamin A, riboflavin, end
ascorbic acid; and 55% of the subjects werse below allowanoes for fat, - 36%
of the subjects ‘wewe below allowances for phosphorus and 64% of the sub~
jeots were above allowancess 45% of the subjects were below-allowances
for iron and thiamine, while 55% of the subjects were above allowsnces.

27% of the subjects were below allowaunces for ealories and 73% were above
allowances. All subjects or 100% were above allowances for protein, 5%
wers below allowances for niacin and 91%'Wéfe above allowanves.

b, 16 to 20 years of age
Mission School -

1007 of the. subgeots were below allowances for all the
nutrients, nemely, celories, protein, fat, calcium, phosphorus,. 1ron,
vitemin A, thiamine, ribollavin, niacin and escorbic aeid, ..

2, Marshall Island Intermediate Scheool

100% of the subjects were bslow allowances for riboflaving

96% of the subjests were below allowences for caleium; 94% of the subjects
wore below allowanses for vitamin A; $0% of the subjoots were below ..
allowances for ascorbio aoid; 81%. of the subjects were below allowanoes
for calories and thiaminey and 60% of the subjects were below allowances
for iron. 42% of the subjects were below allowanses for fat eund 58% were
above allowansces, 29% of the subjects wers below allowances for protein
and 71% wore -above allowances. .-25% of the. subjects were below and 75%
..-above allowances for phosphomms, : 2%. of -the subgects wers, belcw allowances-

snd 98% ware above allcwanees for niacine S :

l, o: BO'Vears of age and over -

1o Mar*hall Island Intermedlate Schoql

100% of the subjects were below allowances for ascorbie
acid; 92% of the subjests were below alldowenced for riboflavin; 85% of
the subjeots wers below mllowances for both fat and vitamin Ay 69% of the
subjects were below allowances for calcium and thiemine; and 54% of the
subjects were below sllowances for iron. - 46% of the gubjects were below
allowances for calories and 54% were above allowances. = 23% of the mubjeets
were bolow allowances and 77% were abeve. allowences for phoaphorusa 8% . -
of the subjeots were bslow and 92% were above allowances for niascin. 100%
of the subjects wers above allowances for protein.

In comparing the three schools, the Marshall Island Intermediate
School students had the best distary; the Marshall Christian Training
School, second; and the Misssivn Sohool, third. However, all of the TRC
allowances were not met by the meals served in any of the schools; so there
is muech to be done for the improvement of the nutrient content of the diets.

e
ot
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DISCUSSION

In all the schools, the diets can be improved by including some
of the protestive 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 seotion should be included for & well balenced 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
dist was known to be insufficient in the nutrients and an effort had been
made to inolude bearis, dried eggs, meat, milk, frults and vegetables in
‘the diet., In the other schools, there was 1ittle knowledge of the
nutritional aspects of foods, Meals were served to fill empty stomachs.
The Marshall Christien Treining School was second in guality and the
Mission School at Majuro Villegs had the poorest diet,

In the study by Faine and Hereus (24), of the nubritional status
of Cook Islanders, 1951, stated that milk ration was introduced in all
the schools in Rerotonga and had been in operation for 18 months and the
teachers were enthusisstic.

Such steps are encouraging and indicate that better nutrition for
the students is possible and praotical. 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
tomorrows

The average of nubrient intake of 163 students from the fhree
Mershalless schools are ¢lassified in relation bto TRC Recommended Dietary
Allowances. The average intakes are given as percentages of NRC Regommended
Dietary Allowances. The results are given in Table 15,

The intakes of fat, caleium, iron, vitamin A, thiemine, ribvoflavin
and ascorbic acid were much below recommended allowances. Ascorbie acid in-
tekes were lowest for the greatest number of individuwals; riboflavin was
next, followed by vitamin A, calcium, fab, iron and thismins.. -

For the nutrients with average intake of 90 to 100% or more of
NRC recommended allowances, niscin intakes were met by the greatest number
of subjeots; phosphorus was next, followed by protein and celoriess
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Table 15,

"Classificatiqhﬂgf'ave;ages‘bf Nutrient untake of One Hundred Sixty-
‘Three Students of Three warshallese wchools in welation to NG decomuended

Dietary Allowances. ™ '

U N . Classification of average Intake.ﬁé{  iT
Mutrient - ' Percentage of il secommended Lietary Allowances

R 7 90 to 1004 and over 70 to 89%  Under 70%
i \lumber of individuals) '

Qalpries 69 . o b _ 40
bfroteiﬁ' B | .93 , -EOIJT:HJ A0 .
.Fat s 2 2 1

' CaXeium o Sl _ __“16" 136

“Prosphorus T T B

Iron o b | 31 88

B N 1) . o

' fﬁiamine | | 38 | 47 ;'l 8

! Ribqflgvin . . 2 12 . : 149

CMdesn’ v e g3 - 2 T a8

Ascorbic icid ° e S g 3 ’;"5152 R



FOOD HABITS AWD DIETARY PATTERNS IN OUTLYING SECTIONS OF THE MARSHALL ISLANDS,

A

PURPOSE . | - .

le

s,

To observe food patterns of the outlymng 151ands as- the @arshall
Islands consisting of twepbywnine coral atolls and five.small coral islands
which are scabttered over an ocean area of nearly 200,000 square mlleﬁn:--,

To observe the Marshallese in thalr owr . env;ronment w1th.thefa

ninimum of forelgn influence,

problemua

"..'.{--

PROCEDURE

: A fzeld tr1p was taken on an IST for the perlod of February 16 to March

To gather 1nformatlon.to help in understsndlng thelr food

2, 1951o : The followzng pl&ces were visited:

vt e by

© 2e

3,

4,

To

. 8o

s,

10.

B

6s

1M83;t Atoll, Meth Island

Utirik Atoll,‘Utirig Teland
Ailuk Atoll, Ailuk Telemd

Likiep Atoll, likiep Island

.Wotaa Atoll Ormag Island

Maloelap Atoll Kaben Island

. Aur, Atoll Tabal Island

Arno Atoll Ine Island

Klll Atoll Kill Islgnd

Mili Atoll, Nallu Island

10 .

RESULTS

Ag the time spent at each island was of short duration it was o
not- pogsible to 40 any detalled study, dbut some 1nformat10n was aoquzred

which is recorded in summarized forme.

MEJIT

Me jit Atoll, Mejit Island. Arrived on February 17, 1951 et 7:40
8. me and departed on the same day at 5:00 ps m.

degrees 15'N,, Longitude 170 degrees 52VE,

location: Latitude 10
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Pandanus fruit was plentiful, Adults and children were eating
raw pandanmis fruit. They were constantly eating these "keys" for meals
and algo for between meal snackse. Pandanus fruit was also boiled and
eaten., 1In many homes, the women Yook the bolled pandanus and used an
. instrument called the "beka" to serape the edible portion from the fibrous
material to iake a puree which had a consistency of mashed sweet potatoes,
This mixture also tasted very much like sweet pobatoes. Pandamus was ‘eaten
8§ a purée, or in many instances, mokmok (arrowroot flour) and grated -~ - ~
cooconuts were added and the mixture made into 8 large pattys, This was
wrapped in dried pandanus leaves. ' ‘

Walking along the main road, a family 1nv1ted us to lunch. The
family group was seated around” the cooking pit and they were eating their
noon meal. They were baking fish in the pit where cocomut 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 s0 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 &t7the end- of
the meal, a bucket of water was brought to the guests so. that their hands '
may be washedo Iu (embryo of the sprouting cocomut) was tasted, Several
children ate with us, They were eating mere {spoon meat) &nd jekaro (coco
nut sap). There were many pandanus, breadfruit, and coconut trees on the
ieland. Most of ths homes had for sodking facilitles e pit' for baking
and roasting and a separate place for boiling food. These cooking areas
were near the lagoon under the shade of the cotonut' trées.

UTIRIK

Utirik Atoll, Utirik Island.” 'Arrived February 18, 1951 at 7 a, me
departed same day st 6:00 p., m. Location: Latitude 11 degrees 15'N.,
Longitude 169 degrees 45!'E, B R LI AR S PR

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 pendanus 'leaf wes tasted,

t was sweet and tasted like a sweet potato pudding. They were unable to
catceh fresh fish at this time of the year, ’ S

AILUK

Alluk Aboll, Alluk Island. Arrived on February 19, 1951 at 6:00
8. m. departed on February 21, 1951 at 9:00 &, ms ILocation; Latitude 10
degrees 20' N., Longitude 169 degrees 558,

Banenas, pandanus, cooonuts,. arrcwroot and breadfrult worse available
on this island, although breadfruit was not yet in ssasohn.

Observed the meking of mokmok (arrowroot flour). Raw arrowrcot
resembles a small potate.

" Steps taken in the making of mokmok:
i, Pesl arrowrcot

2. Take raw arrowroot and grind in pan with a stone
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' 3. Put ground raw arrewroot in e oloth such Qéiéheésqcloth.

4, Put the mixture in the cheesecloth on a sieve placed
over a large tub half filled with salt water.

8. Take a dipper of salt water from this pan of salt
: watsr, pour over mixture on the sieve 5. whz,le stirring

6, Continue'prdcess until all starch is washed oﬁﬁ. Thrdw"
. away waste product

7, The product in bub usually is milky white in ‘the beginning
and becomes ysllowish brown as starch settles to bottom

8., After starch settles at bottom, decant salt water
9. Starch 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 gat rld of
bitter taste

120, Put in cloth, tle at top end let hang from celllng until
- it hardens .

13+ Dry outside in sun until powdery
14, Scrape mokmok from cloth
15a.“Puﬁ”in'woﬁen basket'and-use a8 needed

‘ . Mokmok is boiled in waber and Jjeke o is mdded to this mixture.

It is then boiled until it becomes a tr&.kLucent sbtarchy mixture, While
hot, it is made into large patties and rolled in grated ooconuts. Jokaro
ig collected in bottles. These bobtles of Jekaro are kept hanging undsr
the boams in their homes. Jekaro is used for drifking purposes and also’
in cooking. As it was pandanus season both raw and bolled pandanus fruit
was tasted.

. Chickens and pigs and sea fowls called "nene," which are used
for food was observed,

In going through the cook houses, observed that the standard

equipment were ss follows:

e beka-~grater used for pendenus fruit .
a rankefﬁg%atsr:fqr‘ébqoguts |
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. Foodd wes distributed to everyome. Drinking
coconuts were used extensively.

LIKIEP

, L1klep Atoll Likiep Islande Arrlved on February 21, 1951 at
300 Pa. me end departed on February 23, 1951 at 7:0C a, m. Iocatlon.
latitude 09 degrees 45'N,, Longitude 159 degrees 10'E,

Visited the native village and dbsérvedﬁpeople cooking, V"Iu"
(coconut embryc) was the predominant food used abt this time. . Many bottles
were seen henging on coconut trees for collectlng jekaroo

A% one cookhouse, iu was pounded with a wooden mellet and mixzed
with Jekaro to make lukor. A% another place, they were making ainbat iu
with mokmok and jekaro (boiled coconut embryo with arrcwroot flour and
goconut sap)a

" Yollow pumpkin was popular, Rice was used in their diet as a
staple foods A family was seated in theilr home where they were eating
rice with oanned salmon and téa, A small child was eatlng pancakes and
pandanus fruite.

“Chickens and pigé Were soen, Véry 1ittle fresh fish was found
in and around cookhouses, '

WOTJE

Wotje Atoll, Ormoj Island, Arrived on February 23, 1951 at
5:30 pa ma, departed on February 24, 1951 at 4:00 p. m, Locatlon:
Lotitude 08 degrees 25¢ N., Longltude 170 degrees E. ‘

On arrivel, went with interpreter and vlslted all the cookhouses
in, the island, Chief Lenimoj, their Chief, was to attend the councll ‘
meetlng so much of the food preparatlon for the day was for food offerlngs
which were brought to pay hom&ge to himg Many of the dishes were made of
mokmok or arrowroot flouro e

Chief Lanimoj had baked turtle, baked fish, drinking cotconuts
and Jekaro for lunch, Food was varrisd in small baskets made ¢f coconut
leaves, Coconuts, mokmok, pandanus fruit, chicken, breadfruit and other
gift items wers presented to Chief Lanimoj. ' : ' T

MALOELAP

Maloelap Atell, Kaben Island. Arrived on February 25, 1951 at
7:00 a. m. departed same day st 11:00 as. m, Location: Latitide 08 degrees
4274., 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 long énd 1/4 mile
wideo . ,

Cooconuts, pendanus, arrowroot; papaya.s, benenas, pumpkins,
chicken, pork and gweet potatoss were seen., DBreadfruit will be added
to thelr diet when the brsadfruit season begins. Fish is added %o the
diet when fresh fish or canned fish is availsbles '
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AUR -

_ Aur Atoll, Tabal Island. Arrived on Februery 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 island
ebout 1 1/2 miles long and about 1/2 mile wide, '

. Thers were cosonut trees, bresadfruit, pandsnus, papayas, sweet
potatoes, few bepanas, pumpkin, pork and chicken., Rice, flour, sugar,
tea and coffe were bought in from the outside,

ARYO

" Arno Atoll, Ine Island., Arrived on Febrﬁhfy_zs; 1951 at 7:00 a. m.
and departed seme day at 11:00 a. m. Location: "Latitude 7 degrees B!N,,
longitude 171 degrees 40'E.

Ine Island, is a low, flat coral igland, located on the southsrn
rim of the atoll, I%t is asbout 13 miles long and ebout 1/4 mile wide. The
island has coconut trees, breadfruit and pandenus treese

Coconuts, pandanus, breadfruit,.hananaé, papayas, 1imBs, fiﬁh, ,
pork and chicken were available, Rice, sugar, flour and live ducks were
left by the fisld party.

They were preparing boiled breadfruit and chicken but did not
stay long enough to teste the finished product,

KILI

Kili Atoll, Xili Island. Arrived on March 1, 1951 at 6:00 &. m,
departed same day at 7:00 p. m. Location: Labitude, & degrees 30°N.,
longitude 169 degrees 00'E,

MILI

Mili Aboll, Nellu Island. Arrived on llarsh 2, 1951 at 7:00
8. m. and departed same day at 12:00 m, Location: Letitude, 6 degrees
15'N., longitude 172 degrees 00%E,

Kili and Mili were not visited as it was not possibdble to go ashore.
Returned to Majuro 4toll at Uliga on March 2, 1951 at 7:00 p. me

On many islands, rice, flour, sugar, biscuit, coffee and tea were
left in exchangs for copra. Rioce was imported from Siam, flour end biscuits
from Japan. Tea, soy sauce, sugar, and coffee fram the U, S. A., and corned
beef from Argentina, Such items were sent in from either Kwajalein or
Majuro, Utirik and Ailuk were the poorer islands end not owming boats to
bring in supplies and take out copra, they are dependent on the field trip
ship for supplies. In Mejit, native boats were available, so there is
regular transportation tetween Mejit and the other atolls. Kwajalein
saupplied Kill with foods
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The trangportation of food to the outlying ebtolls is a difficult
task, Often.a sailing craft gets close to an island or atoll but is not
able to gd ashore because of goral reefs and the tide. For atolls such as
Mo jit or Kili, a small bost is necessary in order to go over the reefs,
which mesns thab gettlng food ashore is dangerous and supplies often ge®
80 woet before they get to shore that they have to be left in the sun. to
drye

_ Often ‘the larger vessels will anohor outside of the lagoon and .
all supplies including food kawe .to be ‘taken over by a ‘smaller boat, In
many places there were three transfers, one from the LST to an ICVP3 second,
to an outrigger canoce which carried food to a place near shore, and third,
to a man who had %o carry food on his back and wede to shore. For instancé,
at Arno a box of ducks were te be left but since it was impossible to carry
the 1arge box on ax outrigger it was necessary %o have the ducks SWﬂm .

ashors,

 DISCUSSION AND CONCLUSION.

The extensive uss of arrowrcot flour, mokmck (Tacca leontopetalsides
(L) Ktze. was noted., In the Northern islands, arrowroot fiour was used
much more extensively than on Majurc islend during the same periode

Pandanus was ln season and meny prepared dishes of pendanus fruit’
were observed. More time was spent ia food preparaticn than on Majuro and
more locel Toods wers used, However, they wers still dependent on imported
foods as some of the vegetablé and fruit crops are rot grown on the islands;
for example, Utirik, did not have a taro orop. In Ailuk, the breadfruit
season had not started and imported foods wers a necessity until the bread-
fruit sesson began.

It was extremely difflcult o get food to some’ of the outlylng
distriets, due in part to san inadeguabe 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 9°23% North, 151%43t Bast and about 3 miles
westward of Fefan Island, It is about 2 1/4 miles long, east and west,
and the highest point ls 791 feet at its northwestern part, There are
six villages on the island,

I, Pleonlng and orgenizing the survey.

Much of the planning and orgesnizing of the survey was done on
Udot Island, Unlike the study in the Marshall Islands, it was not
possible to learn about the Trukese foods, native terminology for common
foods, end preparation of foods as done previously at the base before
golng to the island to be studied, as most of the administrative gtaff
mombers were new and were not familiar with the Trukese way of life and
transportation was difficult to obbain.

- By observing the native willage on Moen, Truk, where the base
was loceted, it was.noted that meny of the foods consumed wére similar -
to those of the Marghall Islands, although the langusge wag different, ..
and new food terms would have to be learned. The knowledge galned from
the resesarch in the Marshall Islands helped the investigator gather
information quickly as sompared to the first study,.

The chief of Truk atoll was visited with a gift and the survey =

was explained through an 1nterpretere The discussions with the
anthropologist about the menner of 1life, religion, and politics of the
Trukede gave background material for the study.

1, Uhit of survey

A household was uged. A group who lived and ate %ogether,
ugually consisting of blood relatives and relatives by adoption, was
csonsidered a housshold group,

2. Sampling

Statistics were not available and since there were six villeges
relatively close together, in order to get a representative semplé 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 Pinire.

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 kmew local foods
and sources from which they were obtained,
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5. Record forms

Formal record foxms were not used. Info mal records of diary
type were kept in bound notébooks in ‘& uniform manner.

6. Publicity

Persoeal ¥isits with ‘gifts were made to the leaders of” thelr*dlffern
ent villages who passed the information on to” their subJecte. Mos® of “'the -
villagers had read an article in a Honolulu Japsnese paper’ about “the ‘study
in the Marshall Islands, so they knew about the study.

I, HNutrition Survey
1. Preperatlen for Survey on Udot ¢Sland,_f“" .

After making arrangements thh Avster Irons for houelng on Udct
Island, and taklng the necesgary prov*elons, mattress, keroseng 1amps, mo=
squito netting, pots and pans, his boat was taken to Udot Island. He todk
the investigator over to the island and,lntroduced her o his family but =
returned the same day to Moen, as he made hig headquarters on Moen, Truk. -

, The housekeeplng and’ cooklng units Were ‘set up in the heuse Little
pilot work was done on Moen as the time spent was of short duration. It'was,
therefore, necessary that observatxons of the local smtuetlon be made and
contacts made before actual fleld work could get underway. "

Bach survey is unique and has its own ‘problems. The villages were
separate wnits and as Udot was a "hlgh" volcanic island, to get from one
village to another was difficuli ag trails went up and down hllls and over
rough terrain. Many of the paths were overgrown with grass and follage and
were difficult to follow. Homes Were scattered in the hills. After rain-’
fall, roads were washed out or they were so slxppery that it was dangerous -
to try and climb the hill paths so the lagoon paths along the houlders were
used in most cases. Instead of taking the inland trails, taking the shore-
iine and going up the rocky roads vas time saving and Safer.h. )

With the help of the 1nterpreter, formal v181ts were made Wlth ?;"
gifts to the headman of each village. At this time, thé survey was out—
lined with each one and their permission wes obtained fo proceed with, the
suUrvey.

This 1sland was preeom1nantly Cathollc but they had one chyreh. for
Protestants. . o : : o

Before any home v181ts could be started the Trukese terms for v
common, native foods, the preparation of foods, tne ingredients and methods
of preparation &ll had to be learned, . s
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A LIST OF TRUKESE FOODS WITH A BRIEF DESCRIFTION IN ENGLISH OF EACH FOOD

TRUKGSE - ENGLISEH
Medl . #} Breadfruits,

Varietles of breadfruit
thapar o . Seoond 1argésﬁ,varietyo
Enim
Faine
Faiton
Faiyor
Fanpuasuk
Kisengel
Meikoch
Meiyon : Make into kon only.
Meichon .. - . Can be eaten any way.
Napay
Neisoso | ' largest wariety.
Newota
Poﬁo-
Sawan
_ Unikko
Uwenau
Oneas Seeded variety, flesh can be eaten raw.
Mol um Breadfruit, baked in earth oven
Moi ainbat Breadfruit, bo%led

Notsupost Broadfruit, roasted. After roasting, pub
in water, scrape off skin, and esat,
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TRUKESE ENCLISH
Kon A breadfruit preparation, Breadfruit is.First

steamed then pounded until consistency is like
doughe Made into loaves about 10 pounds each,
Most popular staples food during breadfrult ssason.

Ror or opou Breadfruit is first roasted and eharred. Skin
- is. removed. Remaining edible portion is pounded
" or sliced and coconub milk added,

Ammach A very ripe meichon breadfruit which had been’
kept 10 days until soft is used. It is then
baked and coconut milk added.

Emesefich Steamed breadfruit is pounded and ccoonut oll
added.
Arung or appuch Bresdfruit is roasted and skin removed. Kdible

portion is poundeds 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 coconut milk., This pre-
paration is called arung or appuch,

Apot Breadfruit preserved by fermentation. Ieft to-
ferment in holes dug in earth for aboub two to
three months., Can te kept for a year or more in
these holes. After a year, the food is called
avbam,

Apot meil mon A preserved breadfrult preparation. After re-
moving apot from earth, it 1s then cleaned and
kneaded. Water is added and apot is made into
a soft dough. This is either baked or steamed,

Apot mei pupu A preserved breadfrult preparation. After
removing from earth, apot is cleaned end kneaded.
Coconut milk is added and mixture is steamed or
baked. c

Bu ST T GosontbE,

Kinds of'éoconuté

Nu yon
Nu won U Yellow Y
Nu oha Reddish tinge to ripening nuts

Vu araun Gresn



TRUEESE

u setsusen

Tu min

Taka

Nu
Appun
Trofal

Ubsu. -
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ENGLISH

Sweet but small, ripen all at the same time,..
Large nuts ..

Meet of mebure coconuts A grater called a
pweiker is often used to grate cvoconutse

Aftexr grating, coconut milk or oil is extracted
which is used for flavoring food.

-'.Drinking fluid of tﬁé immature nut,

" Soft spooh meatb of the immature drinking mut.

Embryo of the sprouting coconutb,

Banana.,

Varieties of bananas

Ut supun
Amesebok
Sgﬁéwé‘”.
Ujirek
Ujitopu
Paﬁ;a -
Puupu
Wikdsa
Persssin
Ponspel
Tanan
Utsu Felru
Annira
Mangko
Painapor
Sassaf

Naimis

Lerge bananas,

Brazilian yvariebty.,

Ponane.

Large. hanenpas baked with grated coconuts,
Trukese chesbtnubts. .-

Nangoesa

Pineapple.

Soursop.

Lime,



ENGLISH

Kuruidrt

Sermiea

Kitppau -

Oni

Ka

Pune

e

Simiden
Nopur
Ep

Apuereka

Emechimech

Mon

Apuch
Eap

Asas

Kamutbi
Wo

Fats

Patsira

Fatessis
Moniok
Mokmol
Kunger

Sim

U - Jo
TRUKESE
Orange.,’

Watermelon.

Papaya’

Dry and wetland taro., Colocasia esculeuta.

Dry lend. Alooasia macrorrhiza.

_ Wetlandg Cyrbosperma chamissonises

Swamp taro, imported from the Marshalls or
‘Nukuoroe - T '

Morinda ecitrifolia, eaten only during faminese’:

Dioscoresn alabta, yam. -

Dioscorea bulbifera, poor quality yem eaten. i
in femines, very bitter.

Ipomoea digitetsa, like burdock root, caten raw
also,

Spondias duleis Forst. f. Fruit with thorny -
centers

Crataeva speciosa, & fruit, common on Nomwin,

Tam

Terminalia ocabappa, Singapore almond. Nuts used
for food, eaten after drying, :

Sweet ‘pétato,
Sugar cane.

Pandanus.

< "Edible pandenus.

Edible pandanus,
Tapioca,
Arrowrcot.
Cucumber.,

Clams,
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To Clams., -

Nippach OctOpuSaf

Pik Piga

Pik5~umf T Baked pig

Pik, sol . Salbed piee

Pik, ainbat - - - ‘Boiled pig,

Tik Pisha

Eu o o Porpoise.

Poko. . L Shark, .
Rau - - , | Whele )
Tikit Eel, fresh water,

Peﬁichon ) '.,: .¥ Species of black trepang, commonly kﬂéwn as

soe. slug, sea cucumber, or beche~de-mer.

Win or Puapua Turtle.
Kou . .- o . .ch:ﬂ
Chuko - "Ghioken.3”5“1 
Chek .. . . ... Duck, . -
Afér;A ' . o Torn, wﬁiﬁe with blackllinééﬁon_head;
Eéiés | o White érrﬂféiry“ tern, comﬁgﬁjbird.
Ponik _ Tern, black with white on top of head.
Cmktek . White tern. |
{fipauane - : Whitish brown sea bird,
$ob o White hsron,
Kunnu . Smell unidentified land bird,

Amo o Large unidentified sea bird.
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Next to a house where the investigetor lived, was & housshold
where they did all the cooking in their cookhouse. By observing and
asking questions, all this informetion was! collected. By walking through
the village and visiting with the villagers it was possible to learn more
about their food end food pabtterns,

At the seme time, enough knowledge of the language was gained to
converse in Trukese to understand the inbterviews bebwsen the interpretelr
and the subjects of the survey.

The type and extent of waste wers investigated in deteils. Data
were acguired on how much the average loaf of “kon" weighed, the amoupt" of
drinking fluid from one immature nut, how much edible portion could be
ocbtained from one sweet potato and other gimilar faots. LAl

Foods such as boiled rice and breadfirult were welghed to detgrinine
in grams the amounts in household measurements,

Most household utensils were alike as the source of supply was
the same., - o

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 up for mixed cooked dishes, Many samples of
thesé'dishes were brought baok to Honolulu for chemical food analyses.

2, Routine procedure of the 1nterv1ew

The number interviewed averaged about six househohis dalLy.
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 1n the
morning and the return trip was about T 'at night,

Daily visits were made to the households. The first visit wds 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.

K 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 food intake of a smaller child, who
had special foodg, but in most instances individual intakes were taken.
Number of meals consumed daily and the +ime 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 invsstigator visited the households, which was each second day,
they were clarified by guestioning the subjects.

3. Data collected.

a, DBasic data.

1.

2.

3.

Le

Kinds of foods eaten,

Distribution of foods among meals and between meal
feedings,

Amounts eaten in terms of —= nuibers 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 of the household,

. ©. Names -~ all names used in the past.

f. Other relevant informétion.
1. Pregnancy. o
2., Lactation,

g. Occupation,

h. Illness,

c. Daba of & household for one week,

HEPE AT 1.

Trukese Household
Information about the household.:
Members of the houséhold.:
1. Male, 45 years old, hushand, copra maker.
2. Female, 4l years old, wife, lactating.

3. Male, 16 years old, sone.



~186-

L. TFemale, 5 years old, daughter.,
5, Malé, 2 years old, son,

2. Tool data.

Tuesday
Rice, bolled, white 1500 gms. (3.3 1bs,)
Octopus, boiled ' 400 gms. (0.9 1b.)

Kon, steamed, pounded breadfruit 10 1bs.
- Coconut, drinking, fluid only = .8
Bananas, cocking o 16

2 year old son

Sugar cane juice (extracted) 2 stalks

Rice,‘boiled, white , 2.tablespoons
Milk, breast ad libitum
Wednesday

Kon, steamed,‘pounded breadfruit 10 lbs,
Salmen, red, canned 1 1b.
Fish, Motsu, baked 500 gms, (1.1 1lbs,)

2 yeéf old son

Breadfruit, roasted 400 gms. (0,9 1b.)
Cocomut, drinking, fluid

only o R

Milk, breast o -~ ad libitum

Thursday |
Kon, steamed; pounded breadfruit 10 lbs.
Fish, Wotsu, baked ‘ - 500 gms. (1.1 1bs.)

2 vesyr 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
Fish, Husum, beiled

Coconut, drinking, fluid only

2 year old son

Brea&fruit, roasted
Milk, breast
Saturday
Kon, steamed, pounded breadfruit
Fiéﬁ, ekeful, baked .
Coconut, drinking, fiuia only

2 year old son

Breadfruit, roasted
Coconut, dpinking, fluid only
Milk, breast
Sunday
Kon, steaméd, pounded breadfruit
Fish, Motsu, baked

2 year old son

Breadfruit, roasted
Milk,. breast
Monday .
Kon, steamed, pounded breadfruit

Fish, Ikeson, baked

-2 year. old son
Cracker
Coconut, drinking, fluld only

Milk, breast

10 1bs,
4500 gms, (9.9 lbs.)
1

400 gms. (0.9 1b,)

ad libitum

10 1bs,
1000 gms, (2.2 1bs.)-

H

o

400 gms. (0.9 Ibs.)

ad 1ibitum

10 1bs,

300 gms. (0.6 1b.)

300 gms. (0.6 1b.)

ad libitum

10 1bs,.

300 gms, (0.6 lbe)- 

20 gms. (1 cracker)
1

ad libitum
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Tuesday
Kon, steamed, pounded breadfruit 10 1bs,
" Fish, Motsu, baked C 400 gms, (0.9 1b.)

- 2 year.ohi son

Cracker 20 gms, (1 cracker)
. Coconut, drinking, fluid only 1
Milk, breast ad llbitum

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 Dlstrlct Carollne Island?.

The dally quantlbles of various nutrlents per person and compar-
ison with Nabtional Research Council Allowances for 290 Trukese were noted,

The subjects are divided into different age groups, giving the
mmber 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,
calecium, 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 427 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.



Table 16,
Dietary Studies of the Trukese of Udot, Truk, Caroline Islands
: by Mary Murai

vally Quantities of Various mutrients ﬁer Person
and Comparison with National Research Council Allowances

Huher Percent
below below
allowances allowances

Number of N0
subjects  Aver- allow-
in group age ances

Number
dge of Sex
subizcis

dange Groups

Lalories

-3
L6

7-9

30-12

13-15

13-15

16-20

12
21

18

21

12

BAF

JEray

WAF

X

733-2178
758-2232

104,2-2669
1051-3307

1389-2524

762-3509

1332-2573

500-1499
1500-2499

500-1499
1500-2499

1000-1999
2100-2499
2500-2599
2600-2699

1000-1999

2100-2499

2500-2839

3100-3399

1000-1999
2200-2299
25002599

5001499

15002499
2500-2999

~ 3000-3599. .

1300-1399
1500-1599

1500-1999 -

2100-2599

10

PNHR DN ON HHW DWNE MW oo o

1303

1451

1913
1948

1793

2141

1833

1200
1600

2000

2500

3200

2600

3800 -

2

11

16

42

Y

61

76

86

67

100

~68T~



Mumber

| Age of

subjects

Sex

Renge

Groups

fumber of
subjects
in group

Aver-
age

WEC

allow-

ances

wamber
below
allowances

Percent
below
allowances

16-20 12

21-60 75

61 and ovar
12

21-60 56

61 and over
10

¥

ol

i

M

1104-3520

1189-4878

1583-4h46

757-4871

13984420

1100-1599
1600-1999
2000-2699
3000-3599
1100-1599
1600-1999
2000-2699

2700-2599

3000-3599
3600-4099

4100-4899

1100-1599
1600-1999
2000-2699

3000-3599

3600-4099
1L00-5446

7C00-899
900-1099

. 1100-1599

1600-1999
2000-2999

~.3000-3599 .

3600-4099

- 4, 100-4899
"1300-1499

1700-1999
2000-2499
2500-2999

3000-3999

4000-4399

: - N R
Mo e W FR @D ER FHDWWR

2125

2471

254>

2531

2466

24,00

3000

2400

2400

2000

23

26

7

58

70

50

46

50

. ~06T~



Number 3 T Humber of N Mamber Percent
Age of .. Sex LHange . Groups subjects Aver-  allow- below below
subjects in ,roup aLe ances allowances allowances

Lactating 27 F 1189-4186 1100-1599 2200 3000 bl 89
women 1600-1999
20002499

2500~2999

3000-3999

LUI0~4999

= OO

Protein (gm.) '

1-3 12 NAF 19-71 <20
20-39
40-59
60-79

L~6 21 BAF _7-93 20-39
40-59
60-89
90-99

7-9 18 NAF 35-116 30-43
50-59
60-69
70-79
90-119

10-12 21 MAF 37-115 30-49
50-59
60-69
70-79
80-89
90-119

13~15 7 i 32-114 30-49
: 6069
- 70-79

-100-119

38 40 7 58

49 50 1, o7

-

HEHESE RSP0 WYY DO DWW

~T6T~

60 60 i 61

61, 70 14 67

56 g5 6 86 -



Number
dge of
subjcclts

Sex

Range

Groups .

Number of
subjects
in group

Aver-

age

NG
allow-
ances

Nunber Percent
below below
allowances allowances

13-15 12

16-20 7

16--20 12

21-60 75

21-60 56

€lmﬁowr'

2

oy

-

¥

g

A

o

35-12,
34-88

40-167

32-196

32-186

34=17h

30-49
70-79
80-89
90-99

100-199

30-49

40-59 -

60-69

70-79
80-89

50-59 .
60-69

70-89

100-167.

30-49
50-69°
70-89
90-109
110-129

130-169

190-210

30-49
50-69
70-89

90-109 -
110129

130-169

L Lo
30-49

50-69

- 70-89 -

110-129

: - o
kum-wpmmgﬁg vomapEE WLk NN W e

78

63

76

76

76

5?:.;u

80

100

12

70

60

70 .

& 50

7 100

~Z6T-

34 45

20 36



Age

Iumber
of Sex
subjects

sange

Groups

Number of
subjects Lver-
in proup age

NAG

allow-
anees

Nuber Percent
below balow

allowances allowances

61 and -
over

Mactating
women

Fat {gm.)
1-3

L4~6

10-12

13-15

13-15

10 F

27 F

12 ol F

21 HAF
18 M/F

21 /F

12 F

30-49
50-69
70-89
90-109
110-119

30-49
50-69
70-89
90--119
120-196

32~110

35-196

1-27 < 20
20-20

2-33 <20
20-30
30-40

5-72 <20
20-30
40-72
5-4,5 <20
| 20-30
30-40
Ll~45

5-27 <20
20-30

1-49 <20
| 20-30

o 4050, . .

66

T4

ot
WNGEFEO NN

-
ol o
&

13
2L
1

12

20

WL prwh wel pul

60

100

33

56

69.,

72

> 20

23 85

12 100

~¢ 6T~

16 89

21 100

7 100

12 100



Number Number of HEC Number Parcent
Age of Sex Range Groups subjects Aver- allow- below below al~
subjects T in group age ances allowances lowances
16-20 7 M 5-22 < 20 5 13 105 7 160
S 20-30 2 . '
16-20 2 F 626 <20 9 13 67 12 100
'20-30 3 °
21-60 75 ! . 5-72 <20 50 17 83 75 100
' o 20-30 18
31-40 1
41-50 L
51-72 2
61 and _
over 12 i 3-25 <20 8 1 67 12 100
20-30 4 . : -
21-60 56 F 3-63 <20 39 16 67 56 100
20-30 13
- 31-40 -1 f
41-50 2
60-70 - 1
51 and '
over 10 F =49 <20 6 19 56 10 100
20-30 . 2
. 40-50 2
Lactating o
women 27 F 3-72 <20 .. 19 16 83 27 100
20-30 6
31-40 1
. 70-79 1
Calcivm (mg.) : - - :
= 12 BF . 203-7365. 200-399 .. -1 (1892 1000.. . 6 50
‘ LG0-599 1
6C0-799 .ok
o . L1000-7365. .. . 6 .

=61~



Age

Humber
of
subiscts

dange zroups

Number of
subjects
in . roup

aver—
2826

Nl i Number Percent
allow— below below

ances allowances allowances

L-6

7-9

10-12

13-15

21

18

21

BAF

M/F

MAF

137-13711 <200
290-379
400-799
1000-1199
1300-1899

2000-2199 -
26003499

Lol

200-399
L00-799
1000-1199
1300-1999
2000-2199
26003499
35003999
LO00-8538

< 200
200-399
400-799

223-8538

173-3954

1000-1199

1500-21.99
2200-2599

2600-3499

3500-3999

< 200
300-999
_722-3399
3900-3954

195-3954

TR A R WO NS O D OWM R W oW DR R

1810

2256

14,63

1748

1000 9 &3

1000 6 33

1200 11 o2

1,00 4 56

56T~



Number

Humber Number of NeC Percent
Age of Sex Range Groups subjects wver-  allow-  below below al-
subjecis in group age ances allowances lowznces
13-15 12 3 95-5693 <200 . 1 <487 1300 L& 33
300-999 <
N 1000-~2099 3
2600-2799 1
3000-3299 2
4000~4,459 1
5300-5693 2
16-20 7 M 239-13710 200-300 l 3964 14,60 2 28
1000-1999 3
2000-2599 1
7248 1
13710 1
16-20 12 F 173-4529 <200 1 2157 1000 3 25
300-999. 2
1000-1999 A
25004599 5
21-60 75 4 17314730 <200 2 2531 1000 22 29
200=999 20
1000=1939 17
2000-2999 20
3000-4999 8
5000-8999 6
13000-14999 2
61 and . o
over iz M 308-9229 300499 1 5491 1000 1 g
1600-1699 1
2000-2999 3
- 3000-3999 L2
5000-5999 1l
7000-8999 -3
C9000-9999. L

'96T"



Number
Age ~of
subjects

Lex

Range 'Gréﬁpéi

Number of
subjects
in group

ChAver- |

age

NgC

allow-
ances

Number
belew al-~
lowances

Percent
below al-
lowances

21-60 56

61 and
over 10

lactating .
Wwomen 27

Phosphorus {ng.,
13 13

MAE

NAF

. 829-9229

200999
1000-1999
2000-2959
3000-8999

14000-14999

205-14729

800-599
1400-1499
2000-2199
2200-2399
L000-4999
9000-9999

173413711 < 200

200-599
10G0-1999
2060-2999
3000~3999
5060-5999

13711

300-499

5C0-699

700859
1700-1899

200-499
- 500-6%9
700-899
-1100-1299
2500-2699

39617175

283-2698

L
14
15
12
1

RN ERRwN

0 0T AW R O T A

2690

2886

2686

T4l

740

1000

., 1000

2000

1000

1000

14

: 3

18

27

20

L8

91

86

~LET~



Age

Number
of
subjects

Sex

Range

Grougs

Number of
subjects

Aver-
238

NrC-
allow-
ances

Number
below al-
lowances

Percent
below al-
lowances

7-9

10-12

13-15

13-15

16-20

16-20

21-60

18

21

iz

12

75

MAF

AT

b

M

¥

281-2199

281-2282

448-1366

258-1740

574~2698

4£83-2118

281-3550

200,99

500-699

700~-999 .
1000-1999

200-499

500-699 .
700-999 -
1000-1999

2000-2999

400-599

600-799
800-999

1200-1399
500-699
900-1099.

1100-1299

1300-1499 .

1700-1899

500~-599
1.000-1999
2698

400-599

600-799

800-999.
1000-1399

- 2100-2199.

200-999
1C00-1999
2000-259%9

3000-3999

in group
P

HEE RN oS DWRWW M EOW ROV e

W
Ao OO

938

94

755

1167

1235

1035

1237

1200

1200

1320

1200

1320

1200

1320

15

17

_51‘ ‘

85

g

85

s

71

75

68

-g6T~



Number - Number of NG Nuaber Percent
Age of Sex dange Groups subjects aver- allow- below al- below al-
: subjects : I in group a5e anges lowances lowances
61 and 12 ol 488-2254 LC0-999 2 1419 1320 7 58
over 1000-1999 8
. _ - 2000-2999 2 . , .
21-60 " 56 F 281-3550 200-999 23 125, 1320 37 66
1000-1999 24,
2000-2999 8
3000-3999 1 oo
61 and '
over 10 F 506-2282 500-499 5 1284 13:0 7 70
1000-1999 2
2000-2999 3
ilactating ' '
WOmEen 27 F 281-10941 200-999 13 1206 1800 22 g1
1000-1999 10
2000-2999 3
10941 L
Iron (mg.) o
1-3 12 EBAF 2-5 <5 ii 3 7 i2 100
- 5-10 L ‘ :
L6 21 BT 2~6 {5 13 4 8 21 100
5-10 g
7-9 18 sfF- 2-12 . <5 8 6 10 16 &8
5-10 9
11-15 1
10-12 21 AF 2-7 < 5 8 5 12 21 100
5-10 13
13-15 7 g 2-21 <5 b 6 15 -6 85
| 5-21 3 | . o
13.15 12 F 2-9 <5 3 6 A5 AR - 100

=661~



Nomber . T E\Iw*ioer of . Nal. " humber Fercent
Age of Sex Range Groups subjécts hver-  allow- below al- below al-
e sublects e in &f"oup 2ge ances lowances lowznges
16-20 7 s 3-7 <5 5 iy 15 7 100
. IR . '5-;‘9- : 2 - . e - .
16-20 12 F 2-8 <5 5 5 15 12 100
B 5_8 . ?v
21-60 75 M -3-13 <5 21 6. 12 73 87
59 &7
10-15 7
61 and -
over 12 W L-13 < 5 2 7 12 11 &8
. . - 5.9 7 . .
: _ 10-15 3
2160 56 F 3-12 <5 . 16 6 12 55 4 é
. 5-9. . 34 7
. 10-15 6
61_.and ' ' '
over 10 F 3-13 <.5 2 7 12 g 20
-9 7
. 10-15. 1 |
Lactating ' ‘ ’ '
" women 27 F 2-13 K5 g 6 15 27 100
. 5-9 15
: 10-15 . 3
Yitamin 4 (i.U.) N - - . e -
1-3 12 AR 75-1941 <499 . 5 660 2000 12 .00
- -500-999 b4
S .. 1000-1999 3 e . g
4t 21 CHLF U 160-3646 < 499 S10 7 795 - 2500 L2095
. _ : 500-999 7 o pe e e
10001999 3.
5000-5999 1



Age

Number

of

subjects

Sex

Range

Groups

Number of
subjects
in group

Aver-
_BEe

WHC sumber
allow- below al-
ances lowances

Fercent
below al-~
lowances

7-9
10-12

13-15

13~15
1620

16-20

21-60

18

21

12

12

75

i‘i,—F
MAF

i

|

&

157-2728

357-2120

430-691

516~3836
357-2638

5674052

157-5925

< K99
500-999

1000-1999

2000-2999

<439
500-999
1000-1999
2000-2999

< LG9
500-999

500-999
1000-1999
2000~2999
3000-3999

<499

500-99%
1000-1999

2000-2999

500-999
1000-2999
3000-4,999

| < 499

500-999
1000-1999
2000-2999
3000-3999

- KO00-4999 -

5000-5999

1
12

. AT ' e
SRR HOREPO PN HMON FREWS WE WREW oW

978

972

518

1303

1006

1hh2

1318

3500 18 100
4,500 21 100

5000 7 100

5000 12 100

6000 7 100

5000 12 100

5000 73 ¢4

-102-



Number
Age of
subiects

Sex

Hange

< Groups .

Mumber of
subjects Aver-
in group age

Wil

~allow-
ances

Number
below al-
lowances

Percent.
below al-
lowances

61 and 12
over

21-60 56

61 and
over 10

Lactating
vomen 27

Thiamine (mcg.)
1-3 12

4-6 21

7.9 18 ..

bl

4741052

320-4050

43-1395

1572464

224-1211
276-1306

CR99° -
© 5002999
" 1000-1999
20002999
1052

< H99
_p00-999
1000-1999
20002999

- LO00-4599

< 499

500-999

. 1000-1599

< 499
500999
1000-1999
2000~2999

| 200-499
| 500799
800-~1399

~ 200-499
" 500799
800-1099

© 1300-1399

< 200
B9

- 500~
8001499

L LAEQ0-1399

1400

1351

1296

o .
HOG OO il O

732

. 586

595

809

FAROE - o vt o O PPSN =2

G2

5000

5000

- 5000

8000

600

"800

1600

12

56

10

=t

.

100

100

100

34

43

I
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Number L Number of NaC Number Percent
ige of Sex Range o Groups subjects Aver-  allow- below al- below al-
. subjects - s - in group age ances lowances lowances
10-12 21 W F 135-1826 <200 1 952 1200 17 80
200~499 2
- 500-799 P
800-1.099 7
11.0-13%99 2
1400-1695 2
1700-2099 2

13-15 7 M 251-1420 200~499 2 806 1500 7 100
800-1099 L
1400-1699 1

13-15 12 F 401-2071 200-459 1 1297 1300 5 41
800-1099 3
1100-1359 2
1400-1699 5

2000-2299 1 _ |

16-20 7 M 695~1456 500-799 2 972 1700 7 100
800-1099 3
- 1100-1399 1
14,00-1699 1

16-20 12 F 135-1855 < 200 1 889 1200 g 75
200-499 3
500-799 L
8C0~1099 i
14001699 2
1700-1999 1

2160 75 ¥ 3135-2423 <200 .. 2 13310 1500 L5 60
+ 500-799 12
800-1099 18
11601399 10
1500-1699 14
1700-2099 Le12
2100-2399 6
- RLR3 X

=-£0T=



Number v humber of NRG Number Percent
dge of Sex sange “Groups. -~ subjects Aver~-  allow- below al- below al-
subjects in group age ances lowances lowsnces
61 and 12 M 869-2105 800-109G b 429 1200 6 50
over 1100-1399 3
1400-1699 1
1700-2099 3
2100-2399 1
21-60 56 ¥ L15-2423 <400 1 1505 1200 24 L2
,00-699 . 6
700-999 . - 16
10001259 6
1300-1599 S
1600-1899 7
1900-21.99 6
22Q0-2499 2
61 and , : : L . . .
over 10 F 109-2663 < 200 3 1151 1000 5 50
800-1099 2
1400-1699 - 3
20002299 4
2600-2999.© 1
Lactating : s - : - :
women 27 F 135-2171 <200 L 1089 1500 21 1
200-599 - - 4
500-799 - D
800-1099. 10
1100-1399 I
14001699 - 3
1700-1999 - <L
2000-2299. 2
Riboflavin (meg.) y S . . oz
1-3 12 NAF 239-953 500 . . 9 iy 90 1l
220799 2
. _ , 800-10%9 1 _ _
L6 21~  M{F- 187-871 . <500 - - 10 ~50L - 1200 c2l . 00
- ‘ | o 500-799 L1000 - S
800-1099 L

- ~H0z=



Age

Number
of

oex

Hange

Groups

Number of
subjects
in group

AvVer-
aeEe

NaC
allow-
ances

fercent
below al- below al-
lowances lowailces

Number

7-9

10-12

13-15
13-15

16-20
1620
21-60

41 and
over

21-60

subjects
18

AR

12
12
75

12

56

T EfF

HAF

T

M

M

i

105500
117-1246

R2328-730

398-1302

163888

158-1247

359-1607

L95-1251

3313607

< 500
500~799
80u-1G99

<500
500-799
800-1099

110C-2399

<500
500-799

<500
200-799
800-1099

1100-1399

< 500
500-799
800~1099

< 500
500-759
800~-1099

1100-13%99

(500
200-799
800-1099

1100-1399

1400-16%%

500-799
800-1099
1100-1399

<200
500-799
800-1099

1100-1399

- 1400~1659

RV VR
OO O HOUTE HWW WAUIN W 0 D W <0 o

= b g
PRRE X} S EAFSINTN

575

611

462

801

599

604

825

8L7

03

1500

1800

2000

2000

2500

1800

1800

1800

- 1500

18_ . 100

21 100

7 100
12 .- 100

7 100

12 100

75 100

il 160

22 94

—-S02-



Number Nu.mber: of NgC Number Percent
Aze of Sex Range Groups subjects aver-  ailow- below &l- Dbelow al-
subjects in group age ances _ _Jlowances lowunces
61 and 10 Fr 462-1482 . < 500 1 797 1500 - 0 100
over 200-799 6
- 800-10G9 i
+100-1399 1
1400-1699 1
Lactating
women 7 F 250-1562 < 500 7 707 3000 27 G
oL0-799 13
800-1099 3
1100-1399 2
, 1400-1659 2 =
Niacin (mg.) -
1-3 2 MAF L-11 <10 10 6 6 7 58
. _ R <
4b 2L ¥AF 310 <10 21 7 8 u 52
7-9 18 M{F 3-17 <10 10 10 10 10 55
10-12 21 NAF 0-21 <10 15 8 10 15 71
10-19 6
13-15 7 i 311 <10 6 - 7 15 7 160
10-19 1 '
13-15 " 12 F 1-19 <10 L 11 13 9 75
16-19 . . 8
1.6-20 7 i 0-12 <10 - 6 - 7 bl 7 - 100
_ 10-19 - 1
16-20 12 F 4-15 <10 9 - g 12 10 83
10-29 3
21-40 75 i 1-51 . <10 33 12 15 5h 72
. S ‘ o 10-19 . 38,
20-29 2
’t{-O"'}-}g - 2 . . - . -.. RN
61 and 12 n 7-19 <10 6 12 12 7 8-
over 10-19 6

-902~



Number Nuwber of Nag Mumber Percent

Age of Sex fange Groups subjects Aver-  allow- below al- below al-
subijects in group age ances lowances Lowuaces
21-60 56 F 0-22 <10 27 i1 12 30 53
10-19 26
20-29 3
61 amd 10 ¥ 0-22 <10 6 1l 10 6 &0
over 10-19 3
20~-29 1
Lactating ) .
women 27 r 1-31 <10 18 10 i5 2y 88
10-19 7
| 30-39 2
ascorblc acid (mga '
1-3 iR HAF 1-16 <10 10 5 35 12 100
' 10~23 2
4=6 21 MAF 0-26 <10 16 7 50 21 100
. - 10-29 5 _ .
7-9 18 MAF 0-62 <10 8 18 60 17 93
10-29 7
= I
60-69 1
10-12 21 MAF - 0-61 <10 16 15 75 2L 100
= B
9
o 6069 1
13-15 7 M 3-11 <10 6 6 90 7 100
10-29 1
13~15 12 r Q27 <10 - 8 Q &0 12 100
2029 4
16-20 Vi M 3~16 £ 10 2 7 300 7 . 100
. . e e . 10-29 2 o
16-20 12 P " 3.63 <10 9 i5- 80 - 12 100
3039 1
60-69 i

=L 02



‘ Number _ Nunber of NG Nuwber Percent
Age of Sex Range " Groups subjects &ver- allow- below al- below al-
subjects ‘ .- in group aze ances lowances Lowi:ices
21-60 75 M O-58 < i0 52 10 - 70 75 100
10-29 15
30-39 2
LO-4G L
50-59 2
Sliamd B 13 ¢ 10 7 2 s 12 200
10-29 &
30-39 B
21-60 56 F 0-58 < 10 37 11 70 56 100
10-29 12
30-39 L
LO-49 &
50-59 2 I
61 Of;fi 10 F Omls3 < 10 5 20 70 10 100 ¢
10-29 Ny
30-39 3
L 40~49 L
Lactating : ' S
" e - & F Q- < 10 16 12 150 2 100
Wouuen 7 fhe 10_29 7 J 7
30-39 2
LO-L9 2
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2. Protein

All seven male swbjects 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 grouprwere 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

‘Ih“all age groups, 1003 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 997 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 te 3 years
age group, and lactating women with 52%, 50%, and 48% of the subjects
below N¥RC 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 333 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,
A1l 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 757, 71% and.
70%, respectively,- : : :

For the total group of 290 Trukese, 212 subjebts or 73% were
below allowances and ‘78 subjects or 27% were above allowances,

6, Tron
100%Z or all of the subjects of the fellowing groups wefe below

NRC allowances: 1 ta 3 years. old; k4 to 6 years; 10 to 12 years; 13 to
15 years; males, 16 to 20 years; females, 16 to 20.yearss and lactating
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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 4

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% wers above NRC allowances.

8, Thiamine

100% of the subjects 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.

Por the total group of 290 Trukese, 170 subJects or 587 were
below allowances and 120 subjects or 4,2% 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 €0 years w1th 92% and 94%
of the subjects below NRC allowances, respectlvely.

For the total group of 290 Trukese, 288 subaects or 997 were
below NRC allowances and 2 subjects or 1% were above NRC allowances.

10. Néacin i 3

100% of the wales of the 13 to 15 -years age 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 887 f the uubgects benng below NRC a]lowanpego

For the total group of 290 Trukese, 197 subjects or 68% were
below NRC allowances and 93 subjects or 32% were above allowances.
11, Ascorblc Acid

100% of the subjects of each. group were below NRC allowances -
except for the 7 to § 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 vears of age

Intaﬁe 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. . -
foods 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. : o I -

- Flscher (25) reported the followang in her study.' "Mothers of.
33 chlldren under six years of age were consulted as to the types of’ :
food-eaten by their children. Oaly children under the age of eight months
were reporbted as limited in their diets. . In addition to the breast, these
Jounger 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 adulb
_diet, pounded breadfruit, rcasted: fish, etc., in addition to the milk:
obtained from the mother., Only two bables as old as two.years were found
who had not been weaned and were-nct being fed entirely. on adult: foods.

In regard to the unweaned baby, mothers were asked when they. expected
. to wean them. These. estimates ran- from one to three years."

4 few records are given as exampies of quantities anﬁ_kinds'
of food given to breast 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.
Caleulated daily caloric and nutrient values were as follows: calories,
390; protein, 8 gms.; fat, O.43 gms.; carbohydrate, 88 gms.; calcium, 50
mgs.; phosphorus, 99mgs.; iron, 0.20 mgs.; vitamin A, none; thiamine, 39
megs.; riboflavin, 21 megs.; 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 coconub fluid, and 50 gms, of boiled white rice. Calculated
daily caloric and nutrient values were as follows: calories, 736; protein,
T gms.; fat, 3 gms.; carbohydrate, 72 gms.; calclium, 82 mgs,; phosphorus,
74 mgs.; iron, 0,8 mgs,.; vitamin A, none; thiamine, 37 mcgs,; riboflavin,
34 megs.; niacin, 0.9 mgs.; and ascorbic acid, 3 mgs,

Cne female child of one year had the following foeds in her
diet: bolled white rice and white bread. The daily intake was estimated
at 58 gms. of boiled white rice and 96 gms, of white bread. OCalculated
daily caloric and nutrient wvelues 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,y thiamine, 535 megs.; ribo-
flavin, 306 megs.; niacin, 4 mgs.; and ascorbic acid, none,
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One female child of twoiyears:hdd the-following fodds in her
diet; boiled white rice, boiled mackerel, baked breéddfiuit and drinking
fluid of immature coconubs, 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 weye as follows: calories, 553; protein, 34 gms.; fat,
10 gms.; carbohydrate, 90 gms.;’ calclum,-7h mgs.; phosphorus; 451 mgs.;
iron, 3 mgs.; vitamin A, 197 I, 'U.; thiamine, 105 mcgs.; r1bof1av1n, 65
mcgsu, niacin, 2 mgs.; and aseorblc ac1d, b mgse

One male child of two years. had the follow1ng foods in: hls dzet-
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
gmgs of soda crackers., Calculated dally caloric. and nutrient: values were
as follows: calories, 566; protein, 4 gms.; fat, 1 ogmes carbohydrate, -
187 gms.; calclum, 146 mgs.; phosphorus; 158 mgs.;- 1ron, 5 mgs,. s -vitimin -
A, 186 I, U,; thiamine, 376 mcgs.; rlboflaVLn, 200 mcgs .3 n1a01n, 3 mgso,*
and ascorblc acid, 3 mgs, o

-One male child of three years had the follow1ng foods in - his®.
diet: roasted breadfruit, bananas, and drinking fluid of immabure” COCenuts.
The daily intake was estlmated at-~ 240 gms, of coconut fluid, 300 gms,:of "
roasted breadfruit, and 100 gms. of bananas, Caleulated dally ¢aloric '
and nutrient values were as follows: - calories, 5563 protein, 5 gmsgy-+
fat, 1 gm.; carbohydrate, 131 gms.; calcium, 126 mgs.; phosphorus, 166 mgs.;
1ron, 2 mgs. 3 vitamin A, 1046 I. U,; thiamine, 281 mocgs.; rlboflaVAn, 205
megs.; hiacin, 3 mgs,.; dnd agcorbic aCldg 30 mgS . o

Children and adult male subjescis

: Table 17 summarizes the daily quantities of various nutrients: -
per person and comparison with National Research Council Allowances of -
children and adult male subgects of Udot, Truk Dlstrzct Carolmne Islands.

There were 173 uubjects as fellow5f 12 males and females Pl
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 ages of 13 throughf
15 years of age; 7 males between the ages of 16 through 20 yésrs of agey
75 males between the ages of 21 to 60 years of age; and 12 males, 61 yearsj
of age and over, ’

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for calories, protein, fat, calcium,
phosphorus, 1ron, vitamin A, thiamine, rlboflav1n, niacin, and ascorblc
acid are given in Table 17.



Table 17.
Dietary Study -~ Udot, Truk lListrict, Caroline Islands.

CSummary. of- Daily (uantities of Various sutrients
per Person and Comparison with National Research Council allowances

by Mary Mural

Calo-

Pro-

“Caiw " Phos—

Vite-

. . ries  tein Fat clum -phorus  Iron min 4
Children \Male and Female) Si.  gE.  dg.r - Bg. - EZ. ~laU.
1 to 3 years (12 % : ' R
Average intake i 1303 38 8 1892 743 3 660
HiC Allowances 1200 50 33 1000 . 1LJul 7 2000
# of allowances 109 G5 2L, 0 189 7L 43 33
» of subjects below 4 .
© allowances L2 58 © 100 50 g1 100 100
L to 6 years {21} - L L e
Average intake ' 1451 L9 13 1810 T4L0 L 79l
NEC allowances 1600 50 44 1000 1000 8 2500
% of allowances 91 o8 29 141 7L 50 32
% of subjects below A .
allowances 57" 67 100 L3 86 100 95
7 to 9.years (18) j : :
Average intake 1913 60 21 2256 938 6 978
NRC allowances 2000 60 56 1000 1200 10 3500
% of allowances 96 100 37 226 78 - 60 28
4 of subjects below
allowances 61 6L 89 33" 85 88 100
10 to 12 years (21) : . . - E
Average .ntake 19,8 61 17 1463 914, 5 972
- N&C allowances 2500 70 0 69 - 1200- 1200 12 4500 ¢
- 4 of allowances 77 87. 25 1A C76 2y - 22
~ of subjects below S , . L
- allowances 76 67 100 52 - 80 100 100

Thia- Riboc  Nia-
ming = fiavin  cin
0. mCZe - I
295 by 6
600 500 6

99 49 100
3k 92 58
809 501 7
800 1200 8
101 42 a7

43 100 52

924 575 10

1000 1500 10

92 38 100’
66 100 55

“g952 611

1200 1800 10
79 34 80
80 100 - 71

Ascor—

____Dbic Acid

g

5
25
1,

100

50
14

100

18
60

30
93
15
5 -
20

100

~¢1g~
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T Cal-

Phoé—

Vita-

Thia-

Riba—

Nia—

Ascor-

Calo-
. ries tein Tabt eium phorus  Iron min & mine flavin cin bic Adcid
Males . B sgm, Mg, omg. o - -I@Uf--.ggg.. gug. i mg.
137 to- 15.years (7) - - ‘ - R . e - _ : :
Average intake . 1793 - 56 12 1748 755 6 518 806 462 7 6
Nil allowances 3200 85 89 1400 1320 15 5000 1500 <2000 15 S0
% of allowances 56 166 13 124 - 57 LO 10 - 54 23 L7 R4
% of subjects below
allowances -86 - 86 100 - .56 85 85 1006 1000 T 10 100 100
16 to 20 years (7) - . . C S s e = -
Average -intake - 1833 63 13 3964 1235 L 1006 972 599 7 7
HRC allowances 3800 100 105 1400 1320 15 6000 1700 2500 17 100
% of alldwences 48 63 12 T283 9 27 17 56 2 4 g
% of ‘subjects bilow _ _ - : )
alloiances - 100 300 ‘ico 28 71 100 100 100 100 100 190

21 to 60 years (75, - . R L - ; i :

- Average: intake w 2471 76 17 2431 1237 6 1318 1310 825 12 10
NRC allowances 3000 70 83 1000 1320 12 5000 1500 1800 215 .70
» of allowances 82 108 20 243 94 50 0 26 g7 L6 80 A
% of subjects below . B . , . ‘ . .

" allowances .70 45 100 . 29 . 68 97 . 97 . 60 . 100 72 100

61 to 70 years (12) o : S e S X -

Average intake - 2515 67 i, L9 1419 7 1351 1429 847 12 12

N2C allowances 2400 - 70 w67 1000 - 3320 01205000 0 1200 1800 12 s

% of allowances Co106 0 96 21 B9 22107 o588 - .27 119 0 47 100 16

% of subjects below . e _ oo S - TS
allowances R B0 - - 58 100 8 88 - 88 100 50 100 58 0 7100

* Figure in ( ) indicéie‘number,offsubjéct57sﬁudiéd?ﬁl_

“fre-
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I. CHILDREN

1l 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, v1tam1n
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 sgllowances for thlamlne, and 42% were below allowances for -
calories, 58% of the subjects were below allowances for protein and
niacin, and 50% were below allowances for calories.

L to 6 years of age There were 21 males and female oubgectsn 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. A43% of the sub*ects were
below allowances for calcium and thiamine,

7 t0 9 yvears of age There were 18 male and female subjects, A1l
of the subjects or 100% were below allowances for vitamin A and riboflavin.
93% of the subjects were below allowances for ascorble acid. 897 of the
“subjects were below allowances for fat; 88% were below allowances for iron.
and 85% were below allowances for Dhcsphorus. 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 vears of age There were 21 male and female subjects, All
of the subjects or 100% were below allowsnces for fat, iron, vitamin 4,
riboflavin, and ascorbic acid, 80% of the subjects were below allcwances
for phosphorus and riboflavin. 76% of the subjects were below allowances
for calorlms and 71% were below allowances for niacin, 67% of the subjects
were below allowances for prctein and 52% of the subjects were belcw
allowances for calcium,

ITI. MALES

13 to 15 years of age  There were 7 subjects., 100% or all of the
subjects were below allowances for fat, vitemin A, thiamine, riboflavin,
niacin, and ascorbic acid, 86% of the subjects werc below allowances
for calories and proteln, 85% were below allowances for phoophorus and
iron., 506% were below allowances for calciuma

16 to 20 years of age There were 7 subjects. 100% or all of the
subjects were below allowances for calories, protein, fat, iron, vitamin
A, thiamine, rlboflav1n, niacin and ascorbic acid., 71% of the subjects
were below allowances for phosphorus and 28% of the subjects were abhove
allowances.

21 to 60 years of age There were 75 subjects. 100% or all of thé
subjects wer'e below allowances for fat, r1bof1av1n, and ascorbic acid.
97% of the subjects wsre 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, A5% 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 A, riboflavin, and
sseorblc acid.. 88% of the subgects were: below allowances for 1ron, 58/
of the. subjécts were below NRC allowances for pr0ue1n, phosphorus, and
niacin, 507 of the subJects were below allowances.for calories and.
thlamlne._ 8% of the suhjects were below allowances for calcium,

Female subiects

Table 18 summarlzes the dally quantltles of varloUS nutrients per L
’person and compsrlson with National Research Counoll Allowances for. female
subJects of Udot, Truk Dlstrlct Carollne IelandseA "o o

_ There were 117 female subjects as follows. 12 females between 13
and 15 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 femsles, &1
years and overj and 27 lactating women. -

The. average intakes, NRC allowances, percent of sllowances, percent
of . subaects below allowances for calorles, protein, fat, oalclum, phosphorus,
vitamin A, thlamlne riboflavin, niacin, and ascorbic a01d are given in
Table, 18 :

IIT,. FEMALES

13 to 15 years of age There were 12 subjects, 100% or.all of the
subgects were below allowances for fat, iron, vitamin 4, rlboflaV1n, and
ascorbic. acid. 75% of the subjects were below allowances for niacin, 67%
of the subJects were below allowances for calorleso 587 of the subJects
were below allowances for phosphorus and 50% were below allowsnces 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 acide 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 allowanges 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 bslow NRC allowances for fat, vitamin A, and ascorbic
acid. 94% were below allowances for iron and riboflavin,. 66% were below
allowances for ohosphorus, and 53% were below allowances for niacine
L6% were below allowances for niacin., 467 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 wers ten subjects. 100% or all of the
subjects were below allowances for fat, vitamin A, riboflavin and ascorbic
acids 90% of the subjects were below allowances for iron, 70% of the
subjects were below allowances for phosphorus and 60m were below allowances.




Summary of uJaily (uantities of Various Hutrients
per Person and Comp&r*son with National Research Council Allowances
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Table

18.

Dietary Study - Udot, Pruk Qistr*ét' @aro'ine'islands,'

' by Mary Mural

Riboni

lilas

allowances

#* Figure in ( } indicate number of subjects studied.

Calo- Fro- Cal- Fhos- Vita~- Thda- Ascor-
ries tein  Fat cium  phorus JIron min & mine fiavin cin bic dcid
El. - mg. it e Lelds mCE NCEa ng. g
13 to 15 years (12)% ; ; Z - I
- Avera;e intake 241 78 20 2487 1167 6 1303 1297 &0l 13 9
NRC allowances 2600 - 80 72 1300 1200 15 5000 31300 2000 13 80
# of allowances , 82 . 97 28 151 97 - 40 26 99 40 &5 —
4 of subjects below L ' N '
allowances &7° 50 . 100 33 58 100 100 L 100 75 100
16 to 20 vears (12) ' , o - ‘ .-
Average intake 2125 .76 137 2157 1035 . 5 ~14a2 889 604, g 15
NEC allowsnces 24,00 75 67 1000 1200 15 5000 1200 1800 1le 80
% of allowances 88 101 19 216 86 33 R9 Tis 33 . 67 19
% of subjects below _ v , , . : : ‘
allowances . . 58 67 100 25 75 100 100 75 100 .83 100
21 to 60 years (56) . R o ‘ ' o L
Average intake 2531 76 16 2690 128k 6 1296 1505 803 11- 11,
BRC allowances 24,00 60 67 1000 1320 127 500 120G 1500 12 70
» o allowances 105 126 2, . 269 95 50 20 125 -5 92 16
% of subjects below ' ' Lo , . _ -
allowances L6 © 36 100 25 6b 9, - 100 L2 .94 - - 53 100
61 to 70 years (10) 266 oo o ‘ o .
average intake 24,66, L 66 19 2886 1284 . 7 732 1151 797 1L 2
NRC allowances 2000 60 56 1000 1320 12 © 5000 1000 1500 10 . 70
% of allowances 123 110 3o 289 .97 . B8 15 115 2E3 110 - 28
%4 of subjects below : o o CTe : S
allcwances 50 - RO 100 20 70 90 . T ICO 50 100 60 » 100
Iacteting women (27) . . o ' ' ' : :
iverage intake . 2200 N 16 2686 1206 6 986 1089 707 10 i2
NRC allowances 3000 100 g3 2000 1800 15 - 80C0 13500 3000 15 150
% of. allowances’ 73 - Th 19 134 67 40 o 12 73 2, - 67 -8
% of subjects below 89 "85 100 48 81 100 100 77 100 g8 100
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for niacin, 50% of the subjects were below allowances for calories,
‘protein and thiamine. 20% were below allowances for calecium.

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, 8&9% 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,

T7% of the subjects were below allowances for thiamine and 48% were
below allowances for calecium, 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 NHC 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,

Tablc 19.

Classification of Avefages of Nutrient Intake of 290 Trukess of
Udot, Caroline Islands in Relation to NRC Recommended Dictary Allowances.

Classification of Average Intake as
Percentage of NRC .ecommended Dietary Allowances
by sary Murali

90-1.00 70-89 Under

Percent Percent 70 Perecnt
Calories 123 56 111
Protein 150 56 8l
Fat, 6 7 277
Calcium 198 21 71
Phosphorus 105 59 126
Iron 13 31 246
Vitamin A 3 11 276
Thiamine 133 50 107
fiboflavin 7 36 _ET
Niacin 100 60 130

Ascorbic Acid 2 9 279

g =
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For fat, phosphorus, irom, vitamin A, riboflavin, niacin, and
ascorbic acid the greatest number of average intakes were in the group
which was under 70% of NRC Recommended Dietary Allowances.

| DISCUsszldN'

Little is known about the physiologlcal requirements of the
Trukese for varlous 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 mesgured by the asuthor.

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 ‘Americans of the same age group to obtein the difference between
Trukese and Americans.

Teble 21 shows the difference between average body woights of
Irukese and American subjects of the same age group.

Trukese subjects had smaller body sizes when compared with
American subjects of the same age group, with the exception of femeles 21
yoars and over, where the average weight for Trukese femalss was two
pounds heavier than the average weight for American females.

CALORIES

: Caloric requlrements, using the FAO formulae for calculatlng ......

these requirements, would be similar to the calculated wvalues for Marshallese
as the body sizes of the Trukese are very much like the Marshallese and

the mean temperature of Truk is the same ms that of the Marshall Islands.

For details see section under Discussion in the Nutrition Study of the
Marshall Islands.



. Table 20..

Weights aﬁd'Heighﬁs:of $rugé§§i$§B§5bt$L;"

P -

Mamber of Weight {pounds ) Heizht (inches)

Age ‘Bex
(yrs.) subjects Range  Average Range Avorage
1-3 M 17 2030 25 . 22=30 27
o 15° - 20-30 R5 ot 22430 27
b6 M 7 © 30-35 T32 0T B6-40 28
F - 2033 28 36-40 38
7-9 N 13 TU42-60 500 L L0=55. 0 45
Fo 4 - LO-60 R S L T
10-12 M 12 64~90 78 48~50 20
LR F 9 0 65-88 .76 . 50-58 52
13-15 N 7 t70-120 ¢ 98 ¢ 1. . 55463 60
- ¥ 12 - 75-125:- -+ 100~ - .- . .50-60 58.
16-20 M 7 95-165 133 2 EE L8 63
- F 12 - 80-140 121 55-65 61
21-60 M 75 . 110-200 . 138 . 59- 693 bk
F 56 90-170 S125 7 55-687 1 6L
61-70 M 12 98-160 123 59-69 63"
Fi- A0 90-150 . 1=l . ?6 -0l 56
“Table . 2L,
. Comparlson of Avarage Welghts of Lrukese w1th Weights, of
Anericans Given for Bach Age Group in the Table of
Recommended Daily Allowances, National Research Council.
. Welghts of Americans Weights of Trukcse Uifféerence '
Age group - weight in Pounds . Meight in Pounds in Pounds
abe b 30 =2
709 R \ 49, -9 ..
10 to 12 78 77 el
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) 141 133 -8
21 and over
(females) 123 125 #2
21 and over (males, 154 138 ~16
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FOOD ITEMS COMMONLY CONSUMED BY TRUKESE SYUDIED IN THIS DIETARY SURVEY

8

4,

BREADS

-~ CEREAL AND CEREAL DISHES

CRACEHRS

TRUEESE
Pinauws

‘Rais

PISH, CRUSTACEA, AND SIHTLAR FOODS

TRUKESE
Ar
quo
Bula

Eni
Fide

ITkechon

Kinfou

Kuo

Meilgyogyo

Meich

Musum

Nippach

Onon

Potu

Puna

ENGLISH

Parrot fish

Trasse

Surgeon fish (Tang)

Sea Bass
Snapper

Wrasse

Sea Bass

Trigger Fish

"Damsel Fish,

Sergeant Major,
Squirrel Iish
or Soldier Fish

Oetopus

Bivalves found in
MANEYOVe SWANPS

Mackerel

Surgeon Fish (Tang)

ENGLISH
Bread, white

‘Rice, boiled,
white

Crackers, sods

SCIENTIFIC..
Searus

Family Labridas
Naso Lituratus

Cephalopholis
Argus (Bloch)

Feamily Lubjanidae
(genus Lutjanyg)

Family Labridae

Epinephelus macro-
spilos (?)

Sigenus (punctatus?)

Family Balistidee or
Monacanthidae

Siganus Rostratus

Contains several
species belonging at
least to the familiar
Pomecentridas and
Holoecentridas

Octopus (Octopus)
sp. {(probably O. 0.
cyansa

Lucina edentula (Linng)

Family Acanthuridae



5.

6a

7a

8.

9,
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TRUEESE  ENGLISE -

Senif o .f},Sardines, small A clupeid fish,
probably of the
genus Harergula

«Sewit ‘"Scorpion Fish Family Scorpaenidae

gim Clan Eippopus hippppus

To Clam Tridacne sp. (pfébably
T. croces) '

Tsufu Parrot Fish Femily Scaridas

FRP;TS _ TRUKESE ENGLISH
Utsu Bananes, raw and cocked
Naimis Limes
Painsper VPineapple
Sasaf " Soursop
Mangko Mangoes
Senniea Watermslon
Kurukur ‘Orange
Kippwau Papaya
MEATS, FRESH
Pik Pig
Chukg Chicken

MEAT, SAUSAGE AND SIMILAR FRODUCTS

MILE

NUTS - - - Hm
Taka
Apun

" SCIENTIFIC

Chicken soup

Frankfurters
Evaporated milk for infants

Coconut fiuid {rom the
immeture nut

‘Meat from mature coconut

Meat often called spoon
meat from immature coconuts
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9. NUTS (COXT?D) TRUKESE . . - BNGLISH
| - Oﬁ or chéfaf . Embryo of‘tﬁei
sprouting coconub
10, OUGAR
Wo . Sugar cane
Suke Sugar, white, refined
11. VEGETABLES
| Kon Breadfruit, steamed and

pounded into a loaf

Ainbet mei . Breadfruit, boiled

Aponau Breadfruit, baked
Hetun Breadfruit, steamed, pounded

end coconut milk -added .

Rer or opoun Breadfruit, roasted, éhafred,
skin scraped off.and beked in
coconut milk

Emesifich . "+ Breadfruit, steamed, pounded
-and coconut oil added

Kemuti ©. - Potato, sweeb

Pwoteliton Potato, white
12. MISCELLANEQUS

Kofi - . . . Coffes

Ti- : Teg

liso soup

BREADFRUIT AND TARC SEASON

Bulk of the breadfruib crop is obtained during the mein harvest
season from July to September. During this season, the surplus is stored
as formented breadfruit, "apot',

Meikoch, a variety of breadfruit, is harvested in October.
Meikoch, sawan, and Meiyon are in season from the middle of Decembsr un-
til the middle of Jenwary and in good years until middle of February,
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Root orops such ag puna (Cyrtosperme chamissonis), fare or =~
oni (Colocasia ssculenta) and dryland taro or ke (Coloca31a macrorrhiza)
and tepicca are cultlvatsd all year round, - -

REC OMMENDATIONS .
See section under Recommsndations Besed on Distary Studies in
the Nutrition Study of the Marshall Islands.

SUMMARY

Seven~day dietary records of 280 Trukese of Udot, Truk Disbtrict,
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 ascorbie acid, These figures
were then compared with: National Research Council allowences,

Taking the tobal group of 290 subjects, the following results
were obtained when daily intekes were compared with NRC allowances:

1. . Caloriss; 186 subjects or 64% were below NRC allowances
and 104 subgeots or 36%‘were above NRC allowances.

2 Protaln- 162 subjects or 567'were below allowances and 128
or 44% were above NRC allowances,

"8 Fatr 188 subjeets or 99% were below NRC allowances and two
subjects or 1% were above dllowances.

4. Caleium: 97 subjects or 33% were below allowances and 193
subjeocts or 67% were above NRC allowances.

5. TPhosphorus: 212 subjects or 737 were below NRC allowances
and 78 subjects or 27% were above NRC allowances.

6. Iron: 282 subjeets or 97% were below NRC allcwances and
eight subjects or 3% were above NRC allowances.

7. Vitemin A: 287 subjects or 99% were below NRC allowances
end three subjects or 1% were above NRC allowances,

8. Thiamine: 170 subjects or 58% were below allowances snd
120 subjects or 42% were above ¥RC allowances.

9. Riboflavin: 288 subjects or 99% were below NRC allowances
and two sub1ects or 17‘were above NRC allowanceso .

lO. Niacin: 197 subjects or 68% were below NRC allowances and
83 subjects or 32% were above NRC allowancesc

il.- Aécorblc'Acid 289 subjects or 997 were belcw NRC allowances
and one subject or 1% was above NRC sllowances. : : '
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PART III

A COMPARATIVE STUDY OF THE NUTRIENT INTAKES OF TEE
MARSHALLESE OF MAJURO VILLAGE, WARSHALL ISLANDS, AND THE
TRUKESE OF UDOT, TRUK DISTRICT, CAROLINE ISLANDS °

PURPOSE: To compare the nutrlent intakes of the Marshallese of Majuro
Willage, Marshall Islends, a "low" island; and the nutrient intekes of
the Trukese of Udot, Truk District, Caroline Islands, a "hlgh" islando

PROCEDURE: As glven 1n sectzcn for the Marshall Islands and the Carollne
Iglands.:

RESULTS

Table 72 summarizes the dally quanbities of various nubrients:
per person and comparison with National Research Council allowances of. the
Marshallese children of Majuro Village, Marshall Islands and the Trukese
chilaren of Udot, Carcline Islands. Do

There were 120 ehildren. Ages 1 to 3 years: ilarshallese, 24;.
Trukese,12. .Ages 4 to 8 years: Marshallese, 12; Trukese, 21. Ages 7~
to 9 years; . Marshallese, 6; Trukese, 18. ‘Ages 10 to 12 years: Marshallese
6- Trukcse, 21, : P

The averaga ‘intekes, NRC allowances, percent of allowance, per-
gcent of subjects below allowances, for calories, proteln, fat, ocalcium, -
phosphorus, vitemin A, thiamine, r1boflav1n, nlacln, and agcorbie acid
are glven in Table 22. :

I, - CHILDREN

1 to 3 years of age In comparing the Marshallese and the Trukese -
of this age group, for the Marshallese, a greater percentage “of subJQcts
were below allowanses for all nutrients except niacin, For the Trukese,

8 greater percentage were below allowances for fat, phosphorus, iron;
vitamin A, ribvoflavin and ascorbic acid. For proteln and niacin almost
half of the subjects were above and half below NRC allowances. For calcium,
it was evenly divided between thosersbove and those below allowances.

4 to § years of age For the liarshallese, a greater percentage of
the subjects were below allowances for all nutrients except iron. and '
niecin, For the Trukese, a greater percentage of the subjescts were below
allowances for all nulrients except caleium and thiamine. Caloric and-
niacin intakes were divided with almost half of the subjacts above and-
half below allowances.

7 to 9 years of age  For the marshallese, a greater percantage of the
subjects were below allowances for all mutrients except niacin. -The per-
centage for protein and for iron were divided with half of the subjects
ahove and half below allowances. For the Trukese, a greater percentage
of the subjects wers below allowances for all nutrients except calcium and
niacin, '



Tahle 22.

Summary of uUaily Quantities of Various Nutrl‘.,nts pet Person
of the Marshallzse, Majiro Viliace, Marshall Islunds «nd the Trukese, Udot,
Carosine ISlanda end Comparlsons with- Natlonal desearch Councll Aliowancus, A
- - by'Mary Murai

Galor__ Pro- Cal~ Fhos- 'Vita~ - Tola~ Ribo- B &scor-
ries’ ., btein Fat ciom phorus Iron min 4 - mine flavin Lin’ bic dcid
o7 ‘ i BEs  HZa ige d.U. " 0 @GE.  JCT, Wg. °
Chlldren {mal nd*femalé) Em s i - = fg% - —““"'"“f'g e PR =5
1 to 3 -years .
Marshall. Islands (zl)n . . P R . ‘ o
Averige inteke .823 . 26 13 229 L0, 6 104 - 503 409 1l 20
NRC allowances - 1200 &0 33 1000 1000 7 2000 600 900 i 6 35
% of allowsnces - - 68 65 39 23 40 86 70 84 L5 180, 57
# of subjects below - , _ : o g ‘ oo
-allowances - 92 88 96 1000 100 62 - &3 75 96 33 83 ..
Caroline - Islands (12) S o o ) - c - : -
Average-intake = ” 1363 38 .. 8 1892°. 71 3 0 660 595 bbb - 6 5
NRC-allowances 12007 - 40 - 33 1000 1000 7 2000 600 900 6 35
ﬁ of allowances . - 109 - 95 . 24 18970, T4 A3 33 99 49 '1100‘ i
# of subjects belﬁw DT - - Lo o
-allowances oo kR0 758 100 50 .91 100 100 34 92 .58 100
L to 6 yoars : “ - h -
warshall Islands (12) S . T , _ ‘ S T
Avercge intake < 1096 h2 2 303 572 8 2019 L2 k39 9. 3¢ -
NRC allowences - - - 1600 50.° AL 10000 1000 g 2500 800 1200 @ -8 50
#.0f gllowances. - .68 8L 48 30 57 100 gL - 80 36 1z 60
7 of subjects below. - o . o . SR . o
allowdnces . . . | . 927 67 - 92 100 100 - 33 . & 75 100 b2 67 -
Carollne Islands (2L} . : o B ‘ L ' ‘ oo 2 K o .
Average intake R 1451 . 49:. 13 1810 . 740 - ¥ 79&* £09 50 7 7
- NRC allowancos - 1600 . 507 44 10600 1000 - 8 2500 . 800 1200 .78 50
» of allowances = .. 917 . 98 29 18l % . 50 320 100 42 87 Lk

» of subjects belcw - BT i T e s e
allswances . S C 57 - 67 100 k3 - 867 X0 . 95 . 43 100 = 52 100

_gzzﬁ
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Pro= ~ FPhos- Vita~ Thia~ Ribo- Nia-  Ascor-
. ries _ tein Fabt _cium phorus Jron mio & mine flavin cin  bic 4cid
7 to 9 years B ' ‘ m.  gm.  mge (BR. DR iol. . omeg gk, mg. Bio.
Marshall Islands (&) 7 ; : SR o B
Average intake S 1269 0 52 21 534, 732 10 3508 63l 563 2. 19
NRC allowances 2000 - 60 56 1000 1200 10 3500 10Q0 1500 10 60
# of allcwances 63 87 37 53 6L 100 100 63 37 120 32
#% of subjects below . . ' _ ' - )
allowances 100 & 500 100 . 67 1090 50 67 83 200 - 0 400
Caroline Islands {18) ' . -
average intake - 1913 60 21 2256 938 & 978 - 924 575 10 18
_ HRC allowsnces 2000 60 56 1000 1200 10 3500 1000 1500 0 10 60
% of allowances 96 100 37 - 226 78 60 28 92 . 28 100 - 30
p of ‘subjeets below - : P
allowances 61 61 &9 33 85 88 100 66 100 55 93
10 to 12 years
Marshall Islands (6) . L ,
Average intake . 1571 62 30 . u86 825 11 2550 801 621 i2 26
NiaC allowances 2500 70 69 1200 1200 12 4500 12Q0 18C0 10 15
# of allowances - 63 88 43 Lo 77 92 57 . 67 "3k 120 35
4 of subjects below S ‘ . ' : o ' :
allowances 100 83 100 100 83 &7 83 83 100 33 100
Caroline Islands (21} ~ : o ool o
Average intake . - 1948 61 17 1463 914 5 972 952 611 - 8. 1
NRC allowances _ 25C0 70 69 1200 1200 12 4500 0 1200 1800 R 75
% of #llowances . 77 .87 25 12t 76 42 22 79 34 | 80 20
% of subjects below S _ ' .
- - allowances - - 67. 100 52 180 00 &0 1000 - 7L 160

* Figures in { ) indicate number of subjects studied.

76.

- 80
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10 to 12 years of age For the Marshallese, a greater percentags
of the subgeots were balow allowances for all nutrients sexcept nimcin.
For the Trukese, a greater percentage of subjects were below amllowances
for all nutrients expept calecium, For calcium almost half ¢f the subgects
wers below allowances and half were above allowances.

Table 23 summarizes the dally quantities of verious nutrients
per person and comparison with National Research  Council allowances of
the HMarshallese males of Majuro Vlllage, Marshall Islands and the Trukese .
males of Udot, Caroline Islands.

There were 147 males. Ages 13 to 15 years: Marshallese, 33
Trukese, 7, Ages 16 to 20 years: Uarshallese, 23 Trukess, 7. Ages 21
to 60 years: Marshalless, 33; Trukege, 75, Ages 61 to 70 years:
Marshallsse, 8; Trukese, 12& .

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for celories, protein, fat, calclum,r
phosphorus, “vitamin- A, thiemine, riboflavin, niacin and ascorbio acid are
given in Table 23, ‘

1T, MALES

13 to 15 years of age For the Marshallese, a greater percentage
of the subjocts were below allowarces for all nubrients, For the Trukese,
a greater percentage of subjects werse below allowances for all nutrients:
_exoept calcium. Almost one half of the subjects wers 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 nubrients except protein, phosphorus,
iron, vitamin A, thiamine and niacin., For all these nutrients, one half

-of the subjécts were below allowances and one half were above allowances,
-For the Trukese, a greater percentage of the subjects wers below allcwances
for all nutrients except calcium.

2l to 60 years of ages For the Marshallese, a greaber percentage
‘of the subjects wers below allowances for all nutrlentsq For the Trukese,
a greater percentage of the subgects were below allowances for all nutrlents
" exoept protein and caleium. :

6l te 70 years of ape TFor the Marshallese, a greater percentagg
of the subjects were below allowances for all putrients except niacing
For the Trukese, a greater percentage of the subjects were below allowances
for fat, iron, v1tam1n A, riboflavin, and ascorbic acid. Almost one half
of the subaacts WeYe below allowances and one half were above allowances
for protein, phosphorusj thlamlne, and niacin, For calories, one half
were below and one half above NRC - allcwaneeso ' o :

Table. 24 summ&rizes "the dally quantltles of warious nutrlents
por person and comparison with National Research Council allowances of
the Marshallege females of Hajuro Village, Marshall Islands, and the
Trukese females of Udobt, Carolirne Islands, . S
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' bummary of D&ilj Quantltles of Various Hutrients per Person

23.

of the Marshailese, Majuro Village, Marshall Islands and the Trukese, Udot,
Caroline Isiands and Comparisons with National fesearch Council Allowances.

by Mary Murai

Pro-

Thiaw

Galc= Cal- Fhos— Vito— Kibo- Nia- Ascor-
rigs téin Fut® cium pheorus  Iron min &  wing flavin'  cin - bic dcid
' gB.  gi. B CEWgs  @e el  MCme  MCZ. 4. Bgo
izles g . : . - - _ .
13 to 15 years -
Marshall Islands (2 A ,
Averaze intake : 1385 L9 287 313 552 g8 901 G239 622 13 . 33"
NRC allowances 3200 85 89 1400 1320 15 5080 1500 2000 15 g0
» of allowances 43 58 31 22 L2 53 18 63 31 87 37
# of subjects below _ - - o - o | .
allowances N 100 100 100  10C 100 100 100 100 W0 - 67 300 U
- Caroline Islends (7) '
Average intake 1793 56 12 1748 755 6 518 806 162 7 &
NRC allowances 3200 &5 89, 1400 1320 15 . 5000 . 1500 2000 15 90
A of allowances 56 &6 13- 124 57 50 i0 5k 23 L7 7
% of subjects beluw ‘
allowances - 86 86 100 56 85 85 100 - 100 100 3100 100 -
16 to 20 ve;rs ' '
Marshall Islands  (33) . X
Avarage intake 22L0 92 32 89 1547 17 1799 ikis> 1133 i7 20
NRC allowancas 3800 100 105 1400 1320 15 €000 1700 2500 17 100
% o§ allowances _ . 59 Gz 30 35 117 113 30 83 L5 100 20 -
%‘leiﬁzjigzs bolow 100 50 1000 200 50 50 50 50 100 50 : 100
Caroline Islands {(7) - : - o o . .
- Average intake R 1833 63 13 3964 1235 L 1006 97 599 7 7
NRC allowances 3800 100. 105. 1480 1320 15 6000 ° 1700 250 17 . 100
% of sllowances o 48 . 63 12 283 . 9k .2 W 56 2y 4l 7
% of subjects below o L S o L . . o
allowances - w1000 10Q0 01000 28 71 1000 300 0 100 L 100 100 100 .

-6TE~
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Figures in ( ) indicate mubsr of subjects studied,

4100

Calo-  Pro- Gal- Phos-~ Vita- This~ Ribo~ MNia-~ 4scor-
‘ N ries bein Fat cium phorus Jron min &4 mine flavin cin bic acid
21 to 60 years. - S @h. gm. - mg. ng mg. - L.Ua ieg. WEE « BE. - e
Marshall Islands {33} N - — -— — —_ b— E— — —_ ——
- Average intake * - 1469 £l 2, 390 Thl, 10 1207 Shk 726 13 14,
NRC allowances 3000 70 83 1000 1320 12 5000 1500 1800 15 75
% of allowancos . 49 77 29 39 56 83 26 63 - 40 87 19
4 of subjects below . . .
allowanceus 0o -82 g7 97 91 Cbh . Gl..o. 85 . 100 70 97
GCaroline Islands {75)
’ Average intake 271 76 17 2431 1237 & 1318 1310 825 L2 10
NiC allowancos 2000 70 83 1030 1320 12 5000 1500 1800 15 70
» of allowances 82 108 20 243 9l 50 - 26 .87 Wb 80 b
% of subjcets bolow . . o ,
allowances - - 70 L5 100 29 68 97 . . 97 &0 00 72 .00
61.to 70 years B
Marshall Islands (&)} . - . _ _ , _
Average intake 1302 I 16 308 60 8 - 36 839 619 ] 11
NRC allowanccs. 24,00 70 .67 1000 1320 12 5000 1200 1800 A2 15
% of allowances .5y 60 2h 31 L5 67 9 .10 3 A0 15
# of subjects below _ L ‘ . - ¥ -
 allowances _ 100 160 100 100 100 75 100 88 W00 38 100
Caroline Islands (12)
Average intake 2545 67 14 4491 1439 7 1351 1429 847 12 A2
.. NBC allowances 200 70 67 1000 1320 12 5000 1200 @ ".1800 S I
% of allowanccs 106 g6 2L L49 107 g T I1G LY 100 16
.. %.of subjects below . _ T oL '
allowances 50 1C0 58 88 50 100 . 58 100

~0EZ~"
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There were 180 females. Apes 13 to 15 yesrs: Marshallese, 3;
Trukess, 12, Ages 16 To 20 years: Marshallese, 4; Trukese, 12. Apges
21 %o €0 yesarvs: Mershallese, 36; Trukese, 56. Apges 61 to 70 years:
Marshalless, 9; Trukess, 10, Lactating women: Marshallese, 113 Irukese,
27,

The average intakes, NRC allowances, percent of allowances,
percent of subjects below allowances, for calories, protein, fat, calcium,
phosphorus, vitamin A, thismine, riboflavin, niacin, and ascorbic acid
are given in Table 24. '

Iil. YFEMALES

13.to 15 years of age  For the Marshellese, s greater percentage
of subjects were below allowances for all nutrients. For the Trukese,
& greater percentapge of subjects wore below allowesnces for all nutrients
exgcept calcium and thiemine. For phosphorus, almost one half of the
subjects were above and one half below allowances. For protein, one half
wore below and one half ebove NRC mllowances. '

16 to 20 years of age For the Marghallese, a gresber percentage
of subjeots were below allowances for all nutrients except phosphorus and
iron where one helf of the subjects were above and one half below mllowances.
For the Trukese, & greater percenbage of subjects were below allowances
for all nutrients except calcivm. For caloriss, about one half of the sube
jects were below allowances and one half were above allowences.

21.to 60 vears of age For the Marshallese, & greater percentage of
subjeots were below allowances for all nutrients except niacine For the
Trukess, & greater percentage of subjects were below allowances for all
nutrients except calories, protein, calcium end thiamine, Almost a half
of the subjects wore bhelow asllowances and one half were dbove allowances
for niacin. '

81 to 70 vears of age For the Marshallese, a greater psrcentage
of subjects were below allowances for all nubtrients exocept niaein., For
the Trukess, a greater parcentage of subjects were below allowances for
fat, phosphorus, iron, vitamin A, ribeflavin, niscin and ascorbic aeid,
One half of the subjects wers below and one half above allowances for
calories, protein, and thiamins. -

Lactating women For the Marshallese, a greater percentage of sub=-
jects were -below allowances for all nutrients except niacin. For the
Trukese, a greater percentage of the subjects were below allcwanses for
8ll nutrients except caloium. -
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Summary of Daily Guantities of Various Nutriunts per Person
of the Marshallese, Majure Village, Mazrsholl lslands and tue Irukese, Udet,
Carcline Islands and Cmqparlsons with Natianul Ruse¢rch Counczl al¢ohaucvs. :
. By Mary durai. -

Caio- - Fro- - Cal- Phos~ T Uita— Thia~ Ribe- . Ma-  dscor~:

= ries tein Fat cium phorus Jron min A- mine flavin cin bic acid
Foumales ogm. ge.  mg- o Dge Bgo ieUa LCEe WL Bge Lge
13 to 15 years

Marshsll Islands (3% - - ' ' : C .
Average intake 1487 59 25 skl 655 - 9 352 TS 568 12 6
NEC allowences 2600 © 80 72 1300 1200 15 5000 - -1300 2000 - 13 . 80
% of allowances 57 Th 35 . "3k B4 60 - 7 57 2B 92 7
& of subjects bolow _ ' ' : oL N 3 .

allowances 100 300 100 100 100 100  10@ - 100 100 . €7 100

Carolinc Islands  (12) S s o o '
Average intake 2151 78 20 2,87 1167 6 -1303 - 1297 501 o ii -9
NRC allowanccs 2600 80 72 1300 1200 15 5000 1300 2000 & . 13 80
A of allowances . - g2 . 97 28 191 97 4O 26 99 Ko 0 B85 11
# of subiccls bulow : . . ‘ " S .

allowences | . &7 . 50 100 33 - 58 1C0 - 100 IR 00 75 300
16 to 20 vears : ' '

Marshall islands (4} ol o B - :
Avcrage intake ~ . 1323 52 15 - 277 867 - 6 1g 81 637 10 10
NG allecwances 2400 75 67 . 1000 1zQ0 15 5000 1200 1800 12 80
# cf allawances 55 69 22 - - 28 A 40 "R 67 35 . 83 il
» of subjects below . - . ‘ ' _ : ' o

allowances 100 75 100 - 100 56 50 100 . 100 100 75 10

Caroline Islands {12} A . ‘ S
Average intake N 2125 76 13 2157 1035 -5 JLs2 . 889 604 g i5
NRC allowanccs : : 22,00 75 . 67 1000 1200 15 50000 1200 . 18CC 12 &0
4 of allowanccs g8 | 10L 19 216 - 86 33 29 7k a3 - 67 19

#% of subjects below o - o y : s

o X



Galo—-  Pro- . Gal- FPhos- Vita- Ihda- Ribo- Nia~  d4scor-
: ries - tein Fab cium phorus Iron min & mine flavin cin bic Acid
21 to 60 vears E . ga. gm0 omg. mg. - mg. - iUs meg.  meg. | @g -
Marshall Isiands  (36) R ' ‘ S o o
Av.rago intake : ‘1365 T L 23 363 661 . 10 1524 809 oLs . } 12 13
NRC OWBNces S 2400 30 &7 © 1000 1320 12 5GC0 1200 3500 12 70
# of allowances 57 78 3L, -3 50 8 - 30 67 43 - 100 i8
- # of subj. below allow. 97 72 g7 100 - 97 67 89 86 16C L7 97
Caroline Islands  {56) : ' » L :
- Average intake o 2531 76 16 2690 1254, 6 1296 1505 803 il 1L
NRC allowances 2400 60 67 7 1000 1320 12 5000 1200 1500 . C12 70
# of allowances 105 126 24 269 95 50 26 125 54 92 16
" p el subjl. below allow. L6 36 100 25 &b QL 100 L2 9 53 100
61 to 70 vears . ‘ <
Marshall Islande (9) o ' ' S
- Average intake ‘1197 . . 38 . 19 375 582 11 1375 683 550 10 13
Nil alliowancas 2000 - 60. 56 1000 1320 12 5000 1000 1500 10 70
~ of allowances 60 . . A3 3 - 37 Wiy 9z 27 68 37 100 i8
~ of subj. below allow. 100 = 78 100 100 100 78 89 29 100 IV 100
Caroline Islands {10 - . : '
Average intake . 24,66 66 - 19 . 2886 128] 7 732 1151 797 11 .20
NRC allowances’ 2000 60 56 - 1000 1320 12 5000 1000 1500 - 10 70
o of allowances 123 110 3, . 289 97 58 15 115 53 ‘110 28
w of-subj. below @llow. 50 .50 100 20 70 a0 300 50 300 60 100
Lactating Womsn . ‘ : R
Marshall islands {13, : o »
AV«I&gu intake" 1695 62 27 66 840 12 2499 876 786 16 17
NRC allowances 3000 . .100 83 . 2000 18C0. - 15 8000 1500 3000 15 150
. A of allowances .. 56 _ 62 32 23 L7 80 31 58 - 26 107 1l
~ of subj. below ullOWa 130 100 3100 - 100 lOO_ - 73 9i gl 100 45 100
Caroline Islands (27) :
Average intake . 2200 74 16 26686 1206 6 986 1089 707 i0 12
- NRG allowances 3000 100 83 2000 1800 . 15 8000 1500 3000 i5 150
» of allowances : 73 A 119 134 67 LO 0 12 73 20 .87 g8
~ of subj. below allow. 89 85 160 L8 8L 180 100 100 88 100

% Pigures in ( ) indicabe nuuaber of subjects studiced.

el
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Classification of Averages of Nutrient Intake of
Marshallese and Trukese Subieets in Heletion to
‘NRC Recommended Dietary Allowancss

. Table 25 gives the classification of averages of nutrient in-
take of 161 Marshallese subjects and 290 Trukesse 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 subjeects studiedq

1. Calories: 4% of the Marshallese and 437 of the Trukese
wers 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
allowsnces. 78% of the Marshallese and 38% of the Trukess were. in the
under 70% group.

©. 2, Proteiny 29% of the lMarshallese 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 297 of
the Trukese were in the under 70% groups

3. Fab: 3% of the m&rshallese and 2% of the Trukese were in
the 90 to 100% group; while 2% of the Marshallese and 3% of the Trukes
were in the 70 to 89% group.-.95% of both Marshallese and Trukese were
in the under 70% group in relation to NRC recommended allowances.

4, Calcium: 2% of the Mershallese and 68% of the Trukess .
were in the 90 to 100% group; while 3% of the Marshalless and 7% of the.
Trukese were in the T0 to 89% group; and 95% of the Marshallese and 25%
of the Trukese woere in the under 70% group in relation to NRC recommended
allowanceso . .

. 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
Prukese were in the 70 to 89% group; while 83% of the llarshallese and 44%

of the Trukese were in the under ?07 group in relatzon to NRC reoommsnded
allowancesa - - .

; 6, Iron: 427 of the Marshallese and 4% of the Trukess werse
in the 90 to 100% groups 20% of the Marshallese and 11% of the Trukese
were in the 70 to 89% group; while 38% of the Marshelless and 85% of the

Trukese were in the under 70% group in relation to NRC recommended
allowanceso

7. Vitamin A: 13% of the Marshallese and 1% of the Trukese
were in the: 90 t6 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- allowances.

8, Thlamxne~' 207 of the Marshalless and 46% of the Trukesa
were in the 90 to 100% group; 19% of tho Marshallese and 17% of ‘the :
Trukess were in the 70 to 89% group; while 61/ of the Marshallese and 37%

of the Trukess were in the wmder T0% group in relat;.on to NRC reconunended
allowancses.
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© Table 25.
: Classification of Averages of Nutrient Intake of Marshallese and Irukese
in Helation to NAC ducommended bietary allowances.
- Classification of Aversge Intake as Percentage of NRG svcomsended bietary

Allowances., MNumbur of Individuals in fach Group Given as Percentage of sub-
Jects Studicd.

90 to 100 - 70 to 89 ' Under 70

Percont ' Pereent - ~ Percent
Marshallese Trukese Marshallcse Trukese Marshisllesc Trukese
Percent Percent Percent Pereent Percunt Porcont
Calories A L3 18 19 78 38
Protein 29 o2 e 19 by 29
Fat 3 2 2 3 95 95
Calcium 2 7 €8 3 7 95 <
Phosphéfus - 8 36 9 20 83 AL
Iron . L2 A   ' I3 20 7‘m711' 38 85
Vitamin A 13 1 3. e 95
Thiamine 20 619 Y 61 - 37
Riboflavin 1 | R b 12 95 "8‘5_
Niacin : _ 58 34 20 21 22 L5

Ascorbic Acid 7 '3;‘ 3 3 90 96
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9, Riboflavin: 1% of the Marshallese end 3% of the Trukese
were in the 90 to 100% group; 4% of the Marshallese and 12% of the Trukese
were in the 70 to 89% group; and 95% of the Marshallese and 85% of the
Trukese were in the under 707 group in-relation to NRC recommended. allcwances.

10. Niacin: 58% of the Marshallese and 54 of the Trukese were
in the 90 to 100% group; 20% of the lMarshallese and 21/ 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 recommendsd allowances. .

11. Ascorbic acid: 7% of the Marshallese and 1% of the Trukese
were in the 90 to 100% group; 3% of the Marshallese and Trukese were in
the 70 50 89% group; and 90% of the ifarshallese and 96% of the Trukese
. Were 1n the under 707 group in relation to NRC recommended allowances.

DISCUSSION , . LT

Data for the Mershall Iglands dietary study were ocollected during . .
the period from Januwary 18th through May 29th, 1951, while the data for

the Caroline Islands study covered the period from June 27th through
October 8th, 1951,

Tﬁe diets of the peopls are influenced by the seasonal fruits
and vegetables available, so this qomparative.study doss not indicate the ..
differences that exist betwsen 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 comparlson, the studies
should be underteken for a year period.

Marshall Islands is representative of a "low" island and the
Caroline Islands, of & "high" island. "Low" islands are coral atolls and
"high" islands are of volcanic origin. The supply and variely of vegetables
and fruits differ on each of these islands.

The Marshallese of Majuro Village dependsd mors on store goods
for their source of food supplies,. For example, rice, suger, flour and . .
canned goods were predominent in their dietary. Trukese of Udot depended
on the sea and their vegetable crops for theilr 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
Marshellese diets while the Trukese took small fish (Musum), boiled them
and ate the whole flsh ineluding heads, bones; and entrails. The bony
structure of figh is high in calcium values and this is one 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 ¥RC 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 celories and only 4% of the Marshallese were in this
group. 78% of the Marshallese were in the lowest group for caloriw in-
take. It was breadfruit geason in Udot and everyone had large quantities
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of "kon" to eat, while in the larshall Islands the breadfruit season hed
not started,

. For protein intakes, 52% of the. Trukese were in the upper
group for protein inteke, while only 297 of the Mershallese were in this
group., On Udot, the women of the village were responsible for flshlng
while the men: of the village were responsible for Vkon" malking,  Bach
day the women were -out in the reef looking for shellfish or octopusa.

At least once a wesk, they fished in groups with their hand nets in the
lagoon, : About once 1n two weeoks, the Chiefls wife took all the .awailable :
women of the v111ag9 .on the Chiefts boat and they went out in the -rocean

to fish leaving their homes very sariy in  the mornlng_and.returq;ng

very late at night., They came back with iarwe anounts of fish, which

they divided among the people .of -the : v111age.‘ Men_did'the fishing on
Majuro, usua]ly on Saturdays, - - L o

For phosphorus 1ntakes, 36a of the Trukese were in the upper
group and only 8% of the Marshallese were ;in this group. Usually foods
thet have calcium have phosphorus also, so that it often follows that
,_wh&n caloiun 1niakes ars low 9hosphorus intakes are also low. -

For thzamane 1ntakss, 467 of the Trukese were in the upper
group, and only 20% of the Marchallese were in this group. For the.
Trukese, the large amounts of breadfruit eaten may sccount for the
thiemine intake.

'Fpr iron and‘ﬁiaéin_intakég, Marshallesé were in the upper
Eroups. o ' ' .

Both the Trukese and Marshallese diets were low in fat, rivoflavin,
Vitamin 4, and ascorbic acid.

Trukese did not include coconut sep in their diets as it was
unlewful to tap coconut trees, This law was put in effect to curtail the
making of fermented coconub. sap liquor, Large quantities of coconut sap
were used by the Marshallese, o

.. .The reasons for the existence of thege. def1016n0168 and how
they may be remediéd is disoussed in the. sectlon under Recommendations
Based on Dietary Studies in the Nutrition Study of the Marshell Islands.

| SUIMMARY

Seven-day dietary records of 157 Marshallese of Majuro Village,
Marshaell Islands and 290 Trukese of Udot, Truk District, Caroline Islands,
from the age of oune to 70 years of age Wers gtudied for daily quantities
of caloriss, proteﬁn; fat, calcium, phosphorus, iron, Vitamin A, thiamine,
riboflavin, niacin, and ascorbic acid, These figures were then compared
with National Research Council alldwences.’ Tables are given with figures
for average intakes, NRC allowances, peércent of allowances, percent of
subjects below allowances, for calories, protein, fat, calcium, phogphorus,
vitamin A, thiamine, riboflavin, riacin, and ascorbic acid., Differences
and simllaratles in the nutrient 1ntakes ‘of the Marshallese and Trukese
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