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CHAPTER I
INTRODUCTION

The adolesceat period is recegnized as a crucial ome im the
development af individuals. This study is cemtered around the
nutritional status of girls vho are in this stage of development.

For that reason the study should be expected to imcrease the total
asount of informetion in regard to their mutrition end dietary prace
tices, mnd in addition may assist in predicting the general health of
a coming gtElieration.

Cooperative regionsl studies by experiment staticas and school
lunch studies in several states have covered many phases of nutritional
status for various populatiem groups im recent years. A Survey of the
Nutritional Habits of South Dakota Sghool Children (1) rsperts dietaries
of a generous sampling of children in the first through the twelfth
grades during the 194647 school ysar. Check type questiommaires were
used in public schools eamd imcluded sdolescemts, but the mumber af
Indiaa children wes small.

Investigators sgraa that there is need far further information
in regard to the dietary practicas and nutritional status of adeol-
escEmts, amnd there appears ta be the greatest concern with respect to
adolsscent girls. Im gameral, dietary needs for sdslesceats must mest
the meeds for the spurt in growth, and be sufficimmt to overcome

adverse inflummces due ts the mmticomal stresses of the period.



fhough the assomiatian of nutritiem and tuberculosis is not clear, it is
baing givea careful study among sdoleacents becamse of the high eorbidity
rates for the diseass within this age group (B8). Dr. Genevieve Stearns,
a well known research prefessor i@ the pedistrics dopartment of the
University of Iswe, states, "Cood nutritian durisa ¢hildhood and
adolescence is particularly isportaat for girls, for the ehildbearing
age begins in edolescemoe.® $he maintsina tceo, that, "lIu order to
assure the birth of healthy infants, carried to term, the mother's diet
should be nwtritionally adequate frow early childhood so that ske enters
preghancy with a full stors of nutritional esmentials.® (37) Evidence
frow contisued research 18 this field shoue that faulty dsets of

teensge mothers have led to a high inecidence of coxplications of preg-
nancy and te the birth of defectivs infamts (2).

The sverage amnusl birth rate for Indiams in the United Statem
vas shone in a Public Health 3ervice report as 32.1 per 1,000 pepulae
tion #s contrasted to the 24,5 births for all rases im the United States
in the years 1949-3), This same report indiceted a larger proportiom
of chiléruw among the Indiasa papeistion whied in tura broasght the birth
rates vhen salculated par 1,000 women of childbearing sge to a figure
$) per emnt highey tban for the gameral populatism, These statistics
per 1,000 famules 15-44 years of age sre 137.2 for Iudians and 106.2
for non-Indian population greaps (16). The {®plicatiem here is that
sdslesoent girls ia the Ingian pOpulatiem will probably be besring
shildren esow, frequently, and over a lenger peried of years tham girls

of correspoafiag a2ges in the gemeral pagulatica.



Anthropolegical, sociological, end general heslth studies amag
Indian populatien gromps have pointed up the importance of additional
imformition about digtary practices snd nutritiomal status. Dr.
Bertlyn Besley, whe heads the Nutritiomel and Dietetics Brench of the
Divisisa of Indiem Wealth has underlined the relationship of mutritism
snd heslth by saying, ®"Sutritionists as wall &s other wmemdbers of the
health profession showld be coacerned about a death rate smamg Indien
infants approximately three times that of the infants of the rest of
the United States, and the fact that the life expectamcy for ladians
is epproximsately ten years less than for non-Indismns® (3), In connes-
tion with establishing s progres fer her group she poses several
questions whigh she feels must be emswered as s basis for action. Two
of these are partisularly pertiment to this study: “What ere the
present dietary practices of ths ladisns living on the reservetions and
in the villages? What is the nutritisnal status of Indiens living om
the reservatigns smed im the villages?™ (3)

The present study is part of a largsr ona on dietary imtake and
certain physical and biochemicel msasures of 7 to 14 year old boys asad
girls in Indien boerdisg schools., The purpose of the study wes to
odtain inforsation which would enable investigstors to assess the
autritional atatus of ihe lndism children.

This study includes observations on Indien girls 12 to 14 years



CHAPTER II

REVIEW OF THE LITERATURE

A study to define characteristics and origin of the moderate
snemia previously observed over & widespread area smong Alaskan
Eskimos, was carried out in four villages in the early 1950°'s by
workers of the Arctic Hesearch Center of the Public Health Service
in Anchorage. Group dietary practices vere studied in conjunction
with hematological wvork and iron therapy. Some mtriking differences
in eating habits were noted as between villages only short distances
from each other. All school children in the study were receiving
breakfasts at their schools and it was pointed out that they exhibdited
more nearly normal hemoglobin levels than did any of the adulta., The
usual breakfast was one of soup, beans, rice or oatmeal. The mean
value for the 128 school children of all ages included from each village
ranged from 11.79 to 13.21 gram-per cemt. The investigators report
further findiags which do not subdbstantiate low dietary iron intake as
the only cause for the "wide-spread moderate snemis®, however. They
summsrize by saying that irom deficiency and snother factor were
responsible for low hamuglobin levels found in Bskisos (36).

Presently Dr. Chrimtine Weller, a research nutritionist from the
Arctic Hessarch Center, is at work in the seme general area; gathering
more specific information on dietary practices, preparing food ssmples

for snalysis, and obtaining additional blood sewples amd urime sasples



for biochemical determinations. In the villages wvhere she is working,
an Interdepartmental Couvmittee on Nutrition for National Defense teaa
has conducted a medical nutritional survey of individuals (3).

A homemaking teacher in the Federal Indian schools with many
years of experience asong the North Carolina Cherokees (9) wished to
determine the degree to which homemaking experience in the school
programs had affected the dietary habits and living conditions of
these people as of the late 1930's, Her method of study was to inter-
viev vith a questionnaire and to make observations during home visits
in s total of ninety-nine households, thirtyethree of which were in
each of three generations. The families included in her study were
chosen on the basis of being as nearly fulleblood Indians as was prac-
ticable. All those in the study were in the pattern of first, second,
and third generation Cherokee women and most of them were actually in
the grandmother, mother, end daughter categories.

The three generations ranged in schooling from very little
(first generation), through those with schooling of from 1 to 10 years
vith no specialized home economics (second generation), to those with
from 3 to 1] years including an average of 5.4 years of home economics
(third generation).

The author uses several means to compare the relationship of
formal training to chenges in dietary habits and living conditions among
these vomen. In each case the women studied had homes of their owm and

were responsible for the dietary hadbits of the feamily, The family sources



of food supply varied: 39 per cemt of the firxrst generation families,
only one per cent of the second generstion, and none ¢f the third
geaeration families were receivimg "rations.” These "ratioms" were
made up of staple foods supplied by tribal fumds to those too old or
sick to work or to raise their own food., Second generation feamilies
were in the majority as far as owning silk cows and raising chickens,
and practically asll femilies studied produced a garden of some kind,
along with the gathering snd using of native greens, fruits and muts,
A fev more families in the second aad third generastions produced
their omm fruit and preserved foeds by both camning amiddrying. The
suther shows Chst those homemskers who had hewe economics in the
schools raised a greater variety of vegetables with high nutritive
value in their gardens, and that they cenned 8 larger percentage of
produce than did the others,

In addition to comparing food sowrces, the suthor compared daily
dietary hadbits by cheeking on mumber of meals served per day, types of
foods served, methods of preparation, and the feeding of babies and
young children. It esppears gemerally true that the greatest improve-
ment wvas made in types of gardens, care of fruit trees, and care of
chickens, by women im the third gemeration. It was im these femilies
that su¢h mere milk vas wsed, and the variety of foods preserved
inereased. Also the so-called "native” foods were being replaced by
less starchy enes, snd regular meals thres times a day were msre

prevaleat. Less asffee was being used snd mones was served to babies



among third generation homemaskers as opposed to the first gemeration
group vho gave coffee but mo milk to bebies and infants when breast
feeding terminated. The asuthor states that breast feedimg of babies
was almost ‘njversal smong Eastern Cherokee wamen, but that supple-
pentary feedings showed differences as between the two younger
generations. More third gemeration mothers gave babies cereals, milk,
egg, ¢cooked vigetables sad fruits, oramge juice and cod liver oil than
did aay of thaose in the second.

In summarizing her thesis, Flanagan indicates that all the
changes for the better im dietary prasctices and living conditions as
showa i{m her study cauld hardly be attributed to home economics im
the schools, but dees conclude that knowledge and understamnding of
the nutritive value of feods in addition to expsriences in preparing
and preserving a variety of different foods might well have some
bearing om these changes.

Ihe Ropi Way (40) 1s ame in a series of reports on inter-
disciplinary studies conducted sseng several Indiem tribes during the
early nineteen-forties. In the section dealing with health, food eaad
sickness, Dr. Alice Joseph discusses the results of ler medical
examination of 153 school shildrea froe tws separate Hopi villages,
whd reaged in age frem six teo 18 years., fhe states that, "looking
for children im geed health according to medical standards, we find
sa extrem#ly low percantaga even if we include these who show a few

decayed teeoth or very slight shortsightedness.” Her findings do not
]



fselude say eblaimsd by diochemicel methads or x-ray, hit ssights mad
heights vere tshen and special sttestion wgs given te poseibdle mami-
festations of nutritional deficiencies. 5hs refers te earlier work
by Watson and ?ijoen in which some quantitative dsta on wimter amd
spring diets af housetiolds ia the same two villages are ewebdined with
the results of Dy. Pijean’s slinieel exsminations of 36 ahildren.
These physical exssinations ineluded bone end chest x-rays end
emphesised evidancee of specific vitenin end other nstritionsl defi-
ciencies. Or. Joseph quotes froe the dietary anslysis made by thase
suthers, "The Ropi diet is motably deficient in protein, somewvhat
leas deficient in fats, end perhaps in certainm cases or at certaia
tines of the year slightly deficient in cerbohydrates;” the caleriec
intske is just “sdequate and no mere” for adults, end less then
normal for ehildren; mmd tha sstimeced svergye vitamin Concumptiom 1s
eaamidersbly belov estadlishad recommen datems. Theae statements about
observed diets presumably wers supperted by the fimdimgs of Dr. Pijomn’s
eefical examinatioss of children frem one of the villagss represemted.
B2, Joseph ssys regariding ber vesults, *The kinds of disorders whieh
ve find prevelant . . « msy . . . very well peint to a diatary
influence on the actusl physielegical comditions., Apert from resl
undernourishment, msny of the ahildren shbov ene or the other siga of
e vitenin defleiency, &s cracked lips, inflamed tomgue, blesding gums,
otc., which svem if thair veight is adequate, imdicstes sainutrities®,

A stedy (2) reported im the Proceciiags of the Oklshama



Academy of 3cience in 1953, was dune in 1951 amomg Kiowa Indiens
living in a community where there wvas very little sdmixture with white
people. The investigatien was & jaint project of the Medical Division
of the United States Indian Service, the Oklahema State Beaslth Depsrt-
meant, and the Sahecl of Home Ecomomics al the lmiversity of Oklahoma,
vwith the consent of the tridel leaders. A rasmdam selection of approx.
imately 25 per cent of the 107 families was made to include a total of
thirty families osmposad of eighty-one individuals who ranged in age
fyom five te 78 years,

The procedure was to obtain 24-hour ¢ietary réeall histories
from the femilies by use of a nutritionsl gquesticnneire developad by
Dr. Burton of the University of Oklsheme, before and after they were
schaduled for physical exmminstions where "physical signs waually
sssociated with Nutritiemal deficiencies” werv amphasized. In srder
to evaluste the dietery history for each family, the infermation en
the number snd size of servings of eight feed growps wvas recerded.
These groups wares mest, fish and pevwltry; milk; eggs; fruit (te
include sn asgerbic aeid souree plus other); vegstables (greem or
yellow, potatees, legumes, etc.)i cerssls (whele graim or enriched
as well as refimed); fats (butter, fortified mergarine, etc.); and
dread. All the feed greups had s previously sssigned ammerical
value to be uwsed ia determiaiag the scores by families. The final
score for ecaeh family reflested both the presence of recommended food

groups and the degres to vhigh eca¢h fawily member comsumed the
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recommended smounts of those foods,

In the physical e:sminaticns all individuals were checked for
74 symptoms Of nutritional deficiencies. Many of these dealt with
dental and wmouth conditions, and these difficulties were reported
as most prevalent, though excessive subcutaneoua fat is mentioned sas
occurring in more than one individual. The authors state chat 27
persons had at least one symptom, and that 13 had combinations which
indicated tvo or more deficiencies. The fasting venous blood of all
individuals was tested for whole blood and plaswma specific gravity,
plasss proteins, ascorbic acid, end pyruvic acid. The mean figures
for specific gravity were oo the lov side of the normal range. Fifty
per cent of the subjects had hemoglcbin values below the normal means,
though only 40 per cent of the children had values less than 12 graas/
100 ml. Mean values for pyruvic acid of the blood were high at every
age level, and for ascorbic acid the mean values were only slightly
above a suggested minimam of 0.5 mg,./ml.

The diet deficiencies as shown in the dietary studies vere
marked in milk, vegetables and fruits, and meat, fish, and pcultry,
indicating diets lovw is mineral elements (especially calcium),
vitsains (the B vitsains and ascorbic acid in particular), and fairly
low in proteins. The authors point out that these lacks show up in
the results of the various tests, with 90 per cent of the group showing
sooe sipgas of poor nucrition,

In a report (7) published in 1956, Derby et al., presented a
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very comprehinsive picture of the present day mutrition of the Navajo.
Two sreas of the reservation were chosemn for study becsuse of their
wide differences in degree of isolation from influgmces of the “white
um'’s culture®, The investigators did dietary appraisals, biochemical
assessments, and physical exmmimations em 1,246 subjects. In desling
with the subject of dietary pattems, the suthors refer to aumercus
earlier studies on spacific plants and particular foods im the Navajo
diet. They note that in a8 1939 report Carpenter and Steggarda list
nany such iteas which vere amalyzed for moisture, fat, nitrogem and
caloric content, Of all the previously reported wild plants character-
istic of the Navajo diet, nineteen examples were found in use in one
of the regioms of this study, but these were mot considered signifi-
cant quantitatively at the present time. In fact in tha fimsl ister-
pretatiem of the study, Dardy, McGemity sand Bridgeforth state that the
Navajo, "Lives by combining home-produced meat amd a few other prodicts
with flaur, shorteaing, coffee, potatses, sveets, some milk and fruits
and a limited variety of other foods purchased at the trading post¥.
The use of wild game has Decome @quite negligible, sund the home-producad
meat is primarily sheep or goat. Qualitative inforwation was secured
im regard to food production, storage, aad frequescy of certain items
in the diet throught purchase 1ists obtained at trading posts, direct
inguiry msde of families in the survey adout frequeacy of esting and
sgurce of foods, discussiems held with various workers im the area; ®md

scme observatisas in hmgans, at caramemials, and gatherings swch as



12

sheep dippings end redeos. School feeding data were obtained also,
but results are not availabdle,

In reporting biochemical assessments and physical examinations,
results are given by age and sex groups, and the findings on those
comparsble to the group described in this study will be discussed
later.,

In summariziag results, the authors comclude that there is
little clinical evidence of gross nutritionsl deficiency. There was
scceptable caloric mourishment, no problem of amemia or protein
malnutrition, though some poorly fed infants were moted in the most
isolated area. They stated that ®No certain cases of diagnosable
rickets vere seea”. Dental caries wes variasble, no widespread severe
vitasin B-complex deficiemcy wes noted, anid there was a high degree of
protection asgainst clinical aviteminosis A, But there was evidence of
"low vitemin C nutriture®, They advised csution im educeting for
future dietary acculturation to gusrd egainst lessening the gquantity
of such items as potatoes aad the visceral meats avsilable vhen home
butchering 12 done, since these twn foods alone appear to be the major
sources of vitemia C end A respettively. They also acknowledge the
effect of the altitude at which these pedople live in contributing to
the "hiigher-than-usual® hemaglobin conteatrations,

Another tribal grouwp, the Papago located in the Sputhwest, has
goma in for a considerable amoumt »f study, Dr, Pijomm, who was Juited

in The Hopi Way regarding Hopi diets and heslth status, has also
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reported on ascorbic acid deficiency emong the Papago. A report of some
of this work (33) published in 1943, describes the low plasms levels
vhich he found asong 28 school children in that area. These included
one of 0,660 mg.%, two of 0.528 mg.%, and the remainder from 0.264 to
0.396 mg.%Z. In the U. S. Indian Service Nutrition Laboratory at the
University of New Nexico the predominent foods in the Papago diet were
assayed for ascorbic acid. 1Included were sany varieties of beans,
garden peas, corn, puspkin, dried chili, native spinach, whest, and
available varieties of cactus, TFrom the results which showed only
negligible emounts in foods ordinarily occurring in the diets, the
authors state that, "In a diet consisting essentially of cooked carbo-
hydrate, vhere chili and other ascorbdic acid-containing foods are only
incidentsl, the ascorbic acid content never exceeds 15 mg. & day end is,
generally speaking, on an average of about 5 mg. a day.® The use of
milk, after breast feeding is terminated, is very rare, as is the inclu-
sion of snimal protein from any source.

In the clinical assesaments numerous aviteminoses were noted,
all "superimposed one on the other®. “Hemorrhagic diathesis about the
snkles and heels,” bleeding gums, and loose teeth were very common.
Piljoen, Elkin, and Eslinger point out that the outlook is poor in regard
to ascorbic acid being readily increased in the diet of these people,
since very few sources of the nutrient are essily available wvhere they
live.

In The Desert People (20) published in 1949, Dr. Alice Joseph

144484 SCUTH DAKOTA STATE CCOLLEGE LIBRARY
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reported her physical examinations of 113 Papago school children as
part of eam interdisciplinary research project. Her results indicate
only seven per cent in good health, almost half sppearing thin ead
emacisted with just about am equal number exhibiting at least ome
symptom of vitamia deficiency, and over 30 per ceat showing acute
respiratory infections., Dr. Joseph reviews earlier fimndings which
suggest that the Pepago diet, wvhich is largely dependent upon the
limited agricultural resources of the ares end upon cultural traditioms,
is inadequate, "especially for children, wvho require more high-grade
proteins and more vitamins then adults.” Froe her experience with the
Papago, Dr. Joseph comes to this further conclusion, "Another factor
vhich msy aggravate the conditions af undermourishmeat amd malautrition
produced by the limitations of Pspago diet is perheps foumd in the
genersal asttitude of adult Papago toward their childrem.” She coatinues,
"Recognition of the difference betwveem the needs and reactions of the
child and the adult, as far as 1t is determined by such factors as the
physiological process of growth, does met seam to be a part . . . of
the pattern of training and guidance of children.” #Amd this defermemce
to the child®s vishes in regard to eating certainm foods, #r evea teo
esting at all, very oftem means & "further restriction or increased
imbalance of Papago diet--a restrictiss vhich favors undernourishmemnt
and malnutrition.”

A sere recent study (41, 28) was cemducted smong the Papago in

the spring of 1949, by mmrkers im the Department of Nutritiok at the
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University of Arizona, One hundred and fifteen boys and girls in two
different types of day schools on the reservation were chosen at remdom
for an investigation which was part of the Western Region Research
Project on nutritional status of population groups, The number of
children chosen was nearly equal in each type of school, and the age
range was from 12 to 16 years with ane child of 11 years included.
Bsckground inforwetion on dietary intaske which was of a general nature
corresponded closely to that reported by Dr. Pijoam, and is character-
ized as "submarginal sccording to woderam mutritional standards®, The
aoon luaches in the group of schools where they were termed "ample”
were evaluated by calculation of nutrients from typical menus, and
these vere contrasted with lunches obeerved imn the schools wvhere they
were considered "limited” as to smounts and variety of foods served.
The assessuent of nutritiomeal status for the groups whose family back-
grounds could be considered cosparable, but vhose dietary intake at the
school luach vas thes contrasted, vas carried out by physical exmimations
for clinicel signs of nutritionsl deficieacies. Blood samples were
anslyzed for: vitamin A and carotane; esawrdic acid; ribeflavim; total
and free chealesterol; protein; glucose; hemoglobini hematocrit; and
sedimentation rate. Heights aand weights were recorded, ead bone demsity
determinations were obtained.

The findings show sigaificant differences im nutritional status
in regard to vitsmins A sand C in perticular, but there was mo clear

variation in height and weight, or in the results ¢f the blood analyses
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other than for ascorbic acid ead vitamin A and carotene values, as
betveen the "smple” end "limited” lunch groups. The bome demsity,

among girls only, was better im the school servimg the "ample” lunch.
The height end weight and hemoglobin results from these groups of
Papago school girls will be discussed later in this study for comparison
with Indiaan girls of the Dakotas.

Another study (32) reported im 1944, was conducted by Pijoam
and Elkin ameng the Shoshone of western Wyoming. Because of his wide
observations of dietary deficiancies aad their ancampassing effects
among childrea sf school age, Dr. Pijoeam planned this study to investi-
gate the anemia which was the £irst deficiency to smerge among the
infents of this tribe. He describes cow’s milk, end milk fram wothers
in the general population as contasining 2.4 mg./liter of irom, and
explains that uader norsal comditioas that this concentratiom has been
proven insufficieant to prevent smemia im infsmts if fed exclusively
beyond the first fev months of life. In the case ¢ the elevem healthy
lactating Shoshene Indisn msmen the asseys of iron in milk averaged
spproximately 1.72 mg./1iter. Their diet is, "high in refined ceresl
carbohydrate and fat and lov in meat snd vegetable proteins and irom
oestaining foods,” and "might conceivably play a role in reducing the
iroa content of maternsl milk.” The hemoglobin figures givean for the
infants at birth varied but secondary ememia sppeared during the fosrth
md fifth week in sll infents, This situatiom is of great comcema for

in this gud in other Iasdam tribes a sentinued and exclusive milk
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feeding 18 apt to comtinue for one or tw years,

A report of a 1957 health survey (29) carried out on the Wind
River reservation ir Wyoming describes pediatric evaluations of both
Sheoshone and Arspahoe children 12 years old amd younger in a sampling
of 60 families. The survey was initiated st the regquest of the Joint
Tribal Couwacil Board of Heaslth, and was well plamned, supported, asamd
staffed. Cooperating agencies included the Division of Imdian Heslth,
Children’s Buresu, Wyoming State Department of Health, amnd the Depart-
ment of Pediatrics of the University of Colorado School of Medicine.

Personal visits to each of the families were made by & pubdlic
heaith murse prior to their exasination sppointments, and there ves a
preapt follow-up om imdividual ceses, These were considered two
elements of primary isportance im the total plaa., The 214 children
evaluated were slmost equally divided ss to sex amd tribe represented,
Final results incorporated some informstion on medical histories,
either from available medicsl recoxds or verbal explamations to the
pediatrician by asdults sccompsnying the childrem, sr both., Height and
weight {nfermatien which was satched with percentile charts ia use &t
the Colorado State Health Department indicated agreemeat im weight, but
mot in height. The suthors report a significant differemce when the
tvo tribal groups are separated, im that the Shosheme childrea are
consistently lighter in weight (40th to 44th percemtile), and very
considerably shorter im height "thga their pem-Indian comaterparts®.

The recommendatioa is sede that imdividual rates of grewth be given
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sore atteation thaa any cosparison with existing percentiles for height
and weight.

In amslyzing the "diagnoses . . . requiring trestaeat or followe
up¥, two cases of malnitritiom, seven of obesity, one possible pre-
disbetic, and 19 cases of orthopedic abonormalities were listed. In
addition there were 125 childrea of the 214 dascribed as requiring
dmtal care.

In discussing the hemoglobin levels the suthors say thst,
"Costrary to what was expected”, omly sevea of the 199 values were
below 10 mg. per ceat. Four of these were found mmamg the 19 childrem
one year old or less, aad the other three among comparsble numbers of
six, eight, and eleven year old childrea. HKa differentiation is made
as to sex or tribe in this sumary since the "medisa value of the
distridution . . . was essaitially tha same.”

In the beok (23) Warriors Without Weapona, published in 1946,

Gordam MacGregor has brought together the results of the interdiscip-
l1inery study which was conducted emong 166 six to 15 year sld Sioux
chiliren fyrom three communities om the Pime Ridge reservation. The
sectisn called "Health and Persomality” is based or Dr. Dorothea
Leighton's emslysis of records of medical examinations made by several
members of the local medical staff. The muthor gqualifies the materisl
in this fashiomn, "Becsuse of the vsriations between examiners amd
because af the lack of say abislute staadaris for *good kealth’ or

various diseased coaditions thit zam be determimad by & single moutiaze



19

examination, the snalysis can hardly be considered cenclusive," and
later he adds that the same holds true for amy determination of
wgdequate end imadefuate nutrition”, The results are givem ast 20
per cemt in generally "good health™, 40 per cemt as "undernourished”,
SO0 per ceat vith decayed teeth, 50 per cent with ealarged tomsils, and
meny having possible sysptoms of vitamin deficiencies such as swllen
gwss, flaring ribs, mad enlarged sore tongues. It is poimted out that
the classification of undernourished was "determined by comparing each
child®s height snd veight with the average for his tribal age group.”
From this it was found that more girls than boys were considered to be
endernourished. HNowever, fewer boys tham girls were classified as having
good health by exsmining physiciems. It wvas also noted that the elder
childrea vere judged to be im better heslth than the very young childremn,
A diet study in this area vas mot possible, but tlhe suthors say,
*Such imformation as was gathered on Pime Hidge shows that average
sesls of the childrea are insufficimt im caloric and vitamia content.”
All of the childrea iam the study attemded day schools in the three
cosmunities represenited. Information gathered im a grade school hame
economics class, regarding home breskfasts, showed that im several days'
time, "ns child had milk or fruit and omly one had an egg.” Ooms
children hed no breskfast before soming to scheel, and a typical break-
fast might have beent %Coke purchased at the trader’s, fried bread or

petatoes, or pancskes aad syrup, ad ceffee.®

Ia May of 1958 the Divisien of Indiam Nealth in Che Aberdeen
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Ares begss using a psmphlet (19) akout the FPine Ridge reservation in the
orientation of esployees assigned to duty there. The Health Educator
and the Research Analyst for the ares had compiled the information, and
divided it into narrative and statisticsl sections, The statistics
mregarding health” includie two phagses of particular interest, the
*"principal causes of death,” and the "sasjor items of daily diet.” The
¢suses of death sre listed in this order: pneveonia, wounds-accidents,
etc., tuberculosis, melnutrition-diarrhea for smell babies, old age.
The diet items listed includes ™Mush, Potatoes (Irish), Dried Beans,
Indien Bread or Baking Powder Bread, lLight Bread, Rice (stewed or
other), Some cheese, Some dried fruit (Wejapi), Coffee, Beef (heart,
kidney, rihs, hsmburger), Swoked Bacon, Fat Back, Bologns and Frank-
furters, Some canned milk, Same cenned fruit, Cabbage.® Obviously, a
nutritional evaluation of this listing would be impossible without much
sore information. MNowever, of the four fcod groups gemerally considered
essential because of their key nutrients, the milk and vegetable-fruit
groups are clearly lackimg.

Jessie Anderson Stene, studying with Dr. Lydia J. Roberts in the
Departesat of flome Econcwics snd Household Administration at the Univer-
sity of Chicago, prepared a "dissertation™ (38) about the Sioux Indiens
of the Crow Creek reservation in 1927, She described the "Diets,
Methods of Living, snd Physical Conditicns® found smong this group of
Sioux who live alomg the Eastern bamk of the Nissouri rivar ia South.

central Bouth Dakota. The suthor indicated at the outset that the
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study was implemented to a great extent because of her own background
of acquaintance and experience in the immediaste area.

0f the total population (approximately 900), she was able to
gather information on 323 individuals comprising 67 families on the
reservation. Her classification of "adult®” apparently applied to
those 21 years of age and above, and it included 131 individuals. The
*children” category totaling 192 included only 16 under two years of
age, with "about” one-third falling in each of the preschool age,
school age, and over eightemm yesars age groups.

Results of her survey are based primarily on s very comprehensive
questicnnairs which she took to the homes and completed by asking
questions of an adult in the family, and by msking personal observa-
tions. English was not spoken by the adults in about one-fourth of the
femilies visited, so that it was necessary to have :mm interpreter during
all the fsmily interviews. In order to verify and supplemeat the
information obtained at the home, she studied official records on family
md medical histories which ware made available to her. In additiom to
this she consulted storekeepers as to buying practices, the Agency
Issue Clerk as to "Raticn Rolls”, government phymicians as to health
and home conditions, and school teachers in regard to "cleanliness and
physical condition of the children in school.”

The entire survey was completed duriag the summer menths, sad
thoiigh there was a reference to the boarding school st Plerre in

campiiction with health conditioms, ma wention wes made of a schaol
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feeding program of any kind,

At the time of her study, ths "Ration Roll” had, with some
exceptions, been reduced so that it included only the older Indians
with no other means of obtaining subsistence. Of the 67 families in
the study 24 received rations for at least one member, 13 of these for
more than one mgmber. The rations wers issued monthly to each eligibls
individual. The following items in the given amsunts wére included:
Beef, 25-40 pounds; Salt Pork instead of beef twice a year, 10 pounds;
Flour or Hard Tack (alternated), 15 pounds; Sugar 2 1/2 pounds; Coffes,
2 1/2 pounds; Nice or Beens (alternated), 2 1/2 pounds; Baking powder,
1/4 pound; Laundry soap, 1 pound; and a 15 pound bag of cormmeal if
subsistence ram out before the next ration issue.

The author discussed other intermittencies of food supplies
along with other aspects of what she termed "faulty food habits"” as
factors contributing to malnutrition, She conesidered malnutrition from
the standpoint of "feulty diet” also, and gave ths following figures on
wilk consumption smomg the children. Of the 94 children between one and
12 years of age, only 38 drank milk, while 56 did not, amd of the 68
childrem under saven years of age, 46 were drinking coffee. Results
from another area of inquiry showed that in 48 of the families, children
had cmady soon after they vere a year old, sud in 24 femilies infants of
less than a yzar were given camdy.

In evaluating the adequacy of the digts as reported, Stene

classified tham in this corder: 1, those containing meat or egg, amd
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small smounts of milk, vegetables and fruits; 2, those like the former
but lacking either vegetable or fruit; 3, those containing bread, coffee,
seat amd potato or beans#; and &, those consisting largely ef bresd aad
coffee. It could probebly be seswmed that the first twa categaries
eontsingd bread alse. As to findipgs, sha reported that only five
families with a total of 10 shildrmm had diet 1, 19 fruilies with &4
children had diet 2, 28 fouilies with 106 children had diet 3}, smd 15
fenilies with 32 ehildren had diet 4. The suther questioned too,
vhether the vegetables and fruit wsuld be availahle to evem this estent
during the winter wonths. fiis #xplained that of the vegetables (other
than beans and potatoes) which wvere iam use, the home-grown were limited
to squash amd ¢erm, amd that of the gemnud vegetahles purchased tomatoes
and peas were about the only omes reported, Wild turnip digging was
referred to, but "there had not been any the last year or two.” Vag-
etables vere used mainly as moup ingrediamts, and the home-growm corn
and squash were dried for this purpose. The fruit purchases asppesred
te be mainly "dried raisins, peaches, and prumes,” vith small quantities
of oramges or bananas obdtained eecasionally, Of the wild fruit gathered,
the vild chokecherries, gripes, aad plums were scmetimes made into jelly
or ssuse and canned by the youmger vomen, hut the older women preferred
to preserve them by dryinmg.

In discussing the umtity of msat in the diet, the auther pointed
out that the desire fur this diet item was universal and that imtaks wus

limited only by its availability. When butchering wvas dome, full
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utilization vas made of the carcass in its entiraty, mud those receiving
ration mest were expected to divide it with other people.

One of the means Stene used in judging physical condition was
the apparent relation between the height and waight of each individual.
She says that of the 192 children, 52 eppeared thin, 22 appeired fat,
and 118 wers considered medium in weight with relation to their height.

The medical histories and vital statistics records available
for 58 of the families showed that out of 325 children born, only 161
wers still living. Of the 164 children reported dead only two were
from families with diet 1 which was considered adequats, 38 were from
femiliss with diets approaching adequacy, 2, 78 were from femiliss on
a diet of bread, coffee, meat and starchy vegetable, 3, and 52 were
from femilies on diet 4 made up largsly of bread and coffee. The
author explained, however, that there were nine families from which
data on deaths were not availabla and that thesz were cnes with diets
which were largely bread and coffee, or with diets only slightly better.

In regard to observations other than apparent weight in relation
to height, Stene noticed that sore eyes and blindnass were prevalent,
that bow leg® and poor testh were very common, and although her opinion
and that of the agency physician did not coincide in regard to incidence
of tuberculosis, she felt that there was a very low rate of resistance
to respiratory infections., In this opinion ahe was well supported by
the data on deaths of children frem known causes which showed that 55

of the 107 deaths had haen froe tmberculosis, and 35 had died from
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pneusonia, flu,

This study covered livimg conditions and general hygieae as
thoroughly 88 it did the subject of diet, but the suthor concluded
with this statemeant, "Although the sanitary conditions . . . are such
as to give ample opportunity for the dissemimation of disease germs,
the diets thamselves are of such a degree and type of inadequacy ss
to make them alone sufficient to account for the physical detertora-
tion found.” She named diet as the "biggest responsible factor,."

In the report (1) of a survey of the nutritional habits of
South Dskota school childrem during December 1946 and Jamuary 1947,
all childrea attending both grade and high schools in seventeen
cointies of the state wsre included. The South Dakota State
Nutritiam Cosmittee coaducted the investigstion through the ceaper-
ative efforts of its members wvho represented the State College, the
State Uaiversity, the Exteasion Service, the Farms Home Administration,
the U. 8, Department of Agriculture, the South Dakota Departmeat of
Educstion, Board of Health, Social Security, sad the Amerigam Red
Cross,

The counties chosea for study were stattered throughaut the
state to insure s representative saspling freom someuhat diverse aress.
The mmmber surveyed was appruximately 26,700, which comprised abayt
easvfourth of the schoel pépulation. The check-iist iype questismmaire
which wvas used showed s variety of foods in esch of three colummns

titled "Breakfast, Lunch (nscomtims), and Dimmey (eveming),” with
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additional space allotted for other foods which may also have been saten
at these or other times, The questionnaires were given to the children
immedistely after the noon meal, and teachers assisted them in the
recallirg of foods eaten for the preceeding 24-hour period. The
cosmmittee evaluated the rasults in terms of the occurrence of particular
food groups in a specified number of instances in the daily dietary.
The standard was a modified version of the "sevem basic groups” then in
use as a criteria for judging food habits. The six groups usaed consisted
of: milk (including cocoa) as a beverags, three servings; vitamin C
rich fruits (oranges and orange juice, grapefruit and grapefruit juice,
rav tomatoes snd tomato juice, with an alternative af raw cabbage), one
serving; other fruits (prunes, apple sauca, fruit in seaadwiches, fruit
salad, fruit and sauce in dessert), one Berving; leafy green and yellow
vegetables (raw and cooked carrots, squash, greens, broccoli, corm,
celery, lettucs), one serving; other vegetables (vegetables im sand-
viches, peas, bsets, cooked tomataes, cooked and raw turnipa, rutabagas,
string besms, cooked cabbage, cmuliflower, parsaips, radishes, onions,
mixed vegatablas, vegetable salad), one serving; protein rich foods
(weat, fish, chicken, eggs, chee®s, dry beans, peanut butter, nuts),
twvo servings.

The committee determined that because of the universal esppearance
of potaﬁns, bread and butter in smre than adequate mmounts on the
portion of guestionnaires which was evaluatad oR a pilot basis, it

would sot be memmingful to tabulate these items separately im the final
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evaluation. If an item of food was checked it was assumed that the
serving represented an "avarage or ordinary amount® of that food having
been consumed. The emphalis in thim study then, was on qualitative
(variety) information, rather than quantitative (total specifi: conteat)
results. The point was made that the overall mconomic level of the
times was uniformly high, and that there was little question of
adequacy in caloric content, for example.

The results were summarized in terms of the percentage of the
recommended number of servings in each of the six groups set up as
standards. There was s separation of data as betveen rural and town
school populatioms, and these showed some rather striking differences,
with the town group having a better average in milk, vitamin C rich
fruits, leafy green and yellow vegetable, and other vegatable food
groups and the rural school children having a significantly batter
average in the other fruit group only. Both rural and town children
consumed more than 100 per cent of the smounts of protein-rich foods
as set up in the standard, with rural children having 116% and town
children having 11272 averages. It was noted that the average percente-
ages for the leafy green and yellow vegetable group were attained
primarily by the presence of carrots and corn in the dietary. This
indicated a rather serious limitation-within that food group, even
though the per cent figure was highar than those for elther milk or
vitamin C rich fruit groups., According to> the report the twa categories

in which all the South Dskota schaal childrem were cafisidered to be
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seriously deficient were milk and vitemin C rich fruit, and this
occurred in the midst of relatively affluent times.

Since 1947 cooperative regional studies of nutritional status
have been in progress. The subjects studied were from many different
population groups; varying in age, sex, geographical area of residence,
and in the case of two states in the Western region, in athnic origin,

In October 1959, a bulletin,called Nutritional Status U, S. A. (28),

wvas published in which Dr. Agnes Faye Morgan snalyzed and summari zed
the results of 178 separate publications regarding this research., She
is presently Professor of Nutritional and Experiment Station Eiochemist
Emeritus at the University of California, and had been an active par-
ticipant throughout the original research program. This interesting
reviev af the many reports show# that her insight as to totasl
objectives, workabli methods, and validity of results, is remarkable,
as 18 her depth of perception in regard to plausible conclusions and
feasible recommendations. The very fact that such extensive investi-
gation was made possible is in itself a recognition of the importance
of nutritional status to the nation as a whole. Dr, Morgan has defined
nutritiomal status as meaning the "State of health of the individual
or group a& conditioned by choice and amount of foods, or mare accur-
astely, nutrients, eaten,” end nutrieats as being the "Chemical
constitusnts of foods required by the body for normal growth and
function . . . proteins, carbohydrates, fatm, vitamins, and minerals

that make up the diet and that are needed for our contimued well-being.”



The standard used in all the studies for judging the edequacy of the
diets war the lcosmmmmded Daily Allovences as set wp aand sost
recestly revised in 1958 by the Feod and Hutrition Board of Natienal
Academy of Sciences-National Research Coumcil. This stsamdaxd is
usually referred to as NRC allewances, (2%)

br, Morgan reporte that tekenm as & whale the mutritismsl status
of the citizens of this commtry "wans found ¢t be good." DBut 8
iadicsted esrliar im this study the information cemcemimg adolescamt
girls dees mot fit this descriptien, in fast, "The diats of the
tean-age girls presented the least faveradble picture of all thase
aamined.” Their diets as & groun showed adequate to high ssoumts sof
vitemin A, rideflavia, md niscin, but were "borderline low” in
calories and protein, aad "seriocusly lew” ia calcium, irven, thismime
and escorbic scid. Im Dr. Nergam's summary of the distary stulies,
ea intsks for amy population group which sheows two-thirds or less
af the recommended sllovames for & givem nutrient represeats the
hordenline of insdequate cheice of feeds.

In the studies carried out withim the Westerm amd Hartheastern
regions among 13 e 16 yeer old girls, "Absut 20 to 40 per cent hed
diets relatively loev in preotein, vitamin A, rideflevin, and niscia”,
and more them 50 per cent of those studied ia MNew Mexico, Colorade,
sad Nontams hsad diets relstively lov im ealeius and ascorbic acid.

In tha six stetes where comparisens tsuld be drowm froe dats
obtsised separestely oa girls under 1) years of ige, and those 13 end



above it was shown that the younger girls had the better nutrient
intske, though the average vas still 10 per cent less than two-thirds
of the NRC sllovance®s for calcium, vitemim A, end vitsmin C,

In addition to determining the foods esten, usually by means
of wome type of 7-dsy record, other relevent information was obtained
in thesa investigations. Physical exsminstions snd biochemical
snalyses of blood end urine sswples, and sometimes dental examina-
tions and x-rays of bones and teeth were included for at lesst a
sampling of the total numbder af subjects in a given study.

Dr. Morgan discussed the blood analyses amd physical signs
found emoag subjects as they might ba related to records of foods
eaten. She pointed out that symptoms eand blood levels "Reflect
long-range dietary habits, wvhile the 7-day diet records can tell
only the present snd perhaps temporary conditions of food intake.”
Quite consistently, ®"The physical signs . . . of roughness of skin,
inflasmation and thickening of sucous membranes around the eyes,
swollen and reddened gums, occurred more frequently® where lov blood
levels of vitsmin A and vitamim C vere also found. The causal
relationship between food imtake records mmd blood constitusmts uas
not alvays as clearly shown. MNowever, in combining all the results
sbtained she sxplains that, “The hemoglobim poatent of the blood”
reng®#d fyoe fair to excellent snd the "concentrations ef vitamims A
and C im the blood ware generslly fair to good.®

There was more overwgight than underveight reperted for
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adolescent girls in practically every regional group, with the excep-
tien of the Spanish Americam giris ia the Westera study, Jath Spanish
American and Arizons Indien girls had lover average heights tham other
children ia the Westerm group, but the Arizoma Indiem girls *had

much the greatest average body weight of any of the Western group.”
And this poor height end weight regord was reflected to szome extemt
ia the findings on the adequacy of the diet and the blood composition,

Asother sorrelstion established within the Western region wsas
that of protein intake and sverage heights of 14 to 16 yeer olds, In
Nev Mexieo adolesceats from the Aaglo-Americen and the Spanish American
eultures were studied simultanmeously, snd a great diversity was noted
between them in diet habits, body measuremeats, and blood composition,
Howvever, the relation of protein imtake to average height was clearly
demonstrated for both hoys end girls im each group. The mesn heights
for boys were: Spamish Americen, 64.3 inches; Anmglo-American 68,7
inghes. The mean protein intskes of the boys weres 77 gms., snd 101 gems.
per day respectively. For the girls the wean heights were: Spamigh
Americam, 61.4 inshes; Anglo-American, 64.0; snd the mean proteina
imtekes in the same order were 68 and 73 gms, per day.

In the comparisons cited ecarlier as to perceatages of the
varisus populatiem groups having less them two-thirds of the MNRC
allowvanees, the 1953 figures were used, but later comparisons were
based on the 19358 revisiema. Althaugh ten mutrieats Imcluding vitamin

D are listed ia the NRC sllovamces, vitsmin D wss not ineluded in any
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of the diet calculatiems, The suthsr ssys, "The rsquirement for
vitaain D is conditiomal sad spparently applicable omly uader certain
eircumstances and during certain physiological periods.” Of the
recomuendations es a whole she makes this comment, "The National
Research Commci]l recommendstions provide a generous asllowsnce which
is expected te cover even the most unusual needa.” Dr., Mergan also
peints out that they are considerably more gemerous than so-called
®sininal requirements as set up by the Food and Drug Adsinistration
ia ewr country, and iay similar staendards of the British Medical
Associatien or of the Camadian Council of Nutrition,

Of the nine nutriemts disaussed, calories are considored first,
end in this respedt there seemed té be good agroement betweem all the
hkealthy subjects and the correspoamding recommendations up to 12 years
of age, vhen both boys and girls began to fall below the recommended
calories until the 20 year sark was reached,

In the case of protein, the mean imtakes of baoth boys and
girls wvere above the recommended asnunt wp wmtil age 12 and 1) yesrs
of age for the girls, when it fell considerably short wmtil they
resched 20 years. This decreese im protein inteke was mot evident
fer boys. Dr. Morgan felt that the deficit recerded for "teenage
girls is particulerly unfortumate.” The resmlts imdieated that the
average daily intske of calcims for girls beyend the age of 11 begm
te drop aad this declime became more msrked in adult years, With irem

a similar situation existed, there was a vide gop betwien mean igtakes
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of Che girls of 12 aad up to 30 years, as compared with the recommenda-
tioas. Im the case of both calcimm and iron the boys and amm were
well above the MRC allowanze,

Wen the figures for vitsmin A vere amalyszed for all subjects,
beth male snd female, sn excess above the allcwance was shown. In
the ages betweea 12 snd 30 the girls showed a deficit in thismime,
end after 14 years, in riboflavin, Then niascin wvas calculated am the
basis of its tryptophan equivalen: (60 mg. of tryptophan yielding
1 mg. of niscin), the mesr incakes at all ages sad for both sexes
were foumd to be sufficieat. The mean values for daily ascorbic
acid intakes of ohildrea were shdwn t» be excellesnt umtil slmost 12
years of age when they dropped steadily witil the age of 20 years.

Or. Morgam has gquestioned the validity of the total daficit
figures for sagh large population groups as were lscluded isx these
regional stadies, vhea they sre based o the "perhaps artificial
profile”® of the recommended allowances. First of all the subjects
vere considered to be "healthy® individuals. ¥ith calories it is
possible that the recosmended allowence is tyo great. The ssme may
also be true of calciem and ires, smé there is much investigatiom
oomtinuing in regard o these mmtriemts., If calories are refuced,
lower thiasine intekes Could be Loth explalned and Justifieds 1f the
umiversal pattern of American diet ware the criteria, the allowances
are preseatly too low far vitamina A.

$he polats out, however, chat there is pot woch Woestion tut



that the ascorbic acid daficits srs real ones, since it is an easily
destroyed nutrient and one grsatly affected by all methods of fond
preparatien. In mmany cthervidte sdequate diets good ascordic acid
food sourcass are cmitted. Thz tables of food coxposition now in uss
have been found to overrete smunts of ascorbic acid in csoked faods
as satan, vten checked agaimst figures for idestical analyzed diets.

In the sommarization of cean nutrient intake information the
suthor includes the following paragraph which is most pertinemt to
the present study of 12 to 14 year old ladiso girls:

It is interesting to speculate on the reasons far the
universally evident dacrease in intake of some or mogt of the
nutrients by girls after age 12, A greatly increased rate of
growth normally occurs in boys aad girls just preceding the
onset of puberty, and this is followad by a rather rapid
slowving down, particularly in girls. Imn boys ths accelerated
grovth phase begins & year or two later than in girls and
continues for several years longer. At least the deceleration
folloving the adolesceant spurt of growth is less warked. It
is understandsble, therefore, that food intake of healthy
girls should be increased at ages 11 to 13 and decreased
thereafter. The continued lov intakes beyond age 13, hovever,
particularly in calcium and iron, may be anfavorable end in
part at least ascribable Co poor food habits acquired during
the decelere:ed growth period after puberty.

As for general recommendations for the improvasient of diecs in
thia country, Dr. Movgsn aasys that an incrgase in the use of fruits
end vegetables is a major one. Thase itais should be in the fresh
stats to be spst valuable, and for ad®lescemt girls im particular she
would specify the use of broccoli, green beans wmd peas, cevliflommr,
raw cabPage, carrots, comatoes, turnip gresas end all cther grems,

apricots, p eaches, strewderries, citrus fruits aad yellow meloas as
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anst desirable diet iCems.

Blood composition as related to the diet ®as a part of mest
of the regionsl studies, since it "is known to reflest the nutriture
of the body.” 1Is some cases the purpose wvas to compare values vith
the knowa dietary intake of corresponding nutrients, sand im Others
it vas to detect differences from curreat ®crms. The blood valses
messured in these stodies were for the most part, hemoglobin, serum
ascordic acid, vitamin A and caroteme,

In Che instances of serum 8ssorbic acid, vitamin A, and
sarotene Chere was goed correlatfov btetwesn blood values amd 2heir
related dietary comstituents, and in five states Of the Northeast
regign where ghild-en included were fros 13 (0 20, there vas a
sigaificant ogorrelatiomn betveer the hemoglebin asd the dietary iywm
and dietary proteig. In Hev Yprk chbildren from 4 Co 20 we~e studied
and there was a slov rise in hemoglobin levels for Peth boys aad girls
up to the age of 12 whgm the levels fyr Bays gontinued to rise but
these for girls declined slovly. Above 13 years of age the hasoglobls
levels for girls in Maige, Phode Island, snd West Vigxzinia eithe-
declined or remeined steady, in contrast t2 that of the doys. Using
less than 11.0 and 13.0 grem-per cwat aemoglodin as fndicezive of
anenia, the girls ig particular, acald have been clese to that
elassifigation in Maine and Rhode Islamd.

Most of the swbjects in the Vesterd regiam were older childraa

than in the Northgast., Ipgluded were only 70 under 12 years of age.



36

The tetal group of 2,255 in Utah, MNew Mexico, Montana, Arizona, Colore
ado, ldsho, Oregon and Washington, showed a similar pattern with
respect to hemoglobin levels to that found im New Yerk. The hesw-
globin levels for boys rose after age 12 and reached a maximum of
15.2 gram-per cent at 18 years, vhereas ths hemoglobin levels for
girls showed no rise after age 14 snd attained a maximum of only 13.8
grem-per cimt, Dr, Horgan explained that higher levels throughout the
Western region could be attributed to the much higher altitudes at
which these people lived since, "Hemoglobim concentration is regularly
increased in acclimated person living at mowumtainous altitudes.® In
Montana a positive correlation was found between iron intake and
hemoglobin, and in New Mexico correlation was shown with hemoglobin
end protein inteke af tha adolescents.

In Iova where 6 to 18 year old children were studied, the curves
for hemoglobin levels were similar to those im the New York and Western
studisgs. Only three to five per ceat might have been considered as
bordering on snamia, but the sema mgintenmmoe or drop im hemoglobin
levels was prasent among the girls after age 12. In this stata rural
end town childram were studied separately, and those from towns showed
generally higher levels than the rural childremn. The author pointed
out that there was a pesitive correlation of protein intakes with
heseglobin levels for all of these children. This correlation was also
found with the boys im niacim, iron, and ribeflavin iatakes, but

becamse of the irregularity of beth the hmmeglobin levels and the iron
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intakes of the girls the correlation for them was not established.

A cooperative study of this kind when brought together as Dr.
Morgen has in this bulletin, is bound to yleld mich in regard to
methodology for future studies and some portions of these investi-
gations were for that express purpose. A few of the author's
conclusions have already been incorporated in the previous review,
but there are others from these studies which seem applicable to
the present study of dietaries and nutritional status of adolescent
Indian girls of the Dakotas.

In regard to food records, school children in the North Central
region "were found to consume more protein, perhaps as meat, and less
calcium, probably im milk, over the waekends thamn during the school
days.” uhen food records were compared as to reliability and number
of days, it vas decided that a one-day recall could be used to
deteraine the characteristics of the food use of groups, but a fair

estimate of lndl_vldual intske was more assured with a l4-day record.

Two seasoms were included im the study of Noerth Central regiomel
school children, and in two of the states ne significent difference
in intskes was found in the spring and fall, though Chio and Kansas
children showed relatively high intakes of ascorbic acid im the spring,
and of proteinm in the fall,

Dr. Morgan indicated tizat evaluation of diets for adejuacy by
checking against food classes such as are grouped together in the "Basic

seven or four” was not considered valid. However, "food patterns® of
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adolescents using food groupings were studied im Washington, ldaho, Utah,
Oregon and Montana of the Westeram region, in Iowa, and im Maime, Nev
York, and West Virginia of the Nertheastern region. Based on aversge
servings per day calculatioas for autrients were made by means sf
standard tables of composition for raw and cooked foods, usimg a list
which varied somewhat in classification and nusber &#f food groups.
According te Hard and Esselbaugh (13), these studies also provided
answers to such questions ss: "Hhat kinds of foods did the adolesceat
boys #ud girls eat? What were their food likes and dislikes? Did

they saack betweea meals? Did they go without measls?™ The authors
felt that the answers to the above guestions help to explain "the
physical sigmns of poor esting hadits,” and recommended that the results
be used in educatioa for selectien of mutritious foed.

Dr. Morgem (28) comeluded that im general investigators found
the written record or the recall equally acceptable for a one-day study.
Trained nutritionists obdtained diet histories with equal accuracy, aad
arrived at similar results whem nutrients were calculated.

The Indien tribes in the United States have been grouped im rather
recent years accordimg to their eultural characteristics and lacations
(16). The preseat study includes adolesceats from both the Woodemen
of the Bastern Farests sad the Humters of the Plains groups, since
scme of the studants emrolled im Iandiam boarding sihools »f the Daketas
cons from eech sida of the Missouri River., Thers are a few from tha

Chippewa, Winnebago, Fotswatomi, aad 5ec amd Fox tribes who are im the
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first category., And ssong the Hunters of the Plains there are some

scattersd members or adaixtures of the Omaha, Fonca, Cheyenne, Crow,
Assinibone, Nanden, fidatsa or Cros Yentre, and Arikara trides, but

the greatest gajority represent the several branches of the Sioux or
Bakota tribe.

Though the definition of Indian varias somevhat as betweem the
Camsus buresu and the Indian buresu methods of determination withis a
given jurisdiction, soms general conclusioas can be drawn by using
Census tureau figures for general population and Indien buresu figures
for Indisn populations in the various states, In 1950 South Dakota
ranked fifth among all states in totsl numbers of Indian people, and
third in largest proportion of Indians within the state’s population,
with Morth Dakota &s sevemth. According to Johsnsen (18), the popula-
tisn of South Dgkota, exclusive of Indiems was 652,740 in 1950. The
Indien buresu figures for the ssme year (16) were roughly 29,000,
stoving the lhumber of Indieas to be 4.2 per cemt of the populaticn
for the stste. North Daksta also had an Indian population of more
then 1.0 per cemt of the total population.

Within the Aberdeen administrative area, which includes the
Oakotas, the reperting of quantem of Indisn blood among reservation
residemts indicates that approxisstely half of those Indians residing
on reservations are fullblood. {ither categsries are: 1/2 but not
full, 1/4 wt not half, end less them 1/4.

Any essessmmut of heelth status of a population group necessitates



s comparisom of birth rates end death rates gs well as a look at mor.
bidity dasts, asccording te the writers of Health Services for Amerigan
indisas (15). In many instences smnd in @ost reservation areas there
hes bewn sn undervegistration of vital statistics in the past which
precludes definite snalysis, but the gensral gomelusion is that the
ast rate of inivesse among the Indian pupuletionm is presemtly grester
then for the gmmeral populatiom of the Umited Stetes. Of the twm
vital statistize, "It is assumed that the death reporting is more
complete, but it is felt that those in infancy may mat have been
reported, pEssibly es either deeths ar births,”

It 19 known that in the United Stetes the degree of Indian
mortality in relatiom to that of sll races, varies at differemt agees.
Fer instanee, it ages ona to four years |t iz five times higher tham
for all race=, The ratiovs smonz adults 23 - 34 yesrs of ags sre three
times higher than for tha gmeral population, These sre statistics
which coimeids with desth rete informstiom for the gemeral public sbout
30 yesrs ago. Life expectamcy for Indiems in 1950 vas a: the level of
the vhite population in 1930, and the high infant asrtality asong Indi-
sas atooumts te s comsidershle degree for this discrepancy, In listing
the mijor couses of death thare sre varistisas, tos, between Indiem and
nomeIndien greoups. Influense sad puneuwmoniea, tuberculosis aad certain
disesses of early infamey caused cue-fourth of the Indian desths im the
195153 perisd, whereas they ars shown to have csused anly one-tenth of

tha deaths for all rases im 1951, Infemt deeth rate for Indisas remsins



41

rather constantly two and one-half times as high as for all races in
this country. In this report it was pointed out that this great dif-
ference in infant death rates, "Is due primarily to diseases and
cenditions which are related to environmental sanitation, housing,
nutrition and personal hygiene,.”

Maternal mortality rates were higher for Indian women for
selected caudex than for the total population, with that from
hemorrhage being four and one-half times as high. During the 1949.53
period 23 Indian wcmen died for avery 10,000 live births while anly
7.5 maternal deaths for the same number of live births occurred in
the general population. Complications of pregmancy reported for the
total obstetrical caseload of 6,340 deliveries in Indian hospitals
during 1955 was shown to be 8 per cent. There were in addition 442
abortions, and 1,110 patients hospitalized for complications of
pregnancy occurring at other than the time of delivery,

In discussing nutrition as a separate topic in the present
preventive health program for all Iadisns, anemia, overweight, and too
rapid wveight gaim amomg prenatal patients, and anemia end poor susculature
smong babies are mgmtioned as specific corditions which medical personnel
have attempted to alleviate by varicus mesns and with varying degrees of
sugcess. For instance, prescribed diets-were not always comsistent
wvith the "resources or cultural preferences of the patients,” and
dried baby milk formulas or canned preparations often asdvised were

expensive. Ia spite of the rather rowtime recommendation for formula
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feeding it was noted that the babies were many times breast-fed for
from 1 1/2 to 2 years without supplementation of any kind., Hulti.
vitanin preparations were judged to be immediately useful in many cases,
but only stop-gap means as contrasted to a longerange solutiasm to the
prablam,

Agein spsakimg for all reservation areas this report states (16)
that, *Diets in some aress appear to be defisigmt in protain,” except
that whers géme and native wild-growing foods are abundant, diets may
passibly be more nutritionally adequate. Where gardens are grown by
reservation families they are apt to produce a limited variety of
vegetables. An importast food source is that of surplus commodities.
With these, the major problam is that of accsptance and use.

A portien of this evaluastion described repressmtative raservation
aress. The results of a survey conducted in a section covering a
populatian group which is included in the present study imdicates the
following in regard to nutrition as part of hasalth status, "Little
information is available am the . . . diet. A large propartion af the
residents are velfare cases, and surplus comsodities represent a major
portion of the total diet. Im 1955 commadities were distributed to
1,167 persons an the reservation.” The Indian pepulation for the
vicinity wvas estimsted to be around 1,90d.

In the 1946 book, Warriors Without Wespons (23), gquoted esrlier
im regard to haalth status of Pime Ridge school shildren, MacGregaor

revievs the modern histarical background of the Plaias Indisns. He gives
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full eredesce to the extermination of the uffalo as a major disorgan-
izing factor in the breskdown of their culture, since at one time it
was the central point of their subsistence and was basic to their tstal
econosy. But he also maintains that at the very beginning of the 1900's
the tribes had attained a degree of success with the productiom of beef
cattle as a substitute econowy, And he paints out that cattle sad land
sales, brought about for varying and somewhat debatable reasans by 1920,
were more far-resching im their effects than the dissppearance of the
buffele herds. He attributes the "failing will to live” af the Indians,
as voll as ®"laeck af sufficient foad and increasing sickness® tia these
relstively receat developments., He explainsg that am appesremce of
starvation ameng them im the middle 1920's was followed by a general
apathy, end that most of the 5ioux of North and South Dskota shawasd
signs #f underautrition sbout this time. This was to be expecied whim
their century-old food staple of meat was dissppearing. Recognitian
that these developments have haid a multi-faceted effect im regard to the
background of adolescemts im the present study is brought gut in the
following analysis of MacGrager’s.
Even during the time betwveen the dissppearance of the

buffalo and the building of large cattle herds, the Sioux had

beea supported by govermseast rations. The years after 1916,

vhen beef was no longer ingluded in their ratioms, were their

first experience in living without meat fer 2 long period of

time. The loss of the beef snd the cattle was an ecological

change which has continued for mearly thirty years. This

chenge might, and probabdly did, csuse modifications in the

physiclegy of the Sioux. HReslth ceanditiens and observations

of diet amsng theam substantiaste the assumption that much of

their preseat behavior may be attributable to physialegiceal
sauses,



More recent sociological and socio-economic studies of the Sioux
groups, in which the majority of subjects in the presemt study are
represented, describe current conditions which can hardly be considered
as highly conducive to the ultimate in nutrition. In his study, The

Dakots Indian Femily (24), Dr. Malan stresses the "providing of a

subsistence level of living” as the major problem of the reservation.
He questions whether the smattering of income from land leases, stock
raising, wvage labor, and salasried esployment can qualify even fifty
per cent of the reservation residents for the classification of "self-
supporting.” He describes the relief load as heavy, with large increases
during the winter months, amd explains that surplus commodities are
distributed to families in "dire need.” He points out that in instances
of so-called self-sufficient families, it is difficult to explain *how
they survive on the quentity of food they purchase.” In two communities
under study, it was felt that only about ome-third of the families could
possibly have had "adequste finencial resources to meet their obligations
for food and other necessities at the general store located in the area.”
In & somevhat similar study of snother reservation lovated in
central Seuth Dakota (25) Malaa and Powers discuss economic resources
of the genersl enviromment. The indication is that they are limited,
with livestock raising as the miin enterprise. They list Chinese
pheasants and fish as sbundaat supplemental food sturces, aad meation
deer as aveilable occasionelly in the wooded aress.

The studies of the Sioux Indians described in this review of
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1iterature, &nd particularly the recent ones by Malan, Powers, and athers

afford valuable background information for the presemt study.



CRAPTEE III
METROD OF STUDY

This study was made possible through the opportumity of the
investigator to pazticipate in a nutrition survey of 7 to 14 year old
catildren in eight Indian boarding schools in the Dakotes. The dietary
survey, conducted by South Dakota State College nutrition reseazch
' workers, was a pcrtion of a larger study spomsored by the Nationmal
Iestitutes of Health and Che Division of Indian Health of the United
$tctes Public Health Service, with the cooperation of the Bureau of
Irdien Affairs and the private schools wvhose students were included
in the study.

Specific aims of the nutritioa survey related to the present
study vere: to obtain information on the dietery intakes of the
children 7 to 14 years of age at certain periods durimg the school yesr;
to estimste the nutrieants of the diets by means of calculation from
standard tables of food composition; to obtain informstion em growth
and development of the children studied throygh periodic measures of
height and weight; and 0 assist with the securing of representative
sasples of certain body fluids for biochemical “ests.

In the pressnt study only information regarding adolescent girls
attonding the eight boarding schools will be reported. Four of these
schools are private and four are opersted by tae Oureau of Indian Affairs.

Criteria for enrollment in the sechools varies somevhat, but in generel
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it may be assumed that the quantum of Indian blood is 1/4 or more. The
tribe mest vwidely represented is the Eioux ar Dskota. Far the mest part
the 12 to 14 year old girls were in grades five through nine.

8ix of the schools could be termed "en-reservation boarding
schools® singe they are located directly on reservatioas or closely
adjacent to oue or mors reservation areas. Two af the Bureau schools
fall in the "aff.reservation" category, and are situated in or msear
quite sizable urban cemters.

During the spring of 1959 it was censidered advisable to comdmct
a pilot study ia tw of the eight boarding schools which were to be
included im tha dietary survey to begin in the fall of 1959. A sehool
vas visited by each of the field workers for a period of approximately
five days. Relevant information previously obtained wes dissussed and
summarized for esch af the schools. This included: total nusber of
children im the schools aad deviatioms to be expectad on week-emds or
speeial days; absences due to illness; numbers of individuals taking
meals in additiea te the students; types mad variations in food servies;
eperatiag conditions in the beleries; general schedules for food prep-
aratien; extent of studemt participation in feod preparation and
service; foods normelly being served to the studests; and ascunts and
kinds of USDA cosmndities received.

It was then determined that sme ¢f the main objectives of the

pilet study wvas to select a mathod which would bs suitable for obtainimg

dietary informatiea in all scheels duriag the regular survey period.
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At the time it was amticipated cChat only children from 8 to 14 yesrs of
age would be studied, but this was expsnded to include 7 year olds
before the fall Jdletairy study began,

As a means of recording dletary informsiion in the pilot study a
form was prepared on which to meke note of the following: the menu; the
nmber of both boys and girls in each age group at mesls; the food items
served @eud the total quantity comsumed; Che ¢<3timated original serving,
amounts of seconds, and average serving of all food items eaten by each
age-sex group. Space was also allowed for dotails of recipes and method
ef preparation for all mixed dishes. Amounts allocated to the separate
age groups, identified by school personnel according to dimiag rooms
seating, were moted. Im vme of the schools of the pilot study amd in
tvo of the sgheols of the regular study day students were present for
the neca mesl, therefore the record form also provided for recording
earcllment of these studemts. Investigsiors observed the large groups
as they were eating amd nmoted praetices 2s to food acceptance sad num.
ber ef secowds when available. After the meal left-over food was
veighed and gibvunts recorded. The difference betwveen left-overs and
@osats prepared provided a measure of the tetal qguantity consumed by
all the children. Somes servings of foods were measgred snd sume were
veighed to arrive at fairly gunifora sises of servings for the various
sex-age groups. Both of the sghools iy the pilet study were eaplo7ing
andified cafeteria type food service with the beverasge, bread, butter

aud oocasionally ether specified food items being placed at the
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tables, or in some cases, on individual trays prior to the arrival of
the children in the dining rooe.

After compiling the data, recipes and individual food items for
each mesl were evaluated for 10 nutrients using USDA Mendbook 8 (45)
snd the tables of food composition prepared by Bowes and Church (4).
The nutrients calculated were calories, protein, fat, carbohydrate,
calcium, iron, vitamin A, ascorbic acid, thismine, and riboflavin.

The values thus obtained for easch sex-age group for the different meals
snd snack periods were then averaged for each school. These mesl
averages vere combined to obtain daily average nutrient intakes.
Approximately 119 girls age 12 to 14 years were observed in the two
schools during the pilot period.

After the results of the pilot study were susmarised it was felt
that more mesningful dietary information might be odtained if observa-
tions were carried out through 8 consecutive 7-day period, and {if
imdividuals from the various groups could be interviewed at meal time.
It was thought that the method used in the pilot study for obtaining
dote on food preparation, amounts of food prepared sand quantities left
over, was suitable end these seme procedures were followed in the dietary
survey,

The dietary survey included sll 7 to 14 yesr old children in the
eight boardiag schools. Beth boys and girls were plsced separately
inte three age groups for the abservations as follows: 7 end 8 year

old; 9 to 11 yesr olds; and 12 to 14 year olds. Observations vere sade



for 7-dsy psrieds in the lste fall end sgain in the esrly spring, For
s 1-98y peried, five differeat ghiliéren frem the six sex-ege groups were
selected for observation eath day. At the end of sn observation in a
given echool there were 33 dally records end & weekly total of 210.

In seme instances, depeading wWom enrollmeat st the varisus age levels
ond other factors, some duplication of individuals occurred,

The chiidéren selected for ebservation were wupplied the evening
befors er on the morning ef the day of edservstiam with smsll brightly
celered ribbons which they were ashed to wvesr. Thesa served as a
mosas ef identification and sley 23 remindere that they hed bemm sshed
te tell the mutritienist immediately after a meal what they had eaten,
They were olee %9 report at the interviews se te snacks eetea during
the day or the eveaing before. This dtrect account was used aleng with
the weighed estimsted serviangs obtained before mesls to arrive at
individuel ameunts of food itams consumed. A sean of these food com-
omption recoris for sll five childrea in each of the six groups was
thea oomputed for wee in evaluatien. The data wure evalusted similarly
to that ef the plilet study fer 10 mutriaats, These 10 in¢luded phes-
phorous emd niseia Mt excluded fat and csrhehydrste.

™Ha fall 1959 edesrvatiens in the sight echoels inaluded
approxisately 270 girle im the 12 te 14 yesr old groups sad shbout 120
girls 9 to 11 years eold. The present study reports dietary dsta from
five ef the schools im the fall obeervetions. It imeludes 172 girle
frem the elder grewp smd 173 af the youmger girls.
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Copies of the forms devised for recording all types of data fros
the dietary observations appear on pages 84, 85, and 86 of the appendix.

In the eight Indian boarding schools included in the larger
study periodic height and weight messures were begun im the spring of
1959. These were continued at spproximstely four wseth intervals., In
some instances field workers for the nutrition survey participated with
other tess menders from the National Institutes of Health im taking the
measureaents. The procedures for measuring and recording heights end
wveights were established by the NIH group and the stendaréized portable
equipment which they supplied was used throughout the study. Heights
vere measured to the nearest 1/4 inch end weights to the nearest 1/2
pound. HNeasurssents were taken with subjects in light clothing and
vithout shoes.

For the present study physical measursments were obtained sn
257 of the 12 to 14 year old girls in the spring of 1959, on 335 in
the fall of 1959, and 347 in the winter of 19%0. There is a certain
esount of shift in school population over s period of mine months which
asccounts for the variations in numbers. In the csse of 150 of these
girls in six o¢f tha schools data wvere available on three successive
measures.

Hith the cooperation of perscnnel at four of the schools it was
possible to schedule msetings with greups of 12 to 14 year old girls
for the purpose of intervieviag them about omset of senstruation. The

subjects wvere them asked individually during the visits te the schools
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‘in the spring of 1960 as to when they began to menstruate. At two schools
not visited for dietary observations at that time, dermitory advisers
obligingly made the inquiries and mailed the information to the investi-
gator. In the prasent study data om age at mamarche as recalled by the
subjeuts are included for 259 adolesceat girls from six af the schools,

Neasursment of hewoglobin levels was carried sut by the Natiomal
Institutes of Health team on the basis of an approximate 10 per cmat
ssspling of the total group of children included in the larger study.
Drabkin’s method (6), which utilizes standard solutions that are con-
sidered both stable and accurate for this purpose was mmployed. It is
recommended for climical hemoglobinamstry by the U, S. armed services
medical group,

In the present study the hemoglobim values for 12 to 14 year old
girls obtained im the fall of 1959 and spring of 1960 were made avail-
able to the investigater. Four schéols were represented in this
sampling. Of the 73 girls oa vhow hemmglobin valuas were obtained in
the fall of 1959, 60 were present for the second deterwination. The
data on hewmoglobin levels will de reparted in regard to age and schools

represented and by age at msmarche.
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CHAPTER 1V
DIETARY FINDINGS AND DISCUSSION

In the present study the mean nutrient intakes of the 12 to
16 and 9 to 11 year old girls closely approached or exceeded the NRC
allovances for 13 to 15 and 10 to 12 year old girls for most nutrients
end in most schools. As can be seen in Table I, both age groups at
every school exceeded the allowances for thismine and riboflavin,
The allowances for calories were very closely approached by both age
groups at all schools with the possible exception of School Mo. 3.
Intakes of protein equalled or exceeded the allowances except for 12
to 14 yesr olds at fchools Na. 3 and 8 and both age groups of girls
at School No. 7. Calcium intakes exceeded the allowances for that
nutrient at three of the five schools. At two schools the ssan
intake of iron exceeded the allowances for both age groups. At only
one school, in the case of 12 to 14 year old girls, the iron for the
day wvas less than two-thirds of the recosmendstion. In this seme
school the mean for vitemin A for the 12 to 14 year olds was also less
then two-thirds of the recommendation for the age group. In School
Ko. 2 the intake of vitsmin A exceeded the allovance in the 9 to 11
year group and both asges at School Eo. 8 were well above the amount
recommended. With these exceptions the intekas of vitemin A were near

the two-thirds level.

At two of the schools the intake of ascorbic acid of the 9 to



WRG Allowances
@

2500

TO

TABLE X, MEAN DATLY NUTRIENT VALUES FON 7=DiY DIIETS OF 12-14 AND 9<1) YEAR OLD GIRLS AT FIVE SCHOOLS

1.2
1,3
1.8

17.0

1.3
17.8

2.0
4,3

3,5

2.0
32

13,06 1
2,5
1.8
Ol D43 0,44 0,1 04 0,53

2.6

3,9
1.6

13.0

1508 406 14,0 150 1.0 17,0

149 2.0

2.4
31

B8 14,0
13

1.6
1.3
a

2.1
18

o3 1.9
o 0,04

8.0,

oli.li, reflests difierenses as bLotwesh mesa intakes of flive different firls ia cash age ¢rovp for eash of the seven

dur e,

Protein {gm,)



35

11 year old girls exceeded the allowwsce, but at two others neither
age consumed as much as two-thirds of the recosmended amounts.

For niacin the allowance was equalled dy 9 to 11 yeasr old girls
at School No. 8, and all intakes vere well abcve two-thirds of the NIC
allovances with the exception of School Mo. 3.

The mean daily nutrient values frum breskfast only are showm
in Table II for the five schools. For the 12 tc 14 and the 9 to 11
year ®lds these are compared with the values for one-fourth of the NEC
allcwences for 13 to 15 and 10 to 12 year olds, respectively.

In this comparison 8 greater divergence can be seen than was
found for the total daily intskes. In addition there are fewer
instances in wvhich NRC allowances are exceeded. In one schonl omly do
both ages exceed the allowence for calories, though the 9 to 1l year
olds at gchool No. & have wore than one-feurth of the recommended cal-
ories. At this seme school the 12 to 14 year olds have considerably
less than the ¥RC allowance for czalories. The 9 to 1l year Hld girls
at School No. 4 were the only group wvhose breakfast exceeded one-fourth
of the daily protein recosmendation., The resaining groups at sll
schools approached the breakfast allowance rather closely. Girls in both
age groups at Schoosls No. 2 and 3 vere well above the allowarce for
calcium, as were the 9 to 11 year olds at School ¥o. 4. The 12 to
14 year olds ~: School Eo. & and both age groups at Schools No. 7 and
8 fell below the allowssce for calcium. The calciom intskes of the

12 to 14 year olds at esch ‘m,l vere lovest, but both age groups
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of girls at Schoal No., 7 were considerably below their respective
recommended calciwm allowances. Irom intske either exceeded or met
the allovances st all schools except School No. 3 for both age groups
snd at School No. & feor 12 to 14 year olds,

At two schools the vitamim A imtake was camsiderably higher
then the NRC gllowvance, and the 9 te 11 yesr elds at sne other achoel
also excesded it, However at two schools vitsmin A imtshes for both
age groups appeared ta be seriously low. Both age groups of girls at
twe s¢hesls bad wean intakes of ascorbic acid which were alwmest twice
the sllowances, shile the remsining three schosls averaged le2s than
one-third of the allovamce. Thoush there vas ast ssch differesce as
between the two age grewps in aseerbic acid coasumption at breskfast,
there was & tendeacy for the ysuager girls im all schools to have the
higher intskes. The 12 to 14 year olds at Schools No. 7 and 4, the 9
to 11 yesr olds at Scheel Na. 3, and both age grovps at School Ka, 2
were somwevhet belowv the reosmsanded sllovance for thimmine. Far the
other age groups and sshoels the breakfast sllowances ware met or exe
ceedad. Riboflavia intakes for 9 to 11 year slds at Schools Ns, 2, 4,
and 7 mmd for 12 to 14 yeer olds at icheol We, 3 were asbove the allow-
ances. Both age groups of girls at icheel Ne. 8 ware below the allow-
ances, as were 12 to 14 year olds at lqhoolo WNe. 4 and 7. MNiascin
exeacded gme-fourth of the daily WEC recommemdations at School No. 8 for
both age groups, end closely approached it for eash group at the remain.
ing schools, with the exgeptiaam of 12 to 14 year =mld girls at Sechogl

‘.. 10



In the present study the girls whe were obsarvad mmd inter.
vieved were in a fairly well routiniszed liviag situation. Exceptions
vere maida in the zase of faasilies visiting students and occasiamal
trips avaey from the school, sr wvhea parties ware held, but by and
large the students were reportimg to tike diming room for regular meals
throughout tha study. Opportunity for imdiscriminate smackimg varied
betwveea schools, snd supplemeatary saacks which were served as pert
of the school feedinmg program were tekem imto account where that was
practiced.

Futrieat intaks was delimited primarily by the mamm offerimgs
at the individwal séhools. This is showm guite alearly for mast
nutrients vhen the intakes of the 9 to 11 year olds at the various
schools are tempared. The tomparisem of intakes for bath age groups
at the breskfast meal alone pointed up the fact that thase breskfasts
which did mot comsist of the four food groups comsidgred as constituting
a standard breskfast pattera by Purdue researchers (17), also did not
meet mutrient ssounts of eme-fourth the daily NRC allowmmeses. Im such
cases mgautioned in Hoberts' Nutrition Wprk with Childrem, "the chances
are great that he o . . (the givild) . . . will not compemsate for the
loss at lumeh.® (17)

Asong these adolesgent girls it is guite clear also that the
breakfast deficit vas not sede up 8t mmy time duriamg the day for the
ene most glaring lack, that of ascorbic seid. The patterm for a Type

A sghieel lunch was fsllewed st the masim meal in the schaals,



Rev snd cooked vegetables snd fruits were offered st that tiie in the
majority of schools, but were mot sufficimmt to wake up for the
omission of fruit er fruit juice (preferabdbly citrus) at the breakfast
meals. This fsad greup was sansidered firet by the Purdue workers in
evelusiing breskfasts for sdequaey (17).

Quite obviously there are factors oiher then wemu offerings
whish are operstive i tats]l food comsumptien, simce censiderable
varistion existed a¢ batween the 12 te 14 year alds and the 9 to 11
year olds throughout. In the csse of cslories ia all but one sghaal
and of protein, vitamin A ind ribeflevin in the majority af schools,
the findings indigate thet the 9 to 11 yser alds had higher intakes
than the 12 to 14 yesr olds. 5Since the iatskesz of itha ¥ to 11 year
old girls reflect the eveilability éf mutrients im the menus those of
the 12 to 14 yeer olds muni flwituste from other causes. The inveasti-
Bitor found thet im the case of the 12 te 14 yeer olds iaterviewed,
individual cholee in regard to menu offerings played a largs part im
the finel dietery fimdings for the group. Im sdditiom to the teperimg
off of STult supervision of the shild's eatimg practices, there appears
to be a tendency for the nidav edelesgent girl to assert heT inds-
peadence to & degree by omittimg certaim foods which sha hes earlisr
fdmntified as deing "good for her.” A growiag concern over the
pessibility of geining toe much weight is sametimes evident also. As
Morgan peointed sut in her summsry of the regiomsl nmutritiemsl status

studies (I8), there may be an actusl decresse im eppetite with resultant



lowered total food intske following the pre-pubertal growth spurt,

This factor may well have contributed to the variations noted here.

60
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CHAPTER V

RESULTS OF PHYSICAL AND PEYSIOLOGICAL
MEASUREMENTS AND DISCUSSION

Mesn heights and weights ¢Z girls falling ia the 12 to 14
age group from the eight boarding schools in the larger study are
recorded in Table III, These are for three successive seasons of
the year and ages are to the mearest birthdsy as of January, 1960,
The total number of girls represented wes 257 im the spring of
1959, with 335 in the fall of 1959, and 347 in the winter of 1960,
These results indicate greater heigliit and weight with increased
years at all schools. They also show mo drop off ia growth during
the suzmer ssaths, The gaim in beight for sll 12 yesr olds between
the spring and fall seasures was 3.0 imnches, but between the fall
and winter it was 0.3 inches. Correspomding gain for 13 year olds
éaring the simsier months was 1.4 inches amd during the fall was 0.6,
Fourteen year olds shewad the least gainm in height at both seasons.
They imeressed im height by ealy 0.9 inches batween spring aamd fall,
and by G.3 betwesn September and January, The results in weight gain
follov a similar pattern: twelve year olds gained 5.1 pounds during
the summer sad 3.4 during the fsil; thirteem year olds geined 7.9
peunds between April end September aad 2.3 during the fall; fourteem
year olds imereased ia weight by 7.0 pounds between summer and fall
and by 1.3 between fall and wiateyw.

With this greup of asdolescemts greeter growth in beth height



TARS III,

Age Bo, of B, of 4 Be. of ;
=

1 12 F ) 7.6 04,0 % ] %,.6 9,3 F+ ) .4 94,3
19 19 .9 93,3 19 .1 96,3 16 60,7 100,.8
14 19 62,5 121.4 a 2.6 1114 2 62,6 15,6
2 e 10 %.1 75 13 57.8 03,8 19 0,1 00,5
13 o 0.4 96,6 u 0.8 300.5 13 61,3 107.2
" 10 N0 207.3 n 60,6 02,0 o 61,6 217,53
] 12 '] 8,2 1.7 » 57,9 (W 16 %,2 4.3
13 10 %3 87,0 b7 ) N0 94,3 13 Wb 98,7
14 4 60,3 99,0 ? .2 12.2 s 61.9 105,2
4 12 v 5.5 8.0 ) 7.9 8.3 » .4 91.7
13 16 9,3 92,2 17 69,7 98,0 10 60.3 302.5
14 9 60,9 29,0 13 .. 105.1 13 62,3 120.6
] 12 ? .9 73.8 ) 56,2 7.2 (] 9.8 82,9
19 2 .1 7.5 3 9.4 93,0 3 60,2 94,3
14 3 60,9 99,9 6 60,9 114,0 6 61,0 113,5
¢ 12 u 5.8 7,9 13 .1 84,2 11 0,2 89,2
13 13 9.4 93,6 17 9.9 107.4 » 60,1 102.8
14 6 .0 102,7 10 61,0 111,38 0 61.0 11,9
? 12 13 9.9 78.6 19 7.1 63,1 » ».2 89,2
19 » 7.4 90.0 -] @0 98,0 22 60,6 101.5
M 16 8,7 7.4 ] 61.1 103.0 » 61.8 100,0
(] 12 6 95,2 85.3 1 57.0 89,2 12 9.2 911
13 ° %N.1 92,9 12 0,2 92,6 n 60.0 9,2
14 [} 61,3 102,0 o 61.4 102,5 14 62,0 100,S
& 12 [y} 9,2 80,4 120 S7.4 65,5 1 7.7 88,9
s 13 2 .49 90,6 112 X 90,5 113 60,4 100,8
" n 60,5 08,2 97 61.4 100,2 114 61,7 110.5

1]
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and weight during the mnine nosth period was shown among the 12 and
13 yeer elds than smong the 14 year olds. The increases in height
were more marked at the earlier age than were increasses i{n weight,

As Hathaway points out im her Research Report Ne. 2 on heights
and weights of children in the United States (14), "Chenges in height
snd veight have lonrg been used ss en index of growth snd a criterion
of sutriture.® The preparatiomn of a growth record form which would
be & saavenient reference for evaluating the development of individ-
ual children or groups of childram wvas cospleted by Meredith in 1949,
This vas based on large mmmbers of childrem who were livimng in the
Midwest (27) amd 18 an owtgrowth of resesrch seaducted by Stuart and
Meredith at the University of lews., Growth record charts allaw for
the pletting of both height and weight chamges against age to
establish the perceatile or normative sone im whieh the child falls.
In describing the zones which correspond to the 10th, 30th, 70th end
90th percentiles the terms "short and light, moderately short aad
light, moderately tall and heavy, sad tall smd hesvy® spply, respec-
tively, with the 50th perceatile imdicating ™average® for beth height
sad weight. VWriters state that in most instances the child’s height
and weight will fall im correspoading mormstive zones. (22, 27)

In the preseat study the mean mgssurements of height and weight
fer 347 girls im the 12 to 14 year old group were ssmpared with these
aeree, The results showm in Table IV jndicate that a3 & grewp taey

asy be descrided as betwean "short and soderstely short”™ im height.
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TABLE I¥, MEAN HREIGHTS AND WEIGHTS AT WINTER MEASURE COMPARED WITH
MEREDITH GROWIH NORMS FOR NEAREST AGE, EIGAT SCHOOLS

e ——————————— e SB S BE eeiS —— )

Age o, Height Meradith Waight Heredith
Yrs. Girls In. Percentiles Lba, Fercentiles
12 120 57.7 25¢th 88.9 52md
13 113 60.4 27th 100,.8 S2ad
14 114 61.7 25¢h 110.5 33rd

Since the mean weights for sach of the threz age groups fall very

near the 50th percemtile, they would be considered "average” in

waight. The investigator mied the values given for the marmative

sones (27) snd computed percentile placasent of the girls in the prasent
study to arrive at the percentile figures shown ia the table.

The means for height and veight for adolascent girls in this
stiidy vere compared with data for like age groups amomg the Havajo and
Papsgo Indians, and with the results from a Canadian study (7, 41, 30).
Measuremants for these groups were shtained in thie middle 1950°'s.
Papego girls ware shorter snd heavier, Navajo girls were shorter aad
lighter, smd the Canadian group was wery mearly the same im Both
height and weight as the girls im tha present study.

The literature regardimg adolescents amd their growth ususlly
smphasizes the difference ia timing @f the rapid growth for boys amd
sirls durimng the period (7%, 22). The Adolescent ia Your Family (39)
sxplains that, "The twelfth year im girls and the fourteenth in boys

are wost often those in which the greetest gaim im height is made”,
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and skeletal and sexual maturity are rather closely relsted. Longi-
tudinal studies h this srea (12, 34) show ade finf e reld jonsh¥
between stature or physique amd meturstim.

Table V gives the informationan agest f irst meastruati™ o
recalled by 259 of the 12 to 14 year ald girls attending six of the

schocls in the study. These figures indicate a relatively large num pey
of sirls 18 4, is og; range, 95 eut of 259, who had not resched semsrche,

TABLE V., AGE AT MENARCHE AS RECALLED BY SUBJECTS IN SIX SCHOOLS
———————————— e ——

g —m:.,.—'rr;:z“’ Ty T e Wenerehs

. ootee o~ am M.L"g_m-mg'-‘;%-
-

12 8 2 24 26 306 o oo e = B 67,0
13 g y 11.7 16 19.8 29 358 . .. 27 333
PR S 5.4 13 19.4 35 %6 24 25,8 11 11.8
All

Ages 239 16 6.2 60 23.2 64 2.7 2% 9.3 95 36.6
%
Less than half of the twelve yesr olds interviewed had begum menstru-
sting, but almost 90 per cent & Cie 14 yesr ol do led res thed menarchy,
These figures show a @ #1 of ey 16 girls in the259 as levi g weasiry
ated before tifY wars ¢l even snd sm- Blf years of age. Tha gy Mgy
munber & 51718 sppeart® resch semarcie sta boutll yesrs ofa | &

8 gted 1 . thg Children's BF esmp wbl cation guotedearlier . "The#largest



66

sumber of girls first menstruate vhaam 13, although s good memy do so at
12." (39) The research reported by Reynolds amd ¥ines was conducted
during the 1940's mad lists 12,9 years ss the mean age at memarche for
that group (34)., In & 1956 repert of 233 girls living in Northern
Sloveniy, Krajl-Cercek states the msan sge of menarche as 13.61 years
vith a range of from 10.0 te 17.25 (21).

It was felt that th: infermatiom in regard to enset of wan-
strustion would be of value if cossidered together with other dats
such as the maasur: aats of height end weight for imdividuals. In
Tables III and IV the data om heights and weights vere showm for the
aggregate of girls at the givem chronolagical sges in each of the eight
s¢heels for three sessons. Tsble VI esmpsres heights amd weights of
150 individmals im six of the sgheols vith ages st memsrche. This
table seems to iadicate that the girls reachiag msmarche at an earlier
age were taller and hesvier at a given chronological age than those
e reached senarche later. At 12 and 13 years of age there is &
spread of from four to six imches in height amd 16 to 26 peunds im
veight betwpen these met haviag reashed mensrche and the girls whe
ssmatruated before 11 years smd 6 months of asge.

The perceatile ranking by Meredith noves of the 1350 girls en
vhom menstrustisn information wes obtaimed is shewm im Table VII. Hince
the number of 12, 13, aad 14 year olds was gpproximately equal, the
esuparison 18 sede usimg the Meredith sorm for girls 13 years of aga.

The pesoastile placoment in both height and weight for girle



TABLE VI, MEAN NEIGRTS AND WEIGHIS BY CRRONOLOGICAL AND MENARCHRAL AGE, SIX SCHOOLS

Chromologicel Age

ilt at T_i_l!!o YT8e 14 ! e :
m‘ . ! . 10 Mo, Ht, in, We. 1b, i’o i ‘;:- __i:. ‘bo
Before Sptilg 1 5905 9&.0 2 62.2 116.5 2 6‘02 lzloo
11 yr, 6 =0, Fall 60.5 99.0 62.6 129.0 61.4 130.0
Winter 60.8 98.0 63.2 132.0 61.6 126.0
Cain 1.3 7.0 1.0 15.5 0.4 5.0
11 yr. 6 mo. Spring 11 38.1 93.2 12 58.8 9.5 9 62.8 121.3
12 yr. 6 mo. Fall 59.2 98.8 60.0 102.7 63.3 124.2
"‘u“r ’907 102.‘ 60.9 1050‘ 63“ l26.9
Gain 1.6 9.2 2.1 5.9 0.‘ 506
12 yr. 7 mo. Spring 0 18 59.7 98.9 18 61.3 103.1
13 yr. 6 o, Tall 60.8 103.5 62.0 106.3
Winter 61.2 107.4 62.2 “508
h‘u 1.5 8.5 0.9 12.7
13 yro 7 mo. Spring 0 0 13 9.6 92.3
Fall 60.5 96,2
Winter 60.9 98.6
Gain 1.3 6.3
Henerche mot BSpring &0 55.3 74.5 20 56.5 80.8 & 59.0 83.8
yet resched Fall 56.4 79.0 57.9 85.0 60.1 88.8
Hinter 57.4 82.3 $8.7 85.1 60.2 9:-.!
ﬁlin 2.1 708 202 ‘03 1.2 7.‘
All ages 52 52 46

iy



mmstrveting earlier wvas considerably higher them that of the girls

she senetyusied lster or had net yeot mametrusted.

TABLE VII. MEAX HRIGHTS AND WEIGRTS BY AGE AT MERARCRE, AND CGMPARISON
OF WINTER NMEASURES WITR MEREDITH GROWIW NORMS, 13 YEARS

T e e Ty e e e e W W T T
Average for all ages at winter measure and

Age at M h h _norms L)
Menarche Ha, Ht., in, Percentile Wt. Percentile
Bafere

11 "o 6 . =

12 yr. § wo. 32 $1.3 &Dth 114.9 78¢th

12 y¥eo 7 B, =

13 yr. 6 mo. 36 61,7 &5ch 111.6 Tith

13 b 2 X0 7 b, =

nengrehe Hot

Yet Reached by 58.8 12eh 89.2 téch

Research conducted by Iows investigators, ssomg 113 girls be-
tveen the ages of 7 mnd 13, wes directed toward dafimiag characteristics
of girls identified as uf besvy physigie. A report of thair stuidies
shows that 90 girls ia their heavy sad obese and mediums physique groups
had begun menstruating. All of these had reached memsrche either before
or during their twel fth yesr of sge. These warkers state, "Those girls
ia the hesvy sad sbese greup vho had resched memsrche had reached it,
&a the average, about feur moaths shead of these in the medium grouwp.”(11)
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In Table VIII uean hemoglobin levels for 12 to 14 year olds ia
four of the schonls under study are givan for the fall of 1959 and
spring of 1960, The mean values showsd little differemce for the twe
gsessons, In some instances the trend was toward higher values in the
spring than in the fall. The over all means for all ages in all
schools were 11.6 and 11.7 gu. /100 ml, #f blood for fall and spring
respectively. Remoglobin values of 11.0 to 12.9 gu./100 ml. are com-
sidered *Faiz® by some invastigators (27, 42, 26), though others

would judge the lover value as "Poox® (5).

TABLE VIII. MEAK HEMOGLOBIN LEVELS BY SCHOOLS AND AGE GROUPS,
FOUR SCROOLS

Fall 19 %;;5 1960
Schoal Age yrs. No. girls bin gn ¥ No. girls Hemoglobin gm %

—

5 12 7 11.7 6 12.2

13 2 11.8 2 12,2

14 2 10.8 2 11.7

6 12 10 11.1 7 11.6

13 12 11.3 9 12.0

14 2 11.6 2 10.6

7 12 3 12.3 3 12.3

13 17 11.5 13 12,5

14 1 11.0 1 12.6

8 12 2 12,7 1 10.7

13 11 - 11.2 9 11.4

14 [ 12.2 3 10.5
- 8.0 Sl
All 12 22 12.0 .03 17 11.7 104
Schools 13 42 11.4 1.249 3 12.0 1.222
14 9 11.6 .62 8 11.4 1.679

All All

Seheols Ages 73 11.6 1.086 38 11.7 12.108




70

Certainly the values obtsined in this study are considerably
belov those baing reperted for adolascents in somevhat similar popue
latiea groups, Only seven per ceut of a group of Navaje girls had
values less tham 12.3, with over 50 per cemt having levels grestesr
than 14,2 gu./100 nl. of bleed (7). The seam value for 53 adole
esemut Papsgo girls was found to ba 12.5 gw. /100 nl. of bleed (41).
In & mutritiona]l status study condugted in s Sismese village,
hemogleobin values vere obtaimed for 112 girls aged 7 through 14. Of
this susber, waly 11 had valuss of 11.5 gn./100 ml. exr below, with
75 having hemoglebin levels abave 12.73 ga./100 ml, of blood (15).

A repert en sxemis among Alaskasn Easkimos lists hamoglobin levela
ssparstely for all sehool ege childrem in eaeh of the four villages
under study. The wsaas reflact levels for epproxiastely 39 boys amd
girls im each village, TWe lowest value was 11.96 gm./100 ml., with
12,00, 12.37, and 13.21 gu./100 ®l. being reperted for the sther
three villages (36). 1Im every cade these ars sbove the mean levels
of bemeglobin found for sduleseemt girls in the present study.

As indicated in Roberts' Nutrition Work with Childrem, hemoglobin
eoncentrstien is one of the mest widely used biochasiesl measures of
sutritionsl statwse, but ia adults the hemoglobin levels may be lowered
through bleed-loss (27). With adolescent girls it might be presumed
that menstruatiom could influence hemoglobin comcentratiom asdversely.

The data on hemoglobin were examined ta ascertaim whether, as

mlight be expected, the age at eemsrche had influmoed the apan valeas.



n

No clecr relationship covld be found, In the Iowa studies previously
pited, Gschneidner and Roderuck (12) indicated thst the hemoglebin
levels for the earlier maturing girls were essentially the ssme as for
thase vho matured later. The M8an values for che two groups were 12.359

end 12,76 gn./10) ml. of blood, Tespectively.
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CHAPTER VI

INTERRELATIONSRIFS AMONG DIETARY FINDINGS ANIi PHYSICAL
AND FHYSIOWOGICAL MEASUREMENTS

The sean nutrient imtekes, as calculated for the adelesceat
girls in the present study, could be comsidered satiefactory except
for sscerbic acid in certain of the sghools, But in essessing rels-
tionships betwesn the diet, as showm for ¢ mean of five diffaremt
girls for esch of seven days, and tha physizal and physislegical dats,
it sust be hept in mind that the distary practices reported represent
purrent conditions only, both for the bosrding schools included and
for the imdividusls under study. Assuming that the girls who were
sbeerved had buen vomsuming & like diet throughout their school years,
it would still snoempess omly three-quarters of esch of aspproximately
SavEnR years, or less tham half of thelr total life. Under these
circumsteances, it is guaitisnsble vhother any correlation between
prasent diets and physical and blochemicsl sensures could be expested.

Height and wveight messures ere reported for five schools, age
ot onnet of menstruation for three of them, and hemoglobin waluss for
tws. There @ppeared ta be scwe relstiosship betwveea the averags figure
far calories cossumed by the girls, sad the dste on sean weights., Very
fev individuels could de considered overwveight, vith enly e smell
number in the 90th pereentile of the Heredith morms, Other investi-
gators sppsrently found grester mumber® im this classificstion ameang
ssmevhat simllar groups (28, 41).
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The dats im regari to asge at menasrche, as recallad by the girls,
shoved a slight tremd towsrd esrlier maturatiom smong girls im the
sghools where the irom intakss, particulerly of the ¥ ta 11 year olds,
were 8t & relatively high leval, However, whem the data obtained ware
carefully exssined with respect to protein intake #md height, and iron
or protaim intake and liemoglobin levels, no &lesr cut relatisnships
ware foumd,

Diet histories and 7-day dietaries on an individual dasis,
combined with a larger sempling for hemoglobia determinmaticas might
wll reveal more interrelatiomahips.

Bovever valuable more complete dietary dsta sad sore extmmsive
bioghemical messures might bde in discovering relatiemships, mamy other
factors have been showm to influsmce both age at memarche snd comcen-
traticis of haioglobin, A few which sppear widely divergent are
emotional climate, incidenge of infectiom, amd geegraphiz location
(7, 15, 21, 28, 35S, 39, 44, 46). A gmmstic factor is ssmetimes sug-
gested, but im a report om hemoglobin levels smong Alaskam Eskimes this

vas ruled out (36),
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SlAPTER VIX
SUMMARY AND CONCLUSIONE

In this study on the dietaries snd nutritional status of
adolescent girls attemding Indian boarding schools in the Dakotas,
data wgre obtainad em diets for s parind of meven consesutive days,
sa heigits amnd weights st thres seasons, hamoglobin lavels for twe
seasons, sad age st mensrche.

Standard tables of food compasitiom (4, 45) were used to
evaluate the 7-day diataries for tha 12 to 14 and 9 to 11 year old
gsroups of girla. Calories and putriunt vilues of the diets wars
compared with the MEC recommended allowances (9, 31, 43). The results
indicated that the observed diets campared faworably with those
reported by othar imvestigators for somewhat similsr groups (1, 2, 7,
11, 28, 41). 1a general the calorie and nutrismt valu#és® of the diats
clasely aspproached sr exceeded the recommended sllovances with ths
exception of ssgerbic acid at certaim of tha sahools, The inclumiom
of a elirus fruit at breakfast im thasa schools (17) would hawe provided
an adeguste smount of asecorbic acid. A slight tread in the direction of
lower mutrient intskes among the older girls of the two groups was pot#d,

Results af height and weight measurss azcordimg to chromolagicsl
age indigete that mesm heights for the 12 te 14 year old girls fall
vithin the shert glamsificatiom, sccording to Meredith morms, but mesn

weights were close te averags. When the height #nd weight dita were



15

rslated to ssmarchesl age s wider spread im percentile ramking was
sbserved. Comtrary to currest opinmisn om the subject (8, 11, 35, 46)
obesity was uncoamon ssong the girls ia the growp studied.

The age at menarche, im general, is similar to that of the
general populatiem, Aamy differsmce evidented im thia characteristic
is teward later rather thea esrlier saturatioa.

The sean hemoglobin values for the group as a whele were found
to be in the "Faizx” clessification. The fact that hamnglobin levels
were not higher cam herdly be explaised om the basis of currea:
distaries. These values mry reflect previous dietary inadequacies or
the effect of a mamber of sther factora. Howvever, any purely geastic
iaflusmce ia Gsudtful. PFurther investigatioa 1s needed im erder to
establish s cewsal relastivastip of any kinmd.

It 1s hcped that the presant study will heve ceutributed sose-
thing of valwe comcernimg the nutrition of adolestent girls and that
it say aéd te the informetien asvailable about imdividuals of a

porti dler ethmis erigin.
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Adolescent girls in recreational activities at Holy Rosary Mission
and Waehpeton Indian Schools
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|

Some younger adolescent Indian girls at Holy Rosary Mission im Pine
Ridge. Two sets of twins attending the school are shown with Father
Edwards, Superior at the Mission,
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Mixed groups of adolescents in class and free-time activity at Oglala
Community School, Pine Ridge
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Mcnu SChOOl ----------------------------------------------
____________________________ Date.. N
Breakfast Morning
3 Noon
Dinner .
Evening
Luncheon Between Meal
S Morning
upper Afternoon
-------- o Snack Evening
Boarders Adults
Elem. Girls._________ Men oo
Elem.Boys... .. Women —
Total o Total ..o -
HS.Girls..._____
DIETARY OBSERVATIONS
Date Mel . . . S School .. .
[ 6yr. 78 yr. 9.11 yr. | 12-14 yr.
Item | Girls Boys Girls Boys Girls Boy« Girls Boys
Av.Sv. Av. Sv Av. Sv. Av. Sv. Av.Sv Av. Sv. Av. Sv. Av. Sv.
—— - - |- —
e ! ;
1
|
——— — S 8

Foras used to record general dietary observations.



TOTAL FOOD PREPARATION

85

Date ... . . Mel . School
Weight Food Weight Weight or Leftover Wt or Qty.
Item Container Container Qty.Food Food used
Served

* i .

I ! |

|

' i

Form 4:1-60

Form used to record food preparation data.
One side of card left blank for recipes.



Dietary Observations
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Date Meal School
Food I
Commmon COMMENTS
Serving
____716&8yr, old i
H
4
| |
1
i
=
9-11 yr. old
1 T
1 |
|
1
Boys
’

____j:::_'——"

12-14 yr. old

S o—

—
]
= 1
s i

1
L I
L I
—

Form 5:10-59

Form used to record individual interviews.




Holy Ressry Mission, Fine Ridge, South Dakota

Oglala Commumiity School, Pine Ridge, South Dakota
Fierre Indian Bebeel, Pierre, South Dakota

Rosebud Boarding School, Mission, Seuth Dskota

ft, Francis Indiaa School, 5t, Frameils, Seuth Dakote
St, Jossph's Indian School, Chambsrlein, South Dakota
St. Faul®s Indism School, Marty, South Dakots
Hahpeton Indiam Scheal, Wshpetom, North Dakets

*order of above list does not relste te munbers assigned te the
schools in the study.
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