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(Medicine Man at Napaskiak)



ASSISTANT SECRETARY OF DEFENSE
WASHINGTON 25, D.C.

HEALTH AND MEDICAL, August 31, 1959

On behalf of the Interdepartmental Committee on Nutrition for
National Defense (ICNND), it is my pleasure to transmit this report,
An Appraisal of the Health and Nutritional Status of the Eskimo in
Alaska.

The clinical and biochemical phases of the survey, conducted in
March-April 1958, included the Eskimo National Guardsmen and a

random sampling of eight Eskimo and two Indian villages. This was a
cooperative undertaking of the ICNND with the Arctic Health Research
Center, the Division of Indian Health of the U. S. Department of Health,
Education, and Welfare, the Alaska Command of the U. S. Armed Forces,
and the Alaska National Guard. A detailed report of the dietary studies
conducted in the ten Alaskan villages will be published at a future date

by the Arctic Health Research Center. Dr, Christine Heller of the .

Arctic Health Research Center is continuing these investigations.=-< s
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The evaluation of the dietary intake, customs, and habits of these "5 ;’ p”f :
few remaining native villages will enable a much more meaningful ) 79 & ﬁ.
evaluation of the clinical data. The Alaskan aboriginal people have and ~ '~ 5?

will continue to have a remarkably successful adaptation to their environ-
ment and unique food supply. The purpose of this study was to establish
a baseline of nutritional appraisal in order to evaluate in future years

the effects of cultural transition in relation to health. Continued
assistance to provide medical and dental care, housing, and economic
development is most essential. I wish to call your attention to the
general conclusions of this report on page 118,

W“[
Frank B. Berry, M.D,
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XI
I - PREFACE

1. Administrative History

A program of research on the nutritional status of Alaskan natives
has been under way in the Arctic Health Research Center, Anchorage,
Alaska, for several years. The present study arose from the interests
of the Department of Defense.

At a meeting of the Interdepartmental Committee on Nutrition for
National Defense (ICNND) 28 May 1956, Dr. Frank B. Berry reported that
the Secretary of Defense had inquired if the ICNND would be interested
in conducting a nutrition survey of the Alaskan natives. This proposal
was considered favorably by the Committee, and the Secretariat was
authorized to explore the possibilities further. Discussions were held
with Dr. Jack Haldeman, Chief, General Health Service, Public Health
Service, Department of Health, Education, and Welfare (HEW) and Dr.
John C. Cutler, Program QOfficer, Bureau of State Services, HEW. Toward
the end of 1956, the Committee received a formml request from the

Arctic Health Research Center for assistance in financing and con-

ducting a nutrition survey of the Alaska National Guardsmen while they

were_in their annual encampment in Anchorage and also in completing a
survey of the inhabitants of ten native villages. The Committee
appointed an ad hoc group, with representatives from the General Health
Service, Bureau of State Services and the Division of Indian Health of
the Public Health Service; and including Dr. E. M. Scott of the Arectic
Health Research Center, Anchorage, and Dr. John B. Youmans, Consultant
to the ICNND, to meet in April 1957 to draft a proposal for Committee
action.

At a meeting in May 1957 the Committee agreed to serve as a co-
ordinating and sponsoring agency for a nutrition survey of the two
National Guard Battalions during their 1958 encampment and a clinical
and biochemical survey of the inhabitants of the ten native villages
in which the Arctic Health Research Center, with the aid of the
Division of Indian Health, had been conducting a survey of food intake
and dietary habits.

2. Acknowiedgments

Many people have contributed to the work of this study. The names
are arranged here according to their respective organizations.

Arctic Health Research Center, Anchorage, Alaska

Dr. A. B. Colyar - Director, Arctic Health Research Center

Alaska National Guard

Brig. General Thomas P. Carroll, Adjutant General, Alaska National Guard
Major William H. Crawford, Commander, First Scout Battalion
Major Harry E. Voelker, Commander, Second Scout Battalion
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Alaska Native Health Service

Dr. Joseph A. Gallagher - Area Officer in Charge, Anchorage
Dr. Robert I. Frazier - Medical Officer, Kotzebue

Dr. Elmer E. Gaede - Medical Officer, Tanana

Dr. William A. Brownlee - Medical Officer, Bethel

Village Teachers

and Mrs. Roman W. Kinney, Akiak

and Mrs. Emil Kowalczyk, Kasigluk

s. Mary McDougall, Napaskiak

and Mrs. John F. Gordon, Hooper Bay

. Ida A. Hunter, Newktok

and Mrs. Fred G. Fisher, Point Rope

and Mrs. Russell Mclaughlin, Shishmaref
and Mrs. Walter A. Ortman, Allakaket
and Mrs. Ley M. Kahl, Haslie

and Mrs. S. William Benton, Noatak

FEEEEFRERE

U.S. Military Orgenizations - Alaskan Command

Lt. General Frank A. Ammstrong, USAF - Commander in Chief, Alaskan Commend
Maj. General G. C. Mudgett - Commander, U.S. Army, Alaska

Brig. General John R. Copenhaver - USAF Surgeon, Alaskan Command

Colonel Sterrett E. Dietrich - U.S. Army, Surgeon

Lt. Colonel Wade F. Heritage - U.S. Army, Deputy Surgeon

Lt. Colonel George D. Pleasants - Post Surgeon, Ft. Richardson

Finally, the subjects themselves should be complimented for their
pleasant welcomes, patient forbearance and altogether cheerful and
intelligent willingness to help with the tasks at hand.

Team Members

Dr. John B. Youmans - Field Director, Army Medical Research and Develop-
ment Command
Lt. Colonel Laurence M. Hursh - Director,-l-/ Army Medical Research and -
Nutrition laboratory
Dr. Edward M. Scott - Deputy Director, Arctic Health -Research Center

Dr. George V. Mann - Clinician,~/ Na.tii?a.l Institutes of Health

Mr. C. Frank Consolazio -~ Biochemist, Army Medical Research and
Nutritiog Laboratory

SP-3 Edward J. Sheehan -~ Technician,./ Army Medical Research and
Nutritign Laboratory

Pfc. Jay M. Jamison - Ter:hnic:'ue.n,l Army Medical Research and Nutrition

Iaboratory

Dr. Donald B. Kettlecamp - Cl nician,l/ Alaska Native Health Service

Dr. Ruth Coffin - Clinician,2/ Alaska Native Health Service

Dr. Christine A. Heller - Nutri‘c:'Lon:Lst,l Arctic Health Research Center

}! Field Team Member, Kotzebue party.
2/ Field Team Member, Bethel party.
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Team Members (continued)

Mrs. Isabelle V. Griffith - Chemist, Arctic Health Research Center

Miss Anna J. Pitney - Chemist, Arctic Health Research Center

Mr. Lyndon Sikes - Chemist, Arctic Health Research Center

Dr. Milton Silverman - Eﬁochemist,z National Institutes of Health

Dr. Albert L. Russell -~ Dentist, National Institutes of Health

Mr. Carl L. White - Statistician, National Institutes of Health

M/Sgt. Dale 0. Starr - NCO in Charge, Dispensary, Fort Richardson

M/Sgt. Harold G. Coffman - X-ray Technician, Dispensary, Fort Richardson
SP-5 Ronald J. Murphy - Technician, Dispensary, Fort Richardson '

3. Objectives

The extent of. success of the adaptation of the Eskimo to a uniquely
limited and precariocus food supply in a harsh environment has been a
challenging question to physiclogists for over a century, Arctic ex-
plorers have often discussed this problem and some have taken highly
controversial positions based on their estimates either of the merits
of the Eskimo dietary regimen or the status of the natives' health.

The present study was undertaken to investigate this question in co-
operation with the Arctic Health Research Center (AHRC) of the
Department of Health, Education, and Welfare, the Alaska Command of
the U.S. Armed Forces, and the Alaska National Guard.

Members of the AHRC with the support of the Indian Health Service
have been conducting systematic studies of the dietary habits of the
Eskimo and, in particular, their hematological disorders. The present
work was intended to complement those studies. The work described here
was designed to evaluate the nutritional status of the Eskimo of all
ages and both sexes by carrying out physical appraisals and biochemical
measurements of specific nutrients in blood and urine. These data were
then to be evaluated along with the dietary evaluations and food

analyses made available by continuing studies of the Arctic Health
Research Center. Additional measurements of consumption of food in
the mess halls were made among the native members of the Armed Forces..

L. Explanatory Addendum

Since the present study was done and much of the report was written
before or during the emergence of Alaska as the 49th state, there may
be descriptions herein or references to agencies or procedures which
have been superseded by new organizational arrangements.

2/ Field Team Member, Bethel party.
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II - INTRODUCTION

1. The Cultural Background

The Eskimos, Indians and Aleuts of Alaska vary widely in their
culturel traditions and present day mode of living. At the time of
the white man's arrival, the Eskimos occupied all the northern and
western coasts of Alaska, and lived on the socuthern coast as far east
as Prince William Sound and on Kodiask Island. The Eskimos were divided
culturally into a Northern group, the Thule culture, and a Southern
group, the 014 Bering culture, with the dividing line situated on '
Norton Sound in the vicinity of Unalakleet. Northern Eskimos still
speak the same language as the Siberian, Canadian and Greenland Eskimos,
while the Southern Eskimo language is quite different. The Aleuts
originally occupied the western half of the Alaska Peninsula and the
Aleutian Islands. Thlingit Indians lived in southeast Alaska, while
Athabascan Indians occupled the interior regions of the territory.
The map in Figure I shows these reglons while Table 1 gives the
population of these cultural groups in 1950.

TABLE 1

ESKIMOS, INDIANS AND ALEUTS IN ALASKA IN 1950

Population Median Age
Eskimos 15,882 17.7
Athabascan Indians 6,783 -—
Aleuts 3,892 17.9

Source: U.S. Census of Population, 1950, Vol. II, Parts 51-
53. (1)

The Eskimo culture in North America has been traced back through
the Christian era. The "Thule" culture based on whaling seems to have
spread eastward from Alaska to Greenland during the period 500 to 1000
A.D. In the saga of Eric the Red, reference is made to ''skraelings"
(Eskimos) in labrador in 1003. Possibly because of the disappearance
of whales from the Central Arctic, a deviant culture based on fishing
and sealing spread back to Alaska. These migrations appear to account
for the presence of a single, primitive, Stone Age people with a com-
mon language and tools who occupied the 6,000 miles from Alaska to
Greenland when Rink explored the latter area in about 1850. The oldest
Eskimo culture is the "0ld Bering" culture which flourished on both
sides of the Bering Strait. This culture was based on the hunting of
fish and sea mammals. In Burasia the Arctic culture was based on
reindeer breeding, as in Lapland, except for a limited area of - Eskimo
culture con the Chukchi peninsulatzs.

The Eskimos, like the American Indians, are of Mongoloid ethnic

origin. Eskimo skulls are narrow and oblong with a definite sagittal
ridge. The lower jaws and maxillary bones are highly developed and

-
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prominent. The skin, hair, epicanthal folds and lumbar pigment
testify to their Mongoloid origin., 1In contrast to the Negro the
Eskimos have narrow noses. As in the American Indian, blood group
type O predominates among the Eskimos.

The present study was concerned primarily with the two groups
of Eskimos, defined by geographic areas, and to a lesser extent with
Athabascan Indians and Aleuts. In order to understand the situation
of these people today it is important to review the primitive con-
ditions under which they once lived, since all of them are now in
transition between the primitive and a modern way of life. This
transition began in the 18th century for the Aleuts with their intro-
duction to the Russian explorers and traders who followed Vitus Bering
into their territory. For the Indians and Eskimos the transition
began later and at different times for different groups. The coastal
Eskimos who lived on marine mammals were exposed to the white whalers
and explorers of the 18th and 19th centuries, while some of the
inland Eskimo and Indian villages have had important contact with
white culture only during the past 60 years. The extent of accultu-
ration is thus variable,

Eskimos have managed by a number of ingenious methods to maintain
their numbers and to carry on a marginal existence under exceptionally
adverse conditions. In order to survive in the Arctic, they have had
to utilize every available resource. The primary consideration for
the location of an Eskimo or Indian village in Alaska was the available
food, fuel and water supply. The population balance in such an
economy was important since overpopulation meant hunger and sometimes
starvation. When the population became too large for the available
food supply or if the food supply became scarce because of persistently
unfavorable weather conditions or some other accident of nature,
family groups would break away and try to find a more favorable place
to establish themselves.

Winter homes were half buried in the ground and made of logs or
whale ribs covered with sod. The walls and ceiling of the main living
room were often lined with split driftwood, vegetable matting or skins.
Existing examples of these homes, when well constructed, are surpris-
ingly comfortable and can be heated with a minimum of fuel. They are,
however, dark and small. Such houses were usually built at permanent
living sites and were then occupied only in the winter when they could
be kept reasonably free from condensation and seepage. In the spring,
with the coming of the thaw, many of them became untenable. Because
of dampness of the house and because of the necessity to search for
food, the people moved out of the sod huts into tents at camp sites,
often at considerable distances from the village. In the early days,
tents were made of animal skins secured tightly over a willow frame.
For many years now the great majority of Eskimos have used canvas
tents. Even today, though a family may not wish to move away from
the village for sealing or other activities, they will often move out
of their winter residence into a tent pitched nearby.



It is important to recognize that Alaskan Eskimos are not nomadic
people: They live in one or a few permenent homesites or campsites.
Most of the sod houses have now been replaced by small frame or log
structures. In one village in 1953 there were 36 houses with 47 rooms.
The floor space per fa?i y was 227 square feet or an average of 51
square feet per person 3). often these frame houses are poorly insu-
lated and are therefore more difficult to heat adequately in winter
than were the primitive sod houses.

Each village had its own seasonal schedule for hunting and fishing,
but as in all hunting-fishing economies, there was a large element of
chance in this activity. The welfare of the people whe depended cn
hunting and fishing for food, clothing and fuel fluctuated accordingly.
Through the summer most Eskimo and Indian families found it necessary
to move from place to place in search of E?eir supply of food. This
was particularly necessary for the tundral/ people who often traveled
considerable distances from the village in order to obtain sufficient
food. These campsites, usually family affairs, were visited year after
year as long as they yielded food. Almost all edible foods were eaten,
and since food resources varied in different regions, there were wide
geographic differences in diets.

There were three general types of Eskimo diets under the conditions
of the primitive culture(2). On the northern and northwestern coasts
of Alaska, Eskimos were primarily dependent on sea mammals -~ seal,
walrus and whale -- for food. Farther south, chief dependence was on
fish, while smaller numbers of interior Eskimos lived on land mammals,
primarily on caribou. In none of these areas was there total depen-
dence on any one type of food. Use of fish was universal, while
shellfish, birds, birds' eggs, small mammels (including hares, porcupine,
rabbits, muskrats, mink and beaver), berries, roots and green plants
were eaten when available. In retrospect these diets would seem to
have had certain things in common. All of them were probably very high
in protein, moderate to high in fat content, and they contained very
little carbohydrate. They were %easonally low in ascorbic acid, and
must have been on occasion deficient in calories. Such diets, however,
had no known nutritional disadvantages and no known advantages except
that they are generally believed responsible for the fact that Eskimo
teeth were very nearly free of caries. The Eskimo did not usually have
a choice of foods from which to mske a selection. Instead, his problem
was the fundamental one of assuring a continuity of food and to this
problem he devoted his energy, intelligence and ingenuity.

1/ The tundra is the vast, treeless area of western and northern Alaska.
It is generally flat, dotted with ponds and sloughs and underlaid
with permafrost. The vegetation in the summer consists of low shrubs
and grasses and in the winter the surface may be buried to a depth
of several feet with snow. The winds pack and drift this snow almost
continually. An approximate outline of the tundra is shown in
Figure I.



2. Demographic Factors

Eskimos today live on a combination of foods obtained from the
traditional sources and foods bought from stores. The latter are for
the most part cereals and sugars. Some of the factors which presently
affect the food habits of Eskimos are as follows:

Eskimos now live at a low economic level. In a study made in
1955(4), the estimated annuasl per capita cash income in 23 Eskimo vil-
lages ranged from $69 to $475. Unless the Eskimo lives in one of the
larger towns and has some education, he has little or no opportunity
for 2 job with a steady income. The income for a village comes from
a variety of sources. Fishing for profit provides income for many
families in the Bristol Bay area and at the mouth of the Yukon. While
such fishing may require considerable capital for a boat, the profits
are large if the fishing is good. However, the trend in recent years
has been toward smaller catches of salmon. Some men from villages in
the Kuskokwim area obtain employment in the canneries on Bristol Bay.
The pay is high, averaging $600 for the month or six weeks when the
cannery operates. Trapping provides part of the income of most vil-
lages. Fur prices are now low, however, and only mink, muskrat and
beaver are profitable enough to encourage the effort involved in
trepping. Twenty mink, 700 muskrat, or 20 beaver would represent a
good year's trapping for one man in some areas. Generally, however,
fewer than this are obtained. During the 1957-58 season, average
market prices for mink were $30, muskrat $0.25 and beaver $25.

Service in the National Guard produces an appreciable proportion
of the total income in the villages. In addition, a few Eskimos work
on river barges in the summer or as storekeepers or janitors. Crafts,
such as ivory carving, basket weaving and making of souvenirs, provide
some income for Eskimos. A major source of income in all villages is
welfare. A large number of Eskimos are eligible for various forms of
public assistance including 014 Age Assistance and Aid-to-Dependent-
Children. Welfare payments amount to between one fifth and one third
of the cash income in most communities. In four of the villages
included in the present survey, mean per capita income in 1955(4) was
estimated as follows:

Village . Mean Income Percent of Income
per Capita from Welfare
Nepaskiak $173 28
Akiak L7s5 32
Kasigluk 138 35
Hooper Bay 137 30

The population in Alaske is sparse and the communities are small.
In 1950 about 80 percent of the 287 places named in the census had
fewer than 199 persons(l). This smallness was probably originally
related to the availability of food in the surrounding area. The
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creation of schools, stores, churches and postoffices in some villages
has tended to attract native families and to enlarge the villages,
whereas many small villages listed in 1950 are no longer in existence.

Eskimos seemed to accept Christianity readily and today every
village has at least one church which is an important part of the social
life. Denomination of the churches is shown in Table 2 for the villages
included in the present study.

Schools have been in existence in Alaska for many years, but there
was never enough money to provide one for each of the smaller villages,
and until the past ten years there was little opportunity for a high
school education except in towns with & permanent white population.
Village schools (formerly called "Territorial Schools") are operated
by the State or by the Bureau of Indian Affairs (BIA). 1In recent years
the latter agency has started a special type of school -- The Instruc-
tional Aid School -- in certain villages. In these schools the village
furnishes the building, and a teacher is provided by the Bureau of
Indian Affairs. Such teachers are often not fully qualified.

Stores or trading posts were established in Alaske by the Russians,
and traders have since been an important part of village life. Starting
in the late 1930's, the Bureau of Indian Affairs helped to establish
cooperative stores in many of the large villages. There are several
comnunities, however, which still have no store, and people must go
varying distances for supplies. The typical village store has a very
limited stock of supplies and limited storage facilities. In the
usual case, there is no place for storage where freezing can be
avoided in the winter or where food can be kept frozen in the summer.

The water supply of the Eskimo and Indian is traditionally the
nearest river, lake, or pond. A hole is cut in the ice in winter to
dip water, or cakes of ice are cut, hauled on sleds to the home and
then melted for use. Melting of ice is difficult in most areas because
of the fuel shortage. The usual method of obtaining water in the
winter is with a tank or barrel of ice in a corner of the house near
the stove. The room temperature slowly melts this ice and the water
is drawn off from the bottom. The difficulty of obtaining uncontami -
nated ice plus this melting process masy contribute to the prevalence
of enteric diseases. The true prevalence of these diseases has been
difficult to measure since they occur sporadically and require long-
term surveillance for measurement. In Napaskiak, one of the villages
in the present study, an investigation was made which indicated a
seasonal variation in the prevalence of diarrhea(5). The high level
occurred in the summer and affected especially the children under
10 years of age(6). The infection rates for Endamoeba histolytica
and Diphylobothrium sp. were found to be 8.6 and 3k.5 percent,
respectively.

Most of the coastal people have to depend on driftwood for their
fuel. Some portions of the coast have a good supply but in others
this wood is almost nonexistent. In some villages, where seal are



TABLE 2

ALASKA: CHARACTERIZATION OF THE VILLAGES IN THE STUDY, AND THE SIZE OF THE SAMPLES EXAMINED, 1958

Name Type Popu- No. of Persons Churches School Store or Distance Distance
lation Examined to Nearest Store  to Hospital

Allakaket Indian 120 75 Episcopalian State Co-op. 150 miles

Akiak Southern 187 76 Moravian Bureau of 1 Trader + 20 miles
Eskimo Indian Affairs Co-op.

Hooper Bay  Southern 435 96 Roman Catholic Bureau of 2 Traders + 155 miles
Eskimo Swedish Covenant Indian Affairs Co-op. )

Huslia Indian 145 90 Episcopalian State Trader 135 miles

Kasigluk Southern 180 gk Russian Orthodox Bureau of (None) 35 miles
Eskimo Moravian Indian Affairs (4 miles)

Napaskiak Southern 137 81 Russian Orthodox Bureau of (None) 6 miles
Eskimo Indian Affairs (1 mile)

Newktok Southern 118 59 Roman Catholic Bureau of 3 Traders 115 miles
Eskimo Indian Affairs

Instructional Aid

Noatak Northern L0oo 69 Friends Bureau of Co-op. 50 miles
Eskimo Indian Affairs

Point Hope Northern 315 88 Episcopalian Bureau of Co-op. 150 miles
Eskimo Indian Affairs

Shishmaref  Northern 200 7 Lutheran Bureau of Co-op. 110 miles
Eskimo Indian Affairs
Totals 2,237 805



easily obtained in quantity, seal blubber is still used to give a quick,
hot fire for cooking. The tundra people have the most serious fuel
problem. They must depend on small willow patches and river driftwood.
Fuel shortage is often so acute in these areas that even in winter the
house may be heated only during the cooking period. Because of the fuel
shortage cooking procedures must of necessity be simple and of fairly
short durztion. In the northern wcoded areas and along the southeastern
coast where most of the Indians live, fuel is not a problem.

The disposal of refuse has been a difficult problem for the Eskimos
because of the permafrost and the long winter freeze-up. Refuse accumu-
lates on the surface and in the winter is more or less covered with snow.
With the spring thaws, some of it is carried away, contaminating surface
water which may also contribute to the high prevalence of enteric diseases.
Although sled dogs are always tied up close to the house, a few stray
dogs and all the pups run loose. Personal hygiene is restricted by the
scarcity of water. In ancient times fur garments were washed in urine
since its ammonia was the only available detergent, and women washed
their hair in urine; men took sweat baths. Some efforts were made to
keep houses clean. For example, grass or sedge was strewn on the floor
and thrown away periodically. Brooms to sweep the dirt floors were made
of bird feathers. Some improvement has been made in these aspects of
sanitation in recent years, but the over-all improvement has not been
great.

- Eskimo travel is by boat in the summer and by dog sleds in the
winter. Nearly every family owns a boat, an outboard motor, a sled and
a team of dogs. The feeding of the latter is a considerable drain on
available food resources. Often the dog population in Eskimo villages
equals or exceeds the human population. Nearly all villages receive
mail service by plane from one to three times a week.

3. Health Facilities

A1l Bureau of Indian Affairs schools, except some Instructional Aid
Schools, all National Guard Units, and some traders and missionaries have
two~way radio communication. Each village where two-way radios are
located has the opportunity of daily communicetion with the Alaska Native
Health Service (ANHS) hospitals. Advice is given from the latter to the
operator of the radio, usually the teacher, on medical problems in the
village. A notable difference is usually found in health conditions
between those villages with and those without radio communication. An
example of the content of an evening's medical conversation between the
medical officer in charge at the Alaska Native Health Service Hospital,
Bethel, and the teachers in the native villages reveals some insight
into the medical problems. The following calls to Bethel were reported
on March 10, 1958. Only the "chief complaints" are listed. These were
generally relayed by the village teacher and some kind of medicel pro-
gram or advice was agreed upon. Each teacher has a stock of drugs
including antibiotics, but except for penicillin almost no parenteral
medication is possible.



Village Complaint
Hooper Bay 1. A woman, eight months pregnant, with pain,

fever and dysuria suggesting pyelitis.

2. A young man with fever and malaise con-
sidered to be "flu."

3. A young boy with penile swelling and
urinary obstruction, considered to be
balanitis.

L. A woman with pleurisy.

Tanunak 1. An 18 month o0ld child with a swollen and
inflamed throat.

Pilot Station 1. A man with obstipation.
2. A child with extensive eczema.

o
3. A fever of 105 F. in a 4 month o0ld baby -
no localizing signs of infection.

Goodnews Bay 1. A woman with "flu."
2. The supply of drugs very low.

Kipnuk 1. Query from the doctor concerning the con-
dition of a patient with tuberculosis
recently returned to the village on
isoniazid therapy.

2. Query about the three villagers who were
sent to Bethel last month for medical care.
What are their conditions?

Mountain Village 1. Query for news about a man recently sent
to the Anchorage Hospital.

Scammon Bay 1. A 14 year o0ld girl with pain in the right
lower abdomen, vomiting and with fever.

A general description of the ecological and social factors which
bear upon the health problems in western Alaska has been outlined in the
report of a survey carried out in 1953-54 by the Graduvate School of
Public Health of the University of Pittsburgh(7). The Department of the
Interior, vhich was then responsible for the health problems and pro-
grams 1n the ndtive population of Alaska, invited the faculty of the
School of Public Health of the University of Pittsburgh to survey the
situation and make suggestions for improvement. In the summers of 1953
and 1954 such a survey was carried out by medical specialists. These

R
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included experts in anthropology, nursing care, medical social services,
tuberculosis control, hospital and medical care, sanitation, laboratory
services and mental health.

Members of the party traveled through the major areas of Alaska.
The observations were generally more concerned with the health organiza-
tions and demographic and environmental conditions than with.clinical
problems. The study was done at a critical time, because in July 15955
the responsibility for the health problems of the natives of Alaska was
transferred by Public Lew 568 from the Bureau of Indian Affairs of the
Department of the Interior to the Department of .Health, Education, and
Welfare. The Pittsburgh report thus reflects the conditions of an older
system.

When Secretary Seward purchased Alaska in 1867, the contract with
the Czar stipulated, "The uncivilized tribes will be subject to such
laws and regulations as the United States may from time to time adopt
in regard to aboriginal tribes of that country." Health services and
regulations were almost nonexistent until 1914 when a medical program
was established in the Bureau of Education which was then the only
governmental agency directly concerned with the natives. In 1916 this
Bureau established a migratory medical boat on the Yukon, but during
the first summer the physician, Dr. J. W. Houston, fell overboard and
was drowned. Small health surveys indicated that tuberculosis, syphilis
and "trachoma" were common. There is now reason to doubt that trachoma
did, in fact, exist.

The first hospital for natives was built in Juneau in 1916. 1In
1931 when the Office of Indian Affairs assumed responsibility there
were five Alaska Native Health Service (ANHS) hospitals for the Alaskan
Indians and Eskimos with six doctors and 15 nurses for the entire
population. There are now five general hospitals under the U.S.
Public Health Service and these are located at Point Barrow, Bethel,
Kenakanak, Kotzebue and Tanana. There are, in addition, two medical
centers, one at Anchorage and another at Mt. Edgecumbe in southeastern
Alaska near Sitka. Some specialized care, as for tuberculosis and
mental disease, is obtained by contract in hospitals both in and outside
AMlaska. The 1958 budget of the Division of Indian Health, Public Health
Service, for Alaska was:

Activity
Hospital Operations $ 8,702,000
Contract Patient Care 694,000
Field Health 784,000
Management Services 122,000

Total $10, 302,000
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The territorial "self-help" with medical problems may be said to
have begun in 1945 when the Alaska Department of Health was reorganized.
The collection of demographic data in Alaska has been the responsibility
of the Alaska Department of Health, although the several U.S. Commis-
sioners throughout the state actually record the data which are in turn
furnished for native areas by the resident teachers. The Alaska Bureau
of Vitel Statistics was formed in 1949. The assignment of ages among
adults 1s apt to be uncertain and the registration of births, deaths,
and especially causes of death are likely to be in error. The proportion
of all death certificates signed by physicians is on the order of 65
percent; the proportion of deaths caused by tuberculosis signed by
physicians is much lower, often no more than 35 percent. A disproportion-
ately large number of the causes of death is assigned to senility and
ill-defined causes.

The Alaska Department of Health maintains itinerant nurses in the
outlying areas around Bethel. Such nurses, besides their usual duties
related to public health, also render considerable medical assistance to
the villages. There are three nurses and a supervisor in the Bethel ares.

The sex ratio among all the native groups combined is about 1.0 in
contrast to the white immigrant population in Alaska which has a (M/F)
sex ratio of gbout 1.86. The native population reveals a high birth
rate-high death rate combination. At maternal age 30 the birth rate
for natives exceeds that of the white population almost twofold. The
crude death rate in 1950(1) for the Alaskan natives was 17.0 per
thousand, which may be contrasted with a rate of 9.6 per thousand for
the United States as a whole. The native mortality is two to three
times higher for persons 45 years and under than for a similar U.S.
.group. Among the males the native disadvantage is especially apparent
between ages 15 and 40, which no doubt in part reflects the hazardous
conditions of gathering food in a difficult terrain and climate.

In 1950 the infant mortality for Alaskan natives was 101 per
thousand live births (that is, deaths occurring in infants under one
year of age). This rate is about that of the U.S. in 1900 and is
three times that for the U.S. in 1950. The Alaskan white population
has an infant mortality rate of 24 per thousand, although it must be
recognized that few Alaskan whites live in the environmental extremes
typical of the native populstion. The principal cause of death among
Alaskan nstives in 1950 was tuberculosis, which caused about one third
of all deaths and was thirty times more frequent in natives than in
Alasken whites. Accidents were the second important cause of death
among the natives, and infectious diseases of the respiratory system
(excluding tuberculosis) were the third most important. The concerted
efforts of Federal and State health agencies have merkedly diminished
the tuberculosis problems of the natives since 1950(8). This change is
shown in Figure IIT.

In 1956 the four leading causes of death in these people were
accidents, influenza and pneumonia, heart disease and tuberculosis, in
that order. The infant death rate among these races has dropped
appreciably since 1945,
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FIGURE II

TUBERCULOSIS MORTALITY FOR ALASKA BY RACE
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The birth rates of racial groups in Alaska in 1956 are shown here(9):

Whites 32 per 1,000 population
Eskimos, Indians, Aleuts 52 per 1,000 population

The burden of disease in Alaska in 1950 and today bears a remark-
able resemblance to that recorded for the United States in 1900. The
opportunity for the application of modern medical skills and knowledge
is obvious. "Native Alaska" could and should be made an almost ideal
laboratory workshop for teaching, research and service.

L. General Plan of Study

A large proportion of the able-bodied Eskimo men are members of two
battalions of a National Guard Reserve Unit which is brought to Camp
Denali (at Fort Richardson near Anchorage) each year for a two-week
training period. In good weather when the widely scattered villages
are accessible the men are often away on sealing expeditions or tending
traplines, so the period of National Guard duty offered a unique op-
portunity to study these Eskimo men. This was also an economical way
of assembling data on people from many widely separated villages. It
was fortuitous that the Guard training period occurred in late winter
when native food supplies might be expected to be diminished and
limited, thus placing the nutritional status of the people at a low ebb.

The clinical and biochemical methods used were those described in
the "Manual for Nutrition Surveys" of the ICNND(10). Clinital observa-

tions were recorded on data cards for the "detailed clinical examination.'

No abbreviated clinical examinations were done. The neurological,
cardiovascular and abdominal examinations and the skinfold measurements
were made by two members of the Alaska Native Health Service medical
staff.

Battalion 2 of the Eskimo Guardsmen arrived at Anchorage on March 1
and 2, 1958. The noncommissioned officers had arrived two weeks earlier.
This unit comprises men from 'southwestern Alaska including the Aleutian
chain and the Bering Sea islands except St. Lawrence and King Islands.
Bethel and the Kuskokwim valley may be considered as its center. The
men come from as far south as Dillinghem, from west to Unalaske and the
Pribilofs, and from north to Hooper Bay and the lower Yukon. They
include two distinct ethnic groups, the Eskimos ~-- both inland and
coastal -- and the Aleuts, who are few in number (Figure III). These
men were examined during three days at Camp Denali. The group of
examiners was then divided into two sections. One team proceeded to
Bethel on March 7. In the following ten days they studied five villages
in that area. A second team went to Kotzebue on March T where they
undertook studies in five villages of that region.

Upon completion of these field studies the two parties returned to
Camp Denali and on March 24-27 examined Battalion 1 of the Eskimo
Guardsmen. These men were assembled from the northern villages of
Alaska extending from Barter Island near the Canadian border to Nome

1



FIGURE III

PRINCIPAL ETHNOGRAPHIC DIVISIONS OF ALASKA, AND THE
VILLAGES STUDIED
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and Unalakleet on the Bering Sea. Men from St. Lawrence and King Islands
were among the group, as were men from several Athabascan Indian vil-
lages in the interior.

5. Clinpnical Calibration Studies

The general plan of the examinations of the several groups is
shown schematically in Figure IV. 1In all locations two physicians of
the Alaska Native Health Service carried out measurements of pulse,
blood pressure and skinfold thickness, auscultatory observation of the
heart, palpation of the abdomen and tests of tendon reflexes, and also
elicited the histories of diarrhea and tuberculosis. At Fort Richardson
these two ANHS physicians selected subjects at random for examination.
They did not sign the data cards, so that their examiner differences
cannot be evaluated. In the villages cne ¢f the ANHS physicians was
with each party and performed all the above-mentioned measurements,
except the skinfold measurements on the subjects in the Bethel ares,
which were done by the biochemist's assistant.

Calibration of the nutritional appraisals was attempted by the two
clinicians at several preliminary conferences. The clinician designated
"examiner No. 2" had recently completed an extensive clinical experiment
intended to reveal and correct examiner differences in_the application
of present methods. A preliminary clinical callbration was carried out
by examining a group of 16 available Eskimo Guardsmen on two successive
days under the procedural conditions that were later used for all:

Eskimo National Guardsmen. FXach examiner filled out a data card for
every man who ceme through the line to him on a random basis, but on the
second day each man was assigned to the examiner he had not seen on the
previous day. No consultations on findings between examiners were under-
taken until the end of the second day. The results of this procedure

are shown in column 1 of Table 3. These data -- handicapped by small
numbers end especially by low prevalence of the attributes considered --
seem to indicate the examiners were 1ln general agreement except for
pingueculae, filiform atrophy, recession of gums, caries, and worn teeth.

The second set of reproducibility data (column 2 of Table 3) was
obtained with 20 Eskimo Guardsmen who were sent back through the line
by one or the other of the examiners during the first series of regular
clinical examinations at Camp Denali. The selection of these duplicates
was not randomized and was largely influenced by the work load, the
duplicates being sent back when the load was light. The second examiner
was always aware that this was a duplicate examination, since he was
required to fill out a special card. Under these working conditions the
examiner variation was larger, and if one arbitrarily assumes that a
divergent classification by the examiners of more than 15 percent of the
men for any finding disqualifies that class of observations, one must
disqualify skin erythema, thickened conjunctivae, slight filiform
atrophy, glossal furrows, three kinds of gum lesions, worn teeth and
follicular hyperkeratosis. The independent dental examinations would
retrieve a part of this informaticn. The erythema and conjunctival and
glossal changes would seem inconseguential in this population, but the

A
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FIGURE I
PLAN OF THE STUDY WITH NUMBERS
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TABLE 3

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958

CLINICAL CALIBRATION STUDIES*E/

(1) (2) (3) (4)
Trials Bn 2 Bn 1 Total
Duplicates
N =16 N = 20 N = 32 —N= 68
Examiner No. 1 - + - + - 4+ - + - 4+ o~ + - 4+ - +
Classification No. 2 - -~ + + - - + + -~ -+ + = -+ +
Attribyte
General appearance-g/ 13 3 - - 16 &4 - - 26 6 - - 55 13 ~ -
Thyroid enlarged 16 -~ - - 19 - 1 - 26 1 4 1 61 1 5 1
Submaxillary emlarged 16 -~ - - 18 1 1 - 29 - 3 - 63 & -
Nasolabial seborrhea 16 -~ - - 17 - 2 1 32 - - - 65 - 2 1
Other seborrhea 16 -~ - 20 - - - 28 - 4 - 64 - 4 -
Erythema - head 14 1 1 13 4 - 3 28 20 - 2 55 7 - 6
Pigmentation - head 14 2 - - 20 - - =~ 28 3 -1 62 5 - 1
Thickened conjumctivae 15 1 - -~ 16 4 - - 21 6 1 4 52 11 1 4
Pingueculae - 2 410 - 2 -18 9 4 415 9 8 843
Bitot's spots 15 - 1 - 19 - 1 - 32 - - - 66 - 2 -
Conjunctival Injection 16 - - - 19 1 - - 26 4 2 - 61 5 2 -
Angular scars 14 1 1 - 17 - 3 - 32 - - - 63 1 4 -
Cheilosis 16 - - - 19 - 1 - 32 - - - 67 - 1 -
Filiform .etrophy,
slight 16 - - - 16 - 4 - 30 - 2 - 62 - 6 -

Glossal furrows 16 - - - 15 4 - 1 23 2 2 5 9 2 3
Red gums 16 - - - 11 - 7 2 30 - 11 57 - 8 3
Swollen gums 16 - - - 13 - 6 1 29 - 3 - 58 - 9 1
Gum recession 6 2 1 7 3 112 4 19 1 8 4 28 42 1 15
Unfilled caries 7 3 -6 14 2 - 4 12 3 611 33 8 621
Worn teeth 1 8 1 6 2 3 114 16 5 2 9 19 16 4 29
Follicular

hyperkeratosis 15 - 1 - 15 - 5 - 28 - 4 - 58 -10 -
Xerosis 16 - - - 19 1 - - 28 3 1 - 63 4 1 -
Acne 15 1 - - 18 1 - 1 25 2 2 3 58 4 2 4

1/ The 43 items recorded for the detailed examination which were used exclusively
in the Alaska Survey have been abridged here to include only the 23 items which
showed sufficient prevalence of a sign to allow comparison of observers,

2/ Positive means less than "good general appearance."
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follicular hyperkeratosis is an important area of dyscalibration. It
will be shown later that this particular examiner difference is partially
accounted for by an assigmment of lesions by examiner 2 to follicular
hyperkeratosis whereas examiner 1 assigned similar conditions to xerosis.

A similar estimate of examiner difference was carried out with the
Battalion 1 men after the survey parties returned from the village
surveys (column 3 in Table 3). The extent of the differences between
examiners ig both large and important. If the average difference between
examiners in percent of subjects in which they disagree for all items is
obtained for Rattalion 2 and Battalion 1, the averages are respectively
16.6 N=25 and 14.0 N=25. There is no clear indication of a trend of
examiner difference. For the total duplicate examinations (68 in all,
column 4%, Table 3), the examiners exceed 15 percent divergence for
tnickened conjunctivse and pingueculsmse, glossal furrows, gum atrophy
and recession, unfilled caries, worn teeth and dental malposition. The
divergence on follicular hyperkeratosis is just at 15 percent, but one
examiner identified all of these (N=10) whereas the other examiner
diagnosed 4 subjects with xerosis, not indicated by the first. These
data are further condensed in Table 4. The secular consistency of the
examiners is notable.

These clinical calibration studies were done on 5 percent of the
subjects studied at Camp Denali. This approach will always be limited
by the scarcity of clinical material showing & range of manifestations
for many of the important clinical signs. The problem then is one of
measuring the ability of individuals to fix their criteria for recogni-
tion of threshold levels of clinical signs. It appears that a more
rigorous set of definitions should be used. It is also necessary that
more extensive estimates of observer differences be made. The present
data suggest that perhaps 10 percent of all the clinical asppraisals
should have been replicates, and this process should have been arranged
to measure self-duplication as well as inter-examiner duplication.

The present studies appear to disqualify observation of thickened
conjunctivae, pingueculae and follicular hyperkeratosis because of
observational imprecision. The dental information will need to come
from the independent dental examination.
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TABLE b

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958

SUMMARY OF CALIBRATION STUDIES FOR THE CLINICAL EXAMINATIONS&/

Number Examiner's Reaction
of Disagree
Trial Observations  Agree Positive No. 1 + No. 2 + Agree Negative
N % N % N % N %

Trial 1 368 30 8.2 2k 6,5 g9 2.4 289 178.
Battalion 2 L60 L9 10.7 28 6.1 44 9.6 319 69.5
Battalion 1 736 53 7.2 45 6.1 49 6.7 557 1T75.6
Totals 1564 132 8.4 97 6.2 102 6.5 1165 Th.5

Conclusion - In 1564 observations recorded in duplicate after independent
evaluation by exeminer 1 and examiner 2:

Both agree positive findings in 8%
Both agree negative findings T75%
Disagree 13%
With examiner 1 positive 6.2%
With examiner 2 positive 6.5%

1/ Using the 23 items shown in Table 3.
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IIT - NATIVE MEN IN THE NATIONAL GUARD

1. The Population Studied

The Eskimo Guardsmen represent the majority of all the able-~bodied
Eskimo men in Alaska. They sppear to find membership in the Alaska
National Guard (ANG) attractive because the service furnishes a cash
income and also it supplies a pleasant social diversion for them.

It appears that no medicel screening is done in the villages when
the groups are assembled for the annuael duty at Anchorage. It 1s likely
that known tuberculosis and obvious crippling or chronic disease are
causes for rejection, but the men are generally sworn in and assembled
in Anchorage before application of the usual medical standards for mil-
itary acceptance(l1l). The frequency and severity of grossly visible
defects strongly suggested that these battalions were composed of "able-
bodied volunteers" who had not been subjected to effective medical
screening. In Battalion 2, four cases of active pulmonary tuberculosis
were diagnosed by symptoms and x-ray among the 350 men present.

The Division of Tuberculosis Control of the Alasksa Department of
Health, as part of 1ts tuberculosis case finding mechanism, has three
itinerant x-ray technicians who travel to villages of known high incidence
to take chest x-rays of all available inhabitants. Active and probably
active cases dilagnosed in this manner, as well as by laboratory or
clinical means, are placed under medical supervision, and their known
contacts are also examined. In 1958 this program identified 44 new
active cases throughout Alasks among the Eskimos and Indians(12).

The noneffective rates at Camp Denali among the Eskimo National
Guardsmen were not made avallable. Since the survey examination
facllity was also the battalion dispensary, it was observed that from
8 to 30 men appeared for sick call each morning from a battalion
strength of about 400. During the work with each battalion small epi-
demics of what seemed to be a contagiocus respiratory disease occurred
a few days after the men arrived in camp. This was variously celled
"flu," "pneumonia" and "measles" by the orderlies. The medical facil-
ities avallable to these men were the same as those for all U.S.
militery personnel in Alaska. These facilities and the local mess and
sanitary facilities would not be expected to have any lasting effect,
however, since the men are in camp for only 14 days.

There is no question that duty with the Alaska National Guard has
an important impact on these men, especially those from the Bethel area
where acculturization has been slower. The Eskimos' acceptance of
military food, clothing, customs and equipment is immediate and total.
They are sometimes sald to dislike beans and they often find cheese
revolting, but mess sergeants find they eat anything offered them and
they eat this completely. It has been said that the word "Eskimo,"
which means "one who eats raw meat'" in the Athabascan language, would
be more appropriately called "one Who eats everything.™
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o, (Clinical Findings

The general Impression of physical appearance obtained from casual
observation of the two battalions was that these men were active, rugged,
deeply tenned and well-conditioned. They were short in stature, with
"Oriental" faces, short limbs and long trunks, and they generally had a
mesomorphic body type. The men in Battalion 1 who came from northwestern
Alaska seemed somevwhat taller, obesity was more frequent among them, and
they more commonly had lighter eyes, hair and skin than the men in
Battalion 2. The men in Battalion 1 were also more at ease, better ac-
quainted with English, and their behavior was more like that of American
troops. The height-weight measurements bear out some of these observa-
tions. A summary of the height, weight, skinfold, blood pressure and
pulse measurements is shown in Table 5.

The relationship of weight to age is shown in Table 6. The small
gains of weight with age are in contrast to the usual findings in white
males in the United States. As noted above the men from northwestern
Maska (Battalion 1) were a little taller than those in Battalion 2,
but no important trends were demonstrated. In particular, there is no
evidence that Eskimo men are taller as their race becomes acculturated.
These data also indicate there is very little obesity. (It should be
remembered in using the U.S. Medico-Actuarial Tables of Standard Weight(13)
that an appreciable increase of welght with age is incorporated in the
"standard weight.") The fall of percent "standard weight" with age
shown in Table 18a is thus largely an artifact due to the use of these
U.S. reference tables(13). The percent distribution of men exceeding the
calculated "standard weight" is shown in Table 5. The physical appearance
of these men suggests that the percent "standard weight" in excess of 100
is often an artifact due to excessive bone and muscle mass; that is, the
consequence of high actlvity rather then of fat deposits. Body composi-
tion data on these people are not avallable, but body composition msy
have some relevance to the physiological problem of adaptation to a cold
enviromment. This interpretation of the small elevation of percent
"standard weight" is also supported by the relation of weight to age
shown for the village groups in Figure IX where the weights are es-
sentially constant after age 25 to 29.

The pulse rates have little clinical interest, although there was
evidence for important observer differences.

As is usually true of blood pressure data, the observers showed a
predilection for the end digits O, 5, and even numbers. For example,
T6 percent of the diastolic blood pressures were recorded with a zero
end digit and 82 percent of the systolic pressures recorded ended with
zero. This recording artifact requires a careful selection of groups
in the analysis and also influences the positioning of an arbitrary
criterion of normalcy because it will affect the distribution of
subgroups.

The mean systolic blood pressures are remarkably constant with
age (Table 6). Furthermore, the number of men with systolic pressure
of 160 or over comprises a very small percentage (8 men, 1.1 percent)
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TABLE 5

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION

ORIGIN, AGE, HEIGHT, WEIGHT, WEIGHT STATUS, SKINFOLDS, BLOOD PRESSURE & PULSE

Bn 2 Bn 1 Total
Number of men examined 323 390 713
Number 1. Aleuts 38 - 38
by 2. Southern Eskimos 285 24 309
Region of Crigin 1/ 3. Northern Eskimos - 345 345
4. Athabascan Indians - 21 21
Villages represented 26 29 55
Age Mean (years) 30.8 28.1 29.3
17-19 yrs 6.5% 10.87% 8.87%
Percentage 20-29 yrs 45.27 54.3% 50.2%
Distribution 30-39 yrs 33.7% 27.27% 30.2%
40-54 yrs 14.6% 1.7% 10.8%
Mean + S.E. 64.5 + 0.1 66.2 + 0.1 65.4 + 0.1
Height (inches) S.D. 2.3 2.2 2.4
Mean + S.E. 141.7 + 0.9 149.2 + 0.8 145.8 + 0.6
Weight (pounds) §.D. 15.9 16.0 16.4
Percent of , Mean + S.E. 103.6 + 0.4  105.7 + 0.5 104.8 + 0.3
"Standard Weight" 2/ S.D. 8.0 9.2 8.7
(Shserved wt)x 100 80- 897 3.4% 3.6%, 3.5%
Percentage 90- 997% 27.9% 21.5% 24.47,
Distribution 100-1097 51.1% 43.6% 47.0%
' 110-1197 14,97% 27.27% 21.6%
> 120% 2.8% 4.1% 3.5%
Arm Skinfold Median (mm) 5.9 _ 6.9 ____.6.3
Thickness B dmn TN 350777 3077 R O
5- 9 mm 62.5% 43.9% 52.3%
Percentage 10-14 mm 10.7% 26.67% 19.5%
Distribution > 15 mm 2.8% 5.5% 4,27
Scapula Skinfold
Thickness Median (wm) _______________ 1.8 ... XY S 8.3_.
Percentage 2- 4 mm 2.8% 1.0% 1.8%
Distribution 5- 9 mm 73.5% 47.3% 59.1%
10-14 pm 15.8% 36.7% 27.3%
> 15 mm 7.9% 15.0% 11.87%
Systolic Blood Mean + S.E. 125.4 + 0.8 120.9 +0.7 122.9 + 0
Pressure (mm Hg) S.D. 15.1 14.8 15.0
Diastolic Blood Mean + S.E. 72.4 + 0.7 63.7 + 0.5 70.9 +0
Pressure (mm Hg) S.D. 12.2 10.5 11.3
% with B.P. > 140/90 3 5.9% 1.5% 3.5%
% with B.P. > 140/90 4/ 2.5% 0.5% 1.4%
Pulse Mean + S.E. 77.8 + 0.6 77.3 + 0.4 77.5 + 0
(beats/min.) S.D. 10,0 8.4 9.2

1/ See Figure III for regions.

2/ U.S. Medico-Actuarial Tables (13) are used as an arbitrary standard.

3/ Systolic pressure at least 140 and diastolic pressure at least 90.

4/ Systolic pressure above

140 and diastolic pressure above 90.



TABLE 6

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION AND AGE
HEIGHT, WELGHI, WEIGHT STATUS, SKINFOLDS BLOOD PRESSURE & PULSE

Battalion 2

Battalion 1

Age (years).

Age (years)

17-19 .20-39 40-54 Total 1/-19 20-39 40~ 54 dotal

Number examined 21 255 a7 323 42 318 30 390
1
Height (inches) = 65.540.4 64.540.1 63.84+0.3 64.540.1 65.840.3 66.240.1 65.540.4 66.240.1
Weight (pounds) 1/ 140 +3 141 +1 144 +2 142 +1 140 +2 150 +3 150 +3 149 +1
% of "Standard Weight" 108 +2 104 +1 102 +1 104 +1 107 +1 106 +1 100 +1 106 +1
Median Arm 6.3 5.9 5.4 5.9 8.9 6.7 7.1 6.9
Skinfold i
Thickness Scapula 8.3 7.7 7.6 7.8 10.7 9.5 8.8 9.7
(mm)
Systolic Blood Pressure (mm Hg) 1/ 1325 +4 126 +1 122 +2 125 +1 119 +2 121 +1 120 +3 121 +1
Diastolic Blood Pressure (mmHg) =/ 73 + 2 73 +1 72 + 2 67 +1 67 +2 70 + 1 4 +1 70 +1
% with B.P. > 140/90 0.0 6.3 6.4 5.9 0.0 1.9 0.0 1.5
Pulse (beats/minute) =/ 70 2 78 + 1 74 +1 78 + 1 79 + 2 77 +1 76 +1 77 +1
1/ Mean + Standard Error.
TABLE 7

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION

BLOOD PRESSURE (Mean 4 Standard Error), BY HEIGHT

Helght (inches)

. 59-63 64-67 68-73

Systolic Bn 2 122.3 + 1.4 127.1 + 1.1 127.8 + 3.0
Blood Pressure (m Hg) Bn 1 117-6 i 2-1 119-7 i 009 125-1 :" 1-5
Diastolic Bn 2 70.7 + 1.0 73.0 + 1.0 75.2 + 1.9
Blood Pressure (mm Hg) Bn 1 67,4 + 1.6 69.9 ¥ 0.6 5+ 1.1

£7
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of the entire group examined. In neither group was there a significant
number of men with diastolic pressures over 90 mm Hg and there were only
five men with pressures over 100 mm. Since these were casual blood
Pressure measurements taken under moderately stressful conditions they
may be presumed to be high estimates. They suggest that hypertensive
heart disease i1s not an important problem emong these men. Rodehl has
also made this observation(ll4). This fact is of particular interest
because of the high protein diet which these men seem to heve. It is

of some interest that when systolic blood pressure is considered for
each battalion by inch of height a definite trend is observed for higher
mean pressure with increasing height. Grouping and comparing heights
reveals mean differences as shown in Table 7. Diastolic pressures re-
veal a similar trend. It may be concluded that the observed blood
pressure readings reveal little or no signs of high blood pressure as

an indicator of cardiovascular disease and that the minor fluctuations
of blood pressure observed are reasonably related to small differences
of arm thickness. The absence of hypertension among the Eskimos may be
of some importance in relation to the problem of causation of hyper-
tensive heart disease among white cultures.

The summary of other clinical findings for the Eskimo Guardsmen
is shown in Tables 8, 9 and 10. The data are shown for the battalions
separately (Table 8) because they seem to represent two distinct popu-
lations., The examiners are also distinguished because of the procedural
divergencies demonstrated sbove. Certain selected clinical signs are
presented by battalion and age in Table 9 and by ethnographic origin in
Table 10. The significant findings are as follows:

No important prevalence of goiter was observed in the men of
Battalion 2 but an average prevalence of 10 percent wes seen in Bat-
talion 1. These were, without exception, small goiters which were
Judged to be enlarged either with nodules or symmetrically. A 9.9
percent incidence of goiter was found among northern Eskimos, and 1k4.3
percent of the Athebascen Indians had enlarged thyroid glands. No
instance of thyrotoxicosis was seen. The prevelence of enlarged sali-
vary glands was low; the glands were not grossly enlarged and the sign
did not seem important (Figure V).

Erythema of the exposed parts was common, but this could be adequately
explained by the known degree of exposure to sun, cold and wind. It was
noted particularly among the Eskimos (Table 10). The late cutaneous
results of cold injury which the men describe collectively as "ice" re-
semble x-ray injury, with cicatrization, depllation and dilatation of
venules, Excessive pigmentation of exposed parts was also common in the
older men and was scmetimes dramatlc about the face. Over the trunk and
especially the back it assumed a mottled effect with an irregular depo-
sition of pigment (Figure VI). This change strongly resembled the
erythema ab lgne more often seen about the shins in some U.S. rural
populations.  1In these people this sign, restricted to males, is
probably related to the "kashim” or sweat bath procedure.



TABLE 8

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION
PERCENT PREVALENCE OF CLINICAL FINDINGS =/, BY EXAMINER
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Corneal scarring

Angular lesions
Lips ; Angular scars
Cheilosis

-
.
.
.

Filiform atrophy, sl.

Filiform atrophy, mod.

Fungiform atrophy
Tongue Papillary hypertrophy

Furrows

Fissures, erosions ulcers

Serrations or swellings

-

.
.
.
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Battalion 2 _ Battalion 1 Total
Examiner Examiner Examiner

#1 # 2 Total #1 #2 Total #1 # 2 Total

Number examined 155 168 323 211 179 390 366 347 713
Suspected Disease Tuberculosis 3.9 1.8 2.8 1.9 3.9 2.8 2.7 2.9 2.8
Good 85.8 100.0 93.2 83.4 98.9 90.5 84.4 99.4 91.7

General Appearance Fair 12.9 0.0 6.2 16.1 1.1 9.2 14.8 0.6 7.9
Poor 1.3 0.0 0.6 0.5 0.0 0.3 0.8 0.0 0.4

Hair Staring hair 0.0 .0 0.0 0.0 .0 0.0 0.0 0.0 .0
. Thyroid 0.7 2 .9 11.4 .9 10.3 8 2 .0
Glands Enlarged Submaxillary 2.6 2.4 2.5 4 5.0 3.6 5 3.7 1
Nasolabial seborrhea 0.0 A .8 5 .2 1.3 .3 7 0

Skin - F & Neck Other seborrhea 0.0 8 .9 b .3 4.6 4 6 .9
n - face « NECX  Erythema, face/neck 21.9 0 13.6 13.7 8 11.0 17.2 6.9 12,2
Pigmentation, face/neck 5.8 .6 .1 8 8 .6 .6 .3 .5

Thickened conjunctivae 11.0 .2 .9 31.8 19.0 25.9 23.0 10.4 16.8

Pingueculae 84.5 57.7 170.6 61.1 54.7 58.2 71.0 56.2 63.8

Bitot's spots 1.3 .6 .9 .0 .0 .0 .5 .3 4

Eyes Circumcorneal injection 0.0 .6 .3 .0 .6 .3 .0 .6 .3
Conjunctival injection 4.5 .0 -2 .0 -4 4 .1 7 5

Blepharitis 0.0 0 .0 5 0 .3 3 0 .1

6.5 .5 0 3 .2 3 .2 8 5

0.7 .0 3 5 7 0 .5 .9 7

3.2 .4 3 .0 .0 .0 .4 6 0

0.0 2 6 .0 0 0 .0 6 3

0.7 .1 1 .5 6 .0 .7 L] 7

1.3 .8 5 .8 8 8 .2 3 2

2.6 .0 2 0 0 0 1 0 .6

1.3 .2 2 0 .1 .5 5 2 8

7.1 2 0 8 .7 0 .4 0 .3

2.6 0 2 4 .0 .8 .9 0 0

5.8 .9 4 9 5 4 .6 2 3
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TABLE 8 (Continued)

L7

Red or swollen gums 9.7 25.6 18.0 5.2 14.0 9.2 7.1 19.6 13.2
Gums Atrophy or recession, pap. 40.0 66.7 53.9 23.7 43.6 32.8 30.6 54.8 42.4
Bleeding gums 0.0 2.4 1.2 0.0 0.0 0.0 0.0 1.2 0.6
Unfilled caries 27.0 20.9 23.8 42.2 44.1 43.1 36.8 34.4 35.6
Filled caries ___________ _10.4 __12.4 11.5 30.8 __45.3 37.4 __23.6 __31.3 __27.4 _______.
Carious teeth, O 62.6 65.1 63.9 32.7 20.1 26.9 43.3 39.0 41.2
Teeth " v, 1-2 13.0 14.0 13.5 16.1 31.8 23.3 15.0 24.4 19.6
" "o, 3-4 15.7 9.3 12.3 20.4 21.8 21.0 18.7 16.6 17.7
" "o, 5+ 7.0 7.0 7.0 26.1 24.0 25.1 19.3 16.9 18.1
Edentulous_________ cmmmeno el 427 3.3 4:7 2.2 3.6 3.7 3.2 3.2 .. ...
Worn 60.0 45.7 52.5 34.1 30.2 32.3 43.3 36.7 40.1
Fluorosis 0.0 0.0 0.0 1.4 2.2 1.8 0.9 1.3 1.1
Malposition 7.8 4,7 6.1 19.9 5.0 13.1 15.6 4.9 10.4
Follicular hyperkeratosis 3.9 11.3 7.7 0.0 10.6 4.9 1.6 11.0 6.2
Xerosis 1.3 0.0 0.6 14.2 0.6 7.9 8.7 0.3 4.6
Acneform eruption 5.2 1.8 3.4 9.0 5.0 7.2 7.4 3.5 5.5
Skin - General Scrotal dermatitis 0.0 0.0 0.0 0.5 1.1 0.8 0.3 0.6 0.4
Thickened pressure points 1.3 0.0 0.6 1.4 5.6 3.3 1.4 2.9 2.1
Purpura or petechiae 0.6 0.0 0.3 0.0 0.0 0.0 6.3 0.0 0.1
Hyperpigmentation 0.0 2.4 1.2 1.9 0.6 1.3 1.1 1.4 1,3
Abdomen Hepatomegalia 0.0 2.4 1.2 0.5 0.0 0.3 0.3 1.2 0.7
Vibration sensation absent 1.3 0.0 0.6 0.0 0.0 0.0 0.5 0.0 0.3
Lower Extremities | ¢ of ankle jerk 0.6 0.6 0.6 0.5 0.0 0.3 0.5 0.3 0.4

1/ No findings of enlarged parotids, xerophthalmia, magenta tongue, “scorbutic-type'gums, crackled skin,
pellagrous lesions, splenomegalia, ascites, or calf tenderness. Findings of 1 case each of glossitis,
perifolliculosis and depigmentation of hair also omitted.



390
2.8

Battalion 1
Age (years)
20-39 40-54 Total
0.0

318
2.8

4.8

17-19
42

Total
323
2.8

40-54
47
4.3

Battalion 2

Age (years)
20-39
255
2.4

TABLE 9

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION AND AGE

21
4.8

PERCENT PREVALENCE OF SELECTED CLINICAL FINDINGS
17-19

Tuberculosis

Number examined
Suspected Disease
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TABLE 10

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY REGION OF ORIGIN
ACE, HEIGHT, WEIGHT, WEIGHT STATUS, BLOOD PRESSURE
AND SELECTED CLINICAL FINDINGS

Ethnographic Reglon of QOrigin

Southern Northern Athabascan L
Aleuts Eskimo Eskimo Indians Totael =™

Number examined 38 309 345 21 713
Villages represented 2 26 26 1 55
Age (years) 29.9 30.9 27.8 28.3 29.3
Helght inchesg 65.310.5 64.4+0.1 66.3+0.1 €6.6+0.5 65.4
Welght (pounds W6+ 4 14171 1501 16+ L4 1k6
% of "Standard Weight" 105+2 103+1 1W06+1 1W02+2 105
Systolic Blood Pressure gm Hg) 135 +3 12k +1 121 +1 128+ 3 123
Diastolic Blood Pressure(mm Hg) T+ 2 T2+ 1 T0+1 68 + 2 71
Suspected mverculosis 0.0 3.6 2.6 0.0 2.8
Disease
Glands Thyroid 0.0 1.9 9.9 14.3 6.0
Enlarged Submaxillary 0.0 2.9 3.5 4.8 3.1
Skin - Nasolabial seborrhea 2.6 2.6 1.k 0.0 2.0
Face & Erythems, face/neck 0.0 15.5 11.0 4.8 12,2
Neck Pigmentation, face/nmeck 0.0 4.5 k.6 9.5 4,5
Thickened conjunctivae 2.6 7.4 26.7 19.0 16.8
Eyes Pingueculae 23.7 7.3 57.4 k2.9 63.8
Conjunctival injection 2.6 3.2 k.9 19.0 k.5
Corneal scarring 5.3 8.7 2.9 0.0 5.5
Filiform atrophy, sl. 5.3 7.1 11.0 0.0 8.7
" ", mod. 5.3 %.o 3.2 0.0 2.2
Furrows 0.0 6.1 9.0 9.5 T.3
Tongue Serrations & swellings 2.6 8.1 5.5 0.0 6.3
Red, tip, or lat. margins 2.6 1.6 k.9 0.0 3.2
Geographic tongue 0.0 1.0 1.k 4.8 1.3
Cums Red or swollen gums 7.9 18.4 9.6 4.8 13.2
Atrophy or recession 36.8 55.7 32.8 14.3 Lo4
No cerious teeth 21.1 68.7 2k.9 h2.9 1.2
Caries, filled 1-2 13.2 14.8 22.6 33.3 19.6
Teeth or unfilled 3+ by 7 16.1 48.7 23.8 35.7
Edentulous 21.1 0.4 3.8 0.0 3.5
Worn 21.1 59.1 29.9 33.3 Lo.1
Skin - Folllicular hyperkeratosls 5.3 Tk 5.2 4.8 6.2
General Xerosils 0.0 2.3 7.2 4.8 4.6
Acneform eruption 5.3 3.2 6.7 19.0 5.5



FIGURE V

ENLARGEMENT OF THE SUBMAXILLARY GLANDS



FIGURE VI

PIGMENTARY CHANGES IN A YOUNG ESKIMO
MAN
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Thickening of the conjunctivae, especially in the palpebral fissures,
occurred commonly in the men and was difficult to judge. In general, it
was diagnosed as present if lateral orbital pressure, through the 1id,
would cause definite folds to appear. Similarly, pingueculae of one or
both palpebral fissures were both common and extensive. These sometimes
protruded between the closed 1lids medially and were dry and lichenified
on the surface. Although over half the men showed these ocular lesions,
it seemed they could be reasonably attributed to envirommental irritation
rather than to nutritional causes. An age analysis (Table 9) conforms
with this interpretation, the prevalence increasing regularly with age.
The incidence was greatest among Eskimos from southern Alaska.

The Bitot's spots seen were rare, in the early examinations, and
are in retrospect only suggestive of vitamin A deficiency. However, othe:
corroborative evidence will be discussed in.the section on the villages.

Conjunctival injection was noted in 11.9 percent of men 17 to 19
years of age in Battalion 1 (Table 9), and in 26.7 percent of northern
Eskimos, and 19 percent of Athsbascan Indians. This is attributed to
environmentel traume rather than nutritional deficilency.

Corneal scarring represents an important cause of morbidity smong
the Eskimos. No signs of trachome were seen in the present studies.
Neither were there evidences of "snow blindness,” although there were
several young people in the villages who had active phlyctenular kerato-
conjunctivitis (PKC) with typical photophobia. The exact nature of snow
blindness seems not to be established. Whether there is a distinct
entity, precipitated by excessive light and without corneal ulceration,
is not clear. Certainly the Eskimos have been making and using narrow
aperture "glasses" for many centuries, since these tools have been
excavated by archeologists. Nevertheless, the occurrence of PKC has been
very common in these people as Judged by the presence of residual scars,
and it is a continuing, although lessening, medical problem. The causa-
tion is not established, but it appears at least as probable that dietary
factors are important as that the doctrinal assigoment of cause to
tuberculosis is true(15,16). The evidence indicates that while tubercu-
losis is often associated with PKC this is not invariably the case. In
the present study the frequency of cornegl scars wes somewhat greater
among Battalion 2 men from the less acculturated area of southwestern
Alaska than in Battalion 1 (Tables 8 and 10). However, both groups had
significant mmbers of men with such scars. Casual observation suggestec
an age gradient, the lesions being more common in older men than in young
men. An anelysis of the prevelence of this stigma by age and battalion
is shown in Table 9. These questions will be considered again with the
village data.

Angular scars were rarely seen in Battalion 2 and none were observet
in Battalion 1. Slight filiform atrophy of the tongue was occasionally
reported. Moderate atrophy, being more consistent, is better considered
About two percent of the men showed this lesion to the latter degree.

A moderate degree of filiform atrophy was found in 5.3 percent of the
Aleuts and 3.2 percent of northern Eskimos. The finding is of interest
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pecause of the tendency of Eskimos to show & normocytic anemie of unknown
cause(3). No true glossitis wes seen. The other glossal changes are
considered unimportant; the glossal serrations may possibly reflect a
thick muscular tongue, developed by vigorous eating habits.

The dental dats gathered by the clinicians are of interest in

© demonstrating the need for a specialized appraisal of oral manifesta-

! tions. The clinicians did suspect both age and geographic gradients

: for dental caries (Tables 9 and 10). The extent of dentel attrition
was remarkable and strongly age-related. Fluorosis, even though rarely
diagnosed, seems to have been mistaken for hereditary hypoplasia of
enamel, Results of the dental study are presented on pages 33-40,

Both follicular hyperkeratosis and xerosis were seen and probably
often confused by two examiners (see discussion above). In Table 11
is shown a summery of these clinical findings along with the rare
diagnosis of Bitot's spots. The latter cannot be taken as conclusive
evidence of past or present vitamin A deficiency, but they do require
biochemical evaluation. The lack of correlation between presence of
Bitot's spots and serum vitamin A levels shown in Table 11 illustrates
the imprecision of this clinical attribute as an indicator of vitemin
A nutriture.

TABLE 11

RELATION OF CLINICAL SIGNS AND BIOCHEMICAL FINDINGS,
SERUM VITAMIN A, ALASKA, 1958

(Serum Vitamin A in micrograms per 100 ml. Mean + standard error)

Villages
National Guard Bethel Area Kotzebue Area
KNo. Serum A No. Serum A No. Serum A
Total Survey 574 37+ 1 196 31 +1 220 29+ 1
Persons with follicular
hyperkeratosis 3™ 37+2 T 28+7 69 30+1
Persons with xerosis 30 38+2 26 35+ 3 0 ---
Fersons th Bitot's
spotsl, 3 Lo + 13 2 12 +10 0 -—-

—_— —

}/ Two of five subjects recorded as having Bitot's spots had serum vitemin
% leveé; below 20 mcg/lOO ml; this is not a significant difference
P= .16).
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A similar comment may be made in regard to the lack of evidence of
a relationship of serum ascorbic acid levels to the presence of red or
swollen and bleeding gums (see Table 12).

TABLE 12

RELATION OF CLINICAL SIGNS AND BIOCHEMICAL FINDINGS,

SERUM VITAMIN C, ALASKA, 1958
(Serum Vitamin C in milligrams per 100 ml. Mean + standard error)

Villages
National Guard Bethel Area Kotzebue Ares
No. Serum C No. Serum C No. Serum
Total Survey 648 .52 + .01 222 40 + .02 208 A7 F o
Persons with red or
swollen gums 86 .56 +.03 18 .Lk2+ .06 37 k9 .
Persons with bleeding
gums L .65 + .0k 0 - 30 A+,

In summary, the important clinicel findings consisted of occasional
thyroid enlargement in Battallion 1 and emong northern Eskimos and
Athabascan Indians, rare Bitot's spots, xerosis, phlyctenular corneal
scarring, markedly extensive and variable caries, attrition of the teeth
and periodontal disease, and cutaneous hyperpigmentation. The important
negative findings were the lack of signs of inanition, anemia, or cardio-
vascular disease, or of specific signs of deficiency of B-vitamins or
protein. The most serious medical problems observed were the high
prevalence of infectious diseases, especially tuberculosis, the frequency
of corneal scars and the generally poor teeth. Many of the observed
defects suggested strong age and geogrephic patterns which promise to
enlighten the search for causation. Nonetheless, these men appeared fit
and rugged and in better physical condition than one might expect to
find in a group of U.S. Caucasian recruits.

3. The Dental Study

a. Methods

All of the dental examinations were carried out by a single
observer. The men were seated in a portable dental chalr under a standarc
color-corrected examination light. Dental mouth mirrors and explorers wel
employed. Observations were dictated in code to an experienced recorder,
who entered the data for each man upon an individual examination card
separate from that used for the rest of the clinical observations and

originally designed in the Nationsal Institute of Dental Research for use
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in field studies of fluoride-caries relations. The race and exact age of
the examinee and the village from which he ceme were unknown to the ob-
server at the time of examination.

b. Results

The criteria used to appraise the conditions reported here are
described in Appendix A. For the entire group of Alaskan males the life-
time caries experience was generally lower, and diseases of the periodontal
tissues generally were more prevalent and severe, than in approximately
1,400 white males exsmined in Baltimore(17) and in Birmingham(18) in the
United States. The caries experience in these two latter groups is con-
sidered to be moderate, and periodontal conditions possibly typical, for
U.S. vhite males in general. These specific data were seiected as a
basis for comparison because the same criteria and methods were used as
in Alaesks, and because the Alasks examiner participated in all three
studies. Comparative findings are shown in Table 13.

TABLE 13

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958

COMPARISON OF DENTAL CARIES AND PERIODONTAL STATUS OF 713 ESKIMO GUARDSMEN
WITH 1,400 WHITE MALE RESIDENTS OF BIRMINGHAM AND BALTIMORE

Mean Numbers of Decayed,
Missing and Filled Per-

Numbers manent Teeth per Man Mean Periodontal Scorest/

Age Examined Baltimore- Baltimore-

(vears) Alasks Birmingham Alasks, Birmingham Maske
15-19 63 11.3 10.2 43 40
20-29 359 12.9 9.5 .66 .69
30-39 214 13.3 T 7 82 1.39
Lo-kg 68 15.8 6.3 1.25 1.4
50-59 9 19.5 9.8 1.73 1.06

l/ The periodontal score for each individual is the average for the
teeth present in the mouth. The criteria for scoring are given in
Appendix A.

This comparison is useful, however, only for general orientation of the
findings. There were four independent and geographically distinct pat-
terns of dental caries experience, as measured by mean numbers of decayed,
missing and filled permanent teeth per man. These patterns are sum-
marized in Table 1k.
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TABLE 14

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958
MEAN NUMBERS OF DECAYED, MISSING, OR FILLED PERMANENT TEETH IN FOUR GROUPS

FROM THE FIRST AND SECOND BATTALIONS

Group I Group II Group III Group IV
Men living “Men living Men living Men living
in the 7 in the 11 in 24 rel- in 13 vil-
principal villages atively lages in
villages near the remote vil- the Yukon-
principal lages, Kuskokwim
villages except the delta area
Age foliowing
(yea.rs) group F'l"'/
15-24 13.36 + 0.76 12.93 + 1.50 T.61 + .57 3.51 + .6k  29.086
25-3h 15.08 + 1.05 14,43 + 1,07 7.02 + .56 2.hk + 44 50.363

35 & over 16,85 + 1,96 13.00 + 2.14% 6.51 + .70 1.28 + .32 L43.357

All ages 1k.45 + 0.60 13.7% + 0.81 T.11 + .35 2.30 + .27 123.757

i/ An F value higher than 5.79 indicates that the chance is less than one
in 1,000 that these are samples from the same universe.

The T13 men examined in this study lived in 55 villages. Some villages
were represented by as few as two men; in only one instance (Barrow, 69 men)
did the sample from one village exceed 27. Individual ages ranged from 17
through 54 years; mean ages of the village groups ranged from 22.1 to
43.9 years. Since each characteristic reported here usually increases
systematically with age it seemed necessary to correct each village score
to the age composition of the entire group (using the "standard million"
technic of demographers, an estimate of population composition as to age)
for between-village comparisons.

Observed and age-corrected scores for dental caries experience,
present periodontal disease and gingival recession are shown for esach
village in Table 15.

Given this number of small groups it is evident that sampling varia-
tion might lead to improper classification of any village for any
chargcteristic, and that some of the age-corrected scores will represent
gross misstatements. Nevertheless, the broad geographic differences in
dental caries patterns are profound and obvious, and inspection of the
data of Table 14 will show that little change from the group means of
Table 14 will result if one or a series of borderline villasges is shifted
from one group to the next. In fact, only two villages in the array are
clearly out of place -- Shungnak and Little Diomede -- included for
geographic reasons in group III. In their oral characteristics men from



TABLE 15

ESKIMD MEN, ALASKA NATIONAL GUARD, 1958

ORAL_ STATUS OF MEMBERS OF FIRST AND SECOND BATTALIONS

Mean DMF Teeth

: Mean Periodontal Score

Mean Recession Score

: Age

Number Mean : Age :  Age L
Village Examined Age : Adjusted Observedl/ : Adjusted Observedl/ : Adjusted Observed
Group I: principal centers of population

Bethel 14 26.6 11.0 7.9 + 1.89 0.63 0.65 + 0,20 8 7 + 3.0
Barrow 69 26.0 13.1 13.6 + 0,90 1.11 0-89 + 0.15 18 14 + 2.5
Kotzebue 19 26.2 14,2 14.2 + 1.63 1.96 1.12 + Q.51 30 18 + 7.5
Dillingham 7 22.1 15.7 12.1 + 2.97 0.21 0.37 + 0.27 0 0
Unalaska 12 25.8 16.7 15.5 + 1.76 1.40 0.80 + 0.38 12 8 + 3.5
Nome 17 22.1 17.1 14.5 + 1.82 1.02 Q65 + 0.16 6 8 + 6.6
St. Paul 26 31.8 20.2 20.6 + 1.27 1.34 1.34 + 0.39 16 16 + 4.7
All Group 1 164 26.5 14.9 14.5 +.0.60 1.22 0.90 + .11 17 12 + 1.7
White U. S.

Mﬂlegantono.. 26'5 13‘0 .69 13

Group II: villéges near the principal centers of population

Noatak 22 29.0 11.3 11.8 + 1.85 0.68 0.69 + 0.20 10 11 + 3.1
Deering 3 29.5 12.7 13.0 + 4.93 0.84 1.47 + 1.27 15 15 +11.8
Tuluksak 8 33.1 12.8 11.1 + 2.36 1.59 1.59 + 0.46 18 18 + 7.6
Wainwright 17 28.8 13.3 13.2 + 2,01 1.49 1.57 + 0.50 27 28 + 7.9
Napaskiak 14 26.8 13.9 14.2 + 1.98 1.29 1.24 + 0.31 18 13 + 5.3
Akiak 6 30.7 14,5 15.0 + 4.24 1.36 1.26 + 0.62 17 15 +14.1
White Mountain 5 30.7 15.3 14.8 + 2.22 0.711 0.90 + 0.16 7 10 + 5.7
Shishmaref 8 31.6 15.4 13.8 + 3.41 0.44 0.59 + 0.41 12 12 + 4.0
Unalakleet 13 28.5  15.6 16.2 + 2.43 0,86 0.90 + 0.47 25 23 +11.7
Elim 2 29.5 17.0 17.0 + 1.00 0.75 0.75 + 0.65 .8 8 + 3.0
Shaktoolik 2 33.5  21.5 21.5 + 1.50  0.41 1.15 + 1.15 21 29 #29.0
All Group II 100 29.4  13.6 13.7 + 0.81  1.04 1.08 + 0.14 17 17 + 2.5
White U. S. .

MaleSsesescee 29.4 13.1 0.74 15

LE



TABLE 15 (Continued)
ESKIMO MEN, ALASKA NATIONAL GUARD, 1958

ORAL STATUS OF MEMBERS OF FIRST AND SECOND BATTALIONS

Group III: relatively remote villages, except those in the Yukon-Kuskokwim delta area
Shungnak 16 29.1 2.1 1.8 + 0459 0.37 0.34 + 0.2 3 4+ 2.1
Little Diomede 7 29.2 3.3 4.4 + 0,90 1.32 1.01 + 0.67 19 16 + 10.0
Kasigluk 7 26.9 5.4 5. + 1.15 0.56 0.77 ¥ 0.22 5 4F 1.9
Akiachak 16 30,7 5.5 5.1 + 0.83 1.38 1.60 + 0.21 14 16 + 6.1
Barter Island 5 31.7 5.6 5.6 + 2.34 0.45 0.46 + 0.29 9 9+ 5.3
Alakanuk 16 32.1 5.9 5.3 +1.21 1.59 1.88 + 0.47 10 13 + 4.0
Teller 9 27.9 5.9 5.6 + 1.51 0.58 0.54 + 0.22 12 11 + 3.9
Koyuk 4 23.8 6.1 6.5 + 3.23 2.04 2,05 + 0.53 11 12 + 12.0
Kwethluk 17 31.3 6.2 5.1 + 1.40 1.37 1.57 + 0.37 12 14 + 4.3
Stebbins 12 33.4 6.2 6.7 + 1.81 1.35 1.68 + 0.36 26 34 + 8.7
Selawik 14 29.5 6.3 6.6 + 1.48 0.49 0.50 + 0.12 10 10 + 4.6
Meade River 4 25.5 6.6 6.8 + 3,06 0.52 0.55 + 0.42 5 54+ 4.8
Eek 14 28.7 6.8 6.9 + 1.78 0.92 0.89 + 0.20 8 7+ 2.6
Mountain Village 14 36.7 6.8 7.5 +1.61 0.78 0.94 + 0.28 15 20 + 4.6
wales 5 43.9 6.8 6.8 + 1.32 1,22 1.22 + 0.49 30 30 + 11.8
Kivalina 11 26.8 7.9 7.7 + 1.91 1.81 1.31 + 0.56 28 19+ 9.9
Gambell 22 27.6 8.4 9.2 + 1.46 1.30 0.96 + 0.30 19 16 + 4.2
Kiana 8 22.8 8.8 T4 + 2,71 0.34 0.36 + 0.15 4 3+ 1.5
Noorvik 11 26.3 849 9.0 + 2.64 0,78 0.55 + 0.25 2 1+ 0.8
Fort Yukon 21 28.3 9.2 9.0 + 1,46 0,36 0.32 +0.17 9 4+ 2.3
Savoonga 27 25.7 9.3 8.4 + 1.08 0.88 0.70 £0.20 17 13 + 2.6
King Island .5 33.5 9.6 9.4 + 2.79 1.37 1.40 + 0.32 13 15 + 6.7
St. Michael 12 29.2 9.6 9.6 + 1.63 1.64 1.72 +0.45 27 28 + 9.3
Point Hope 20 32.0 10.4 10.1 + 1.57 1.18 1.20 + 0,32 14 15 + 4.7
All Group III 297 29.6 7.1 7.1+ .35 1.00 1.00 + .07 13 13 + 1.1
White U. S.
29.6 13.1 T4 15

MaleSBseecvcas

1_./ Standard error of the mean is included in the observed values.

8€



TABLE 15 (Continued)
ESKIMO MEN, ALASKA NATIONAL GUARD, 1958
ORAL: STATUS OF MEMBERS OF FIRST AND SECOND BATTALIQNS

Mean DMF Teeth : Mean Periodontal Score : Mean Recession Score
Number Mean : Age : Age . Age
Village [Examined Age 1  Adjusted Observedl/ : Adjusted Observedl/ : Adjusted Observedl/
Group IV: wvillages in the Yukon-Kuskokwim delta area
Newktok 5 28.5 0 0 0.93 0.82 +0.52 12 11 + 9.2
Chevalk 6 29.3 C.4 0.2 + 0.16 0.96 1.02 +0.25 16 18 + 6.2
Tanunak 11 37.8 0.4 0.6 +0.36 0.23 0.31 +0.16 9 13 + 3.2
Mekoryul 15  37.4 0.6 0.9 + 0.38 0.03 0.02 +6.01 4 5+ 2.0
Chefornak 5 22,3 1.1 0.4 +0.40 0.90 0.38 +0.31 16 6+ 6.0
Kwillingnak 20 30.9 1.6 1.5+ 0.42 1.06 1.06 +0.19 10 11 + 2.4
Kipnuk 13 30.8 2.1 2.0 + 0.60 0.65 0.71 +0.17 15 15 + 4.7
Hooper Bay 25 30.8 3.3 3.3+ 0.8 0.73 0.88 +0.28 10 13 + 3,1
Tuntutulialk 11 30.1 3.4 3.2 + 0.98 1.39 1.32 +0.29 12 13 + 4.6
Quinhagak 22 33.0 3.7 3.4 + 0,76 0.97 0.95 +0.17 6 7+ 2.1
Napaskiak 7 27 .4 4.1 4.1 + 2,09 0.76 0.76 +0.32 6 6 + 3.9
Togiak 10 30.8 4.3 4.1 + 1.46  1.54 1.65 +0.55 4 4+ 1.6
Scammon Bay 2 31.5 4.5 4.5+ 2.50 0.20 0.20 +0.20 12 12 + 5.0
All Group IV 152 31.7 2.6 2.3 +0.27  0.76 0.83 +0.08 9 10 + 1.0
White U. S.
MaleSeseness 31.7 13,2 77 17

et

1/ Standard error of the mean is included in the observed values.
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these two villages more nearly resemble men from group IV villages, and
the villages are similarly isolated. Shungnak is located near the head-
waters of the Kobuk River about 10C air miles east of Kotzebue, and
Little Diomede is an island in Bering Strait near the boundary with
Soviet Russia.

Age-corrected scores are more appropriate for comparisons between
villages, and observed scores for comparison with findings for white
U.S. males,

(1) Dental caries

There was, as & rule, remarkably little varigtion in dental
caries experience between men of a gilven age and village, The means for
decayed, missing, filled (DMF) teeth of Eskimo men living in the seven
principal villages were slightly but unimportantly higher then those for
white U.S. males, rising with age in similer fashion. Means for men
living in villages near these seven principal centers are gbout the same,
but show a tendency for caries experience to be lower in men of older age.
This tendency becomes marked in the two successive groups; 1n each group
DMF means are progressively lower in progressively older groups of men.
Since the DMF mean is a cumulative measure, this can occur only in popu-
lations where caries prevalence is on the increase, and the patterns seef/
here suggest that this increase is occurring at a relatively rapid rate.=

The dental caries pattern cuts across ethnic boundaries; location for
location, there 1s little difference in DMF means between Aleuts from
Unalaske and the Pribilofs, southern Eskimos from the region generally
south of Alakanuk, northern Eskimos from the region generally north of
St. Michael, and Athabascan Indians from Fort Yukon. There is a loose
tendency (possibly an artifact due to sampling variation) for DMF means
in group III to increase from south to north, but there is no clear
transition across an ethnic boundary. Neilther does the term "isolation,"
as used here, denote lack of contact with other groups; in the course of
summer migration nearly all of the men in groups III and IV leave their
homes and live for a time in or near one of the principal villages. At
this point in analysis no clear relationship between caries patterns and
dietary habits or nutritional status has been developed.

1/ The means for group IMF typically rise in essentially straight-line
" fashion with age after permenent teeth begin to erupt at the age of
six, gradually becomlng asymptotic after the mean reaches a value
of 15 to 18. Extrapolastion of the present data suggest that after
a generation, carles may become as prevalent in the group III vil-
lages as in villages in or near the principal centers of population,
and that caries in the group IV villages may rise to about the levels
now seen in group III. If this occurs the disease will then present
a public health problem for these people quite as difficult as the
present dental caries problem in the U.S.
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(2) pPeriodontal disease

For the whole world population periodontal disease probably
outranks dental caries in importance. Commonly called "pyorrhes," this
disease attacks the soft and hard tissues supporting the teeth in the
dentel arch so that they loosen, become painful and ineffective in
chewing, and are eventually lost. In this study periodontsl disease
was assessed by two measures -- the periodontal index or score which is
a morbidity index of present and active disease, and gingivel recession,
s cumilative measure reflecting past loss of tissue, particularly bone.
There was no relation, in the total population, between group findings
for either of these measures and group findings for dental cariles.

In 38 of the 55 villages periodontal scores (i.e., ratings of
present disease) were higher than would be expected on comparison with
scores for white males in the U.S., and in only five villages -- Mekoryuk,
Scammon Bay, Fort Yukon, Tanunak and Shungnak -- were scores signifi-
cantly or importantly lower. The typical clinical picture was one of
moderate to severe gingivitis with widespread pocket formation, abundant
oral debris, and heavy deposits of calculus, although some villages stood
out &s marked exceptions to this rule. Here, as in dental caries, there
tended to be little variation between men from a given village.

The recession score is a relatively weak population measure when
young perscns are studled, since gingival recession is rarely marked in
individuals prior to the middle and later years of life. Recession
findings for the whole groups were neither markedly nor importantly
different from the patterns reported (by an independent team of observers)
for U.S. Army troops. Findings for the whole of group IV were, in fact,
significantly lower.

In men 35 years of age or older, however, recession scores as out-
lined in Table 16 for the main groups are generally related to group
carles scores. The series of differences shown might occur by chance
slightly less than once in one hundred trials.

TABLE 16

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958
GINGIVAL RECESSION SCORES, MEN 35 YEARS OF AGE OR OLDER,
FIRST AND SECOND BATTALIONS

Number Mean Mean
Group Examlned Age Recession Score
I 15 1.9 39 + 1.7
II 17 ho.k 31 + 6.9
II1 68 Li.2 28 + 3.3
v 57 L4o.5 17 + 2.0

VWhite U.S. males « + « « « o + » o » 41.0 26
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IV - THE VILLAGE STUDIES

1. Bethel Area - the Situation in Akiak, Kasigluk, Napaskiak, Newktok
and Hooper Bay

Bethel is the principal trading center of a large area of south-
western Alaska which includes most of the lower Yukon and Kuskokwim River
areas. The town is on the Kuskokwim River at the head of deep water
navigation. It is the air terminal for the only outside contact of the
area during eight months of the year. The population is mixed white and
Eskimo people. An electric service, high school and many other small-
town facilities are available.

In winter the main occupation of many Eskimos in this area is
trepping for mink, beaver and muskrat. In summer many find temporary
work in canneries on Bristol Bay. In some cases almost the entire able-
bodied population is transported to these canneries for a period of six
weeks or more. Those who remain behind in the villages catch herring,
smelt, pike, whitefish and salmon for their own use. The larger fish
are filleted and air-dried for the winter cache, to be consumed by both
dogs and humans. The tundra is dotted with small ponds and sloughs
which are a source of whitefish, ling cod, blackfish and needlefish.
Often these fish are eaten raw, and are thus a source of tapeworm
infestation.

Hooper Bay and Newktok are sealing communities of coastal Eskimos.
Since the seal kill is variable and uncertain depending upon the movement
of the pack ice and tolerable sealing weather, this food supply is un-
certain. The coastal Eskimos collect seal pokes, inverted seal skins
filled with seal oil, which they take up the Kuskokwim for sale and
barter to the river communities. The subcutaneous fat of newly
butchered seal is cut into small portions about one by three inches in
size and pressed into the inverted seal skin (which has had all the
apertures, except the anus, tied off with string). After the poke is
filled with these small pieces of blubber, it is plugged and left inside
the Eskimo house at moderately high room temperatures and the oil is
thus gradually rendered. When the contents of the poke have been re-
moved, a sponge-like connective tissue residue representing the original
strome in which the o0il was contained is left within the poke. This is
considered a food delicacy. No applied heat is used in the rendering
process. The tendency of the seal poke to collapse as oil is withdrawn
for use maintains a minimum of air within and probably delays rancidity.
On some occasions other foods, such as partially dried salmon or herring,
are placed in seal 0il in the poke and stored for considerable periods.
Salmonberries, blueberries and wild greens may be stored in a seal poke
or in barrels without the oil.

A seal poke weighing 100 pounds may bring $140 and will last a
family a year. Seal oil is used as a major ingredient of such dishes
as agutuk (Eskimo ice cream) or oknuk (soup). Other foods, especially
dried fish, may be dipped into it at serving time. Hunters are con-
vinced that it is more calorific than other foods and it is thought
essential for a trip in intense cold.
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Twice each year, in spring and fall, ships bring in supplies.
Supplies for the year must be anticipated at this time, since the only
recourse is to costly shipment by air from Anchorage. Mail order houses
have an active year-round business in this area. An adult education
class in one village had as two of its projects the following -- 1) how
to write an order to a mail order house; 2) how to fill out a U.S. income
tax return.

In Eskimo villages the dogs are an essential part of the economy,
for they are the only beasts of burden. Wood, one of the few sources
of fuel, must be hauled long distances from the river bottoms. People
travel and supplies are hauled by dog sled. Some freighting for cash
income is done with dogs. The .average size of a team is five dogs.
Fish are fed to them at variasble times and in limited amounts so the
dogs are generally thin and ravenous. They eal snow for water, snatching
it as they run. The Kuskokwim dogs are small, averaging 30 to 50 pounds,
and are nondescript in appearance. The dog population is threatened with
canine distemper because of inadequate immunization.

The population counts for the villages included in the Bethel por-
tion of the study and the numbers given clinical examinations in this
survey are shown in Table 2. The sampling within the villages was done
with the help of the resident teacher; who selected one or two adolescent
boys as runners. They were instructed to bring into the schoolroonm
entire families, including all ages. The selection of families and their
order of eppearance was not controlled. Clinical appraisals were done on
all persons 2 yeers o.d and over. Blood and urine samples were obtained
from all persons 6 years of age and over, until 50 blood samples had been
obtained in each villege. At the end of the day the villagers were
advised to bring forward the people who were sick or those with medical
complaints who had not previously been seen. These persons were not
included in the nutritional appraisal. The invitation invariably pro-
duced an assorted clinic. No assessment was made of the number who
stayed away from the nutritional appraisals deliberately. In Hooper
Bay most of the men were away sealing. In Kasigluk many men had gone
for wood.

Thé presence of a school and one or more teachers has had an
important influence upon the Eskimo communities. While introduction of
a school has generally caused the villages to increase in size and thus
often overburdened the available food supply it has also stimulated the
acculturization of the community. Community leaders who have white
customs, clothing, food and ideas have no doubt been important models
for emulation. The school lunch progreams, the mail which comes once or
twice a week, the radio communication with the Alaska Native Health
Service Hospital each evening and the formal instruction in English with
material and methods very like those of schools in the rest of the United
" States all increasingly influence the life and health of the Eskimo
People. There is a large age gradient in the use of English in the
Bethel area; almost all school children speak English, but only rarely
do adults over L0 years of age.
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There are no physicians permanently located in the villages although
there are three physicians associated with the hospital in Bethel. These
physicians, a dentist and an x-ray technician visit the villages indi-
vidually at irregular intervals of several months. The x-ray technician
carries a portable x-ray machine which is largely used for chest films
in a tuberculosis control program. Public heelth nurses alsc visit the
villeges at irregular intervals. A sanitary engineer of the Alaskan
Department of Health is presently working in certain villages of the
Bethel area in order to improve the water supply.

In most villages the teacher is the medical representative who mans
the two-wey radio contact. The costs of transportation to Bethel,
Anchorage, or even to other states for medical treatment are borne by
the patient, if that is possible; by the ANHS, if it is not. Since the
distances are great such trips are expensive. Midwifery is done by
women in the villages except for those areas near the Bethel hospital
where some women may prefer to go for delivery when possible. About
225 babies are delivered annually to native women in the Bethel hospital.

The largest single health problem in the villages is tuberculosis.
About T to 10 percent of the Eskimo population is being treated with
drug therapy for this disease. In Akiak, for example, 13 of 130 people
in the village were receiving chemotherapy in August 1958 and the
records indicate that 38 other villagers have received this therapy
since 195k. The annual incidence is now about one percent of the popu-
lation and about one tenth of one percent of the population dies of
tuberculosis each year. The first figure has been reduced by one half,
the second by four fifths since 1952(8). The trends are shown in
Figure II.

Akiak is a community of 130 people on the Kuskokwim River about
30 miles upstream from Bethel. Most of the people were dressed in
excellent furs and mukluks, and there was evidence of a plentiful food

supply.

There were no signs of celoric deficiency. Some obese women past
30 years of age were seen. There were many children with draining ears
and impetigo was common, especially in children. One child with ex-
tensive bronchitis and fever was given sulfa drug therapy.

Each school child receives a hot lunch and a therapeutic multivitamin
tablet every day;/. The lunch program has been in effect in the

1/ Contents of Multivitamin Tablet:

Vitamin A - 5,000 U.S.P. units Ascorbic acid - 50 mg.
Vitamin D - 500 U.S.P. units Vitamin E - 5 I.U.
Thismine mononitrate - 3 mg. Calcium carbonate - 250 mg.
Riboflavin - 3 mg. Ferrous sulfate - 234 mg.
Pyridoxine hydrochloride - 0.5 mg. Potassium iodide - 0.15 mg.
Vitemin By, - 2 mecg. , Potassium sulfate - 5 mg.
Folic acid - 100 mcg. Copper sulfate - 1 mg.

Niacinamide - 25 mg. Magnesium oxide - 6 mg.
Calcium pantotheng%e - 5 mg. Zinc sulfate - 1.5 mg.
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au of Indian Affairs Schoocl Program for about eight years. Vitamin
sdministration is more recent. No active keratitis was seen in this
village but there were many children with the corneal scars which are
attributed to phlyctenular keratoconjunctivitis (PKC). The lesion was
especially common in children over 7 years of age. Dry skin on the
extensor surfaces and mild follicular hyperkeratosis were seen occasionally
in children 8 to 16 years of age. The condition of the teeth varied
" parkedly. Caries were rampant in many families, involving both deciduous
and permanent teeth. People past 30 tended to have worn but intact and
noncarious teeth (see Figure VII).

A man in his 40's was seen with incipient cardiac failure and a
loud aortic diastolic murmur, probably a result of rheumatic heart
disease. A middle-aged woman with typical active rheumatoid arthritis
_was examined.

The 77 clinical appraisals done in Akiak indicated the calorie
supply was adequate, and that there had been a large incidence of
phlyctenular keratoconjunctivitis in the past, although no acute cases
were seen. Follicular changes suggested a mild or borderline vitamin A
deficiency. Both the caries and the corneal scarring seen in this
village suggested a familial pattern of prevalence.

Kasigluk is a village of 227 Eskimos about 35 miles west of Bethel
on the tundra, & few miles from the Johnson River. The latter is an
abundant source of fish in the summer. Nunapitchuk, & somewhat larger
village, is four miles away across a small lake. Kasigluk has been
moved in recent times from a location six miles north to be better ac-
cessible by boat. The village has a typical onion-turreted Russian
Church and a smaller Moravian Church. There are many Russian names in
the village and people with Mongoloid faces and light hazel eyes. The
people seemed poor but were generally clean. The men showed signs of
recent use of their steam baths, a custom which is thought by some to
be a Russian importation but is more likely an intrinsic part of the
Eskimo culture.

These people at Kasigluk must go long distances to the Kuskokwim
flats for wood. The dogs were lean but strong; a team of five brought
in a load of green poles weighing 300 to 400 pounds. The village has
& poor water supply, consisting only of melted ice from nearby ponds.
An epidemic of dysentery had occurred in this village during the two
weeks prior to the survey team visit. The school children receive
lunches and a multivitamin tablet each school day. New mothers also
receive vitamin solutions for the babies and iron pills for themselves,
but the teacher was uncertain that these materials are used. The
caloric intake of the people seemed adequate.

Impetigo was common, and several children were put on courses of

“"Pénicillin for treatment. The dispensation of sulfonamide ointment

which is usually applied over the crusts is useless and possibly harmful.

Two instances of atopic eczema were seen in children. Corneal scars

WVere not common and were generally seen in subjects 10 years of age and
over but not in younger children, and no active phlyctenular



FIGURE VIII

DENTAL ATTRITION IN A 32-YEAR-OLD
ESKIMO WOMAN
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keratoconjunctivitis was seen. The teeth were generally carious in the
children, and worn but intact in people past 30. Some skin dryness was
noted in children but no follicular hyperkeratosis was seen. One woman
of 40 with aortic insufficiency and mitral stenosis was examined. A
recent history of migratory arthritis was elicited in one youth. He
showed no signs of carditis. Prophylactic penicillin was recommended.

Napaskiak is a village of 152 persons on the south bank of the
Kuskokwim River eight miles below Bethel. It has ¢losé contact with
Bethel. Two other Eskimo villages are in the vicinity -- Oscarville,
across the river, and Napakiak, down river. River fishing is the
attraction. Napaskiak has been moved in recent times from a nearby
and ancient site that had become susceptible to flooding due to channel
changes of the river. Napaskiak has one of the few remaining "medicine
men" or shaman (Frontispiece). The role of this man in the community's
health could not be determined.

There were great extremes in the families here, some being thin,
vhile others were well fed. The thin families were usually dirty.
The teacher gives 60 children their lunch at 8:30 a.m. Half then go
home and return for an afternoon teaching session. The others remain
for the morning session. All students receive a multivitamin tablet
in school each day.

This village has been included in a tuberculosis prophylaxis pro-
gram since early 1958. A program for control of tuberculosis by
ambulatory chemotherapy was begun in 1953 as a result of a recommendation
of the Pittsburgh Health Survey(7) to the Secretary of the Interior.

At the time of its inception the program was ambulatory because there
were not enough hospital beds for all those needing the therapy. When
more beds were available more of those who needed hospital treatment
were admitted. The prophylactic control study mentioned at the begin-
ning of this paragraph was started in 1958 as a separate project under
the direction of Dr. George Comstock, Tuberculosis Control Program,
Bureau of State Services of the U.S. Public Health Service. This is a
research study on the prophylactic use of isoniazid being conducted in
selected parts of the U.S., Alaska and Puerto Rico. Every person in the
villages selected for the study is given medication each day for one
Yyear, half receiving isoniazid at a level of about 5 mg per kilogram of
~body weight and half receiving a placebo. All told about 60,000 people
.are participating in this study. It is hoped to measure the suppressive
action of such medication upon the incidence of tuberculosis. No signs
-Of isoniazid-induced seborrhea or dermatitis were seen in this or any
~village, aithough perhaps as many as 10 percent of the total native
bopulation are on isoniazid therapy.

s

The teeth were carious in Napaskiaek except among people over 40
Years of age. Exceptions to this were seen in a few Kipnuk women who

—had-come here from the coast after marriage and generally had fine

ﬁeeph. Again several cases of atopic eczema were seen. The teacher
believes it is increasing in frequency. The males showed signs of the
_effects of taking steam baths (petechiae on the backs and shoulders),
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but the women and children did not. Petechiae occurred commonly among
older male children and adults but was uncommon in children under 10.
No active keratitis was seen. Corneal scarring seemed to occur in
families; dry skin and follicular changes were uncommon. The adult
women often seemed pale. Tongue pepillation was good. An old man with
aortic stenosis was examined but heart murmurs were generally rare.

A sick baby was brought back with the party to the Bethel Hospital and
a diagnosis of meningococcal meningitis was confirmed. After a stormy
course she recovered. Prophylactic sulfadiazine seemed to prevent
additional cases in the village. This treatment was arranged by radio
communication from Bethel after the bacteriologic diagnosis was
established.

Newktok is an isolated village of 121 coastal Eskimos about 120
miles west of Bethel on the tundra, a few miles from Baird Inlet and
the Bering Sea. The nearest postoffice is at Tanunak, 40 miles to the
southwest on Nelson Island. There were many sod houses in the village.

The people at Newktok seemed very primitive; their faces were
Mongoloid with prominent epicanthal folds. Very few could speak English.
Their clothing was worn and poor. Both people and dogs were thin. The
sleds were hand-hewn and lashed together with thongs. 1In one sod house
the children were seen to scoop a frozem blackfish out of a tub in the
anterocom and swallow it with a minimum of chewing. The lids were off
the cans containing flour and sugar, and the contents were spread about
the table top as though the children had been eating directly from the
cans. Since this was the first tolerable weather for a week, the men
were away sealing.

Many of the children in this village were grossly underfed, and
pale and thin. Several families were heavily infested with head lice.
With a few exceptions, the teeth were excellent. There were several
slightly but definitely enlarged thyroid glands observed but no gross
goiters. Meany children had marked follicular hyperkeratosis and many
others had dry skin. There were several adults with Bitot's spots.

No signs of water-soluble vitamin deficiency or of scurvy were seen.

‘Hooper Bay is an ancient Eskimo settlement on the Bering Sea south
of Cape Romanzof, with a population of 430. It is located on two low
hills at the tip of a spit of land which encloses Hooper Bay from the
north. The main source of livelihood is the sea, especially sealing.
There are many dog teams for hauling the skin boats and meat to and from
the open water a few miles away. Water is obtained by melting ice from
a fresh-water pond a few miles back of the village on the tundra. Fuel
is obtained from driftwood which is now plentiful, coming leargely from
the mouth of the Yukon which lies to the north. The houses are well
built but without a semblance of orderly arrangement either among houses
or within them. The indoor temperatures and humidity are very high.
These, together with.meny unwashed Eskimos, unbutchered seals, drying
skins and oozing seal oil pokes, produce an overpowering atmosphere for
a white person.
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The school lunch program and daily vitemin pill are administered
here. Because of exceptionally good sealing, the people appeared pros-
perous and adequately nourished. There were many plump women and
children. Teeth were good but worn in people past 20 years of age and
carious in many children. There were many corneal scars, again seen in
families and generally in people 12 to 20 years old. Children under
12 were not often so affected. Many of the women were pregnant. Some
evidence of hypochondriasis-was noted in adults.  There was a single
instance of goiter, a large soft gland in a 4O year o0ld woman who.had
a history of thyrotoxicosis treated with N-propylthiouracil. Scleral
thickening in the palpebral fissures and pingueculae were noted in many
individuals. BHere as in the other villages it was apparent that dental
fillings meant tuberculosis because almost the only people who had had
dental care were those who had gone outside for tuberculosis therapy.

2. Kotzebue Area - the Situation in Noatak, Point Hope, Shishmaref,
Allekeket and Huslia

The Kotzebue phase of the present study centered among the northern
or Arctic Eskimos who are for present purposes considered to be in
ethnic area IIT (see Figure III). The Kotzebue study also included
observations in two Indian villages in the mountains of the middle Yukon
region lying in area IV. ’

The Eskimos north of Norton Sound (Nome) are much more sparsely
distributed. The principal activity of the males is hunting, and seal,
walrus and several specles of whale are the chief game. The Eskimos
along the Arctlc coast find the whale kill highly variable since it
depends strictly upon weather and hunting conditions. Polar bear have
always been important not only as a source of food for man and dogs, but
also as a source of income from sale of skins. St. Lawrence Island has
an sbundant supply of walrus in the spring, a good source of both meat
and ivory. The people of St. Lawrence Island, Diomede Island and King
Island are well known for their fine ivory carving which provides them
with an important part of their cash income. The materials they make

_.are taken to Nome in the summer and marketed.

The Arctic fox is trapped on the ice pack for its fur but neither
_.this nor any other land carnivore is used for food except in dire
emergency. The polar bear 1s 'a partial exception, for its meat is often
eaten, although the liver seems never to be eaten and is widely regarded
88 poisonous. There 1s a collection of recent evidence to support the
——~1dea-that polar bear liver is, in fact, poisonous for humsn consumption.
Dr. William Rausch of the Arctic Health Research Center on one occasion
~_ate 100 grams of polar bear liver and immediately became ill. Dr.
“Edward Scott of the same institution fed polar bear liver to white mice
méhd an equivalent amount of vitamin A from fish oill to a control group
Of mice., Both groups of mice died(19). The concept of the toxicity of
. Polar bear liver and that it is due to an excessive vitamin A content
5 widely accepted in scientific circles in Alaska.
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The Indian villages, Huslis and Allakaket, which were included in
the present study, are settlements on the Koyukuk River. These people
are Athabascan Indians who range through the forested and mountainous
areas of northwestern Alaska. Their principal activity is trapping
beaver, mink and muskrat. The beavers are taken through holes in the
ice in the late winter and spring with snares which are baited with
willow twigs. Each trapper is allowed a seasonal limit of 20 beavers
which average $UO per pelt. The beaver is a large animal weighing 30
to 60 pounds, and is widely used for food. The meat is said to resemble
pork. The skins are stretched flat in an almost perfect circle for
drying and are hauled about in large wafer-like stacks wrapped in burlap.

Caribou are migratory animals teken seasonally and somewhat unpre-
dictably. Their meat is dried in the sun for storage in caches and the
skins are widely used for clothipg.

Fish are taken from the rivers with nets or fish wheels, a white
man's invention and a useful one, for -- powered by the current -- it
scoops up the teeming fish and deposits them in a tub requiring the
fisherman only to empty the tub once he has properly placed the wheel
and the diversionary fence.

The northern Eskimos have been more exposed to the white man than
have the southern Eskimos through efforts of 18th century sailors to
find a Northwest Passage, and subsequently through the extensive whaling
activities which took place in the Arctic Ocean. Contacts with sailing
ships reached a maximum in the middle of the 19th century. Possibly
as a consequence, the northern Eskimos are advanced at least a generation
over the Kuskokwim people in their cultural adaptation to the white race.
Almost all speak English; they tend more strongly to adopt white men's
clothing and habits of food and often have noticeable admixtures of white
blood as reflected in coloration and conformation. The northern Eskimos
are larger and less Asiatic-appearing than the southern Eskimos, although
there are many exceptions to this generalization. Some of the village
sites, such as that at Shishmaref Inlet, are very old, dating back 500
years or more. The attraction of these sites can only have been their
convenience to the essential food supply. Eskimo villages are sometimes
moved, but generally only to a better food supply.

Hunting on the ice pack is a dangerous occupation and the extent of
this danger varies in different areas depending upon currents and weather
conditions. In the Hooper Bay area young men do not go on the hunting
expeditions until they are about 18 years of age. North of Bering Strait
they go at 15 years. Since these boys are physically well developed at
15 years it appears that a maturation of Jjudgment is recognized as es-
sential. The active hunters are men 20 through 45 years, older hunters
being rare.

These Eskimo men stripped down resemble professional athletes.
They are heavily muscled, relaxed and loose-jointed, and have the ap-
pearance of finely trained men. Unlike the white man's concept of
preparation for a physical ordeal, the Eskimo either does not eat
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§ pefore he goes out on the ice pack for the day, or takes no more than a

cup of tea or coffee. He believes eating would make him sluggish, less

agile and less acute. Since he may stay out one to three days under

¥ rigorous conditions of activity and temperature, it is clear that he has

¥ both great stamina and efficient gluconeogenesis. When he returns he

% takes a very large meal. This ability to carry on while fasting may be

j related phy51olog1cally to the ablllty to consume & very high fat, high
‘protein, low carbohydrate diet. It mey also be a factor in prohibiting

§ youths (who might be more susceptible to ketosis) from going out on the

% jce pack.

The sampling procedures in the Kotzebue area were carried out as
described for the Bethel study above. Clinical studies were done on
all persons 2 years of age and.over; blood and urine samples were ob-
tained from all persons 6 years and over, the urine samples being clean
3 catch samples. In the Kotzebue area those members of the National Guard
4 who were home were excluded from the village examinations in order for

them to be seen at Camp Denali with their battalion.

‘ Noatak is a village of 300 Eskimos on the Noatak River 60 miles

north of Kotzebue. The food supply at Noatek is largely caribou which
are hunted inland on the tundra, fish from the Noatak River, and seal
and beluga whale from Kotzebue Sound. The teacher at Noatak gives each
school child a lunch and a vitamin pill every school day. The principal
clinical impairments found here were carious teeth and follicular
hyperkeratosis.

Point Hope, which the natives call Tigara, often experiences severe

weather. It is the main polar bear-hunting area for sportsmen, an
| activity which is a source of income for the Eskimos. A typical polar
bear hunt has facetiously been described as follows: The sportsman
pays $2,500 and is guaranteed a bear. The hunter and his pilot go out
over the ice pack in a light plane until they spot a bear which they
pursue in the plane until it falls exhausted on the ice. They then
land, shoot the bear and teke the skin. The sport seems more expensive
“than dangerous.

The main articles in the diet at Point Hope are seal and whale

f“MEat with some bear meat and fish. Caribou are taken in the fall and

~.¥Winter. The whale meat collected in the spring is cut up and stored
in pits in the permafrost for later use. This natural refrigeration --

3nd not the perpetual cold, for the summers are actually quite warm --

i 1s the basis for the legendary test of salesmanship in Alaska. A few
Eskimos do have refrigerators, especially the traders. Many Eskimos

ﬁh&ve outboard motors. Almost every Eskimo boy dreams of becoming an

- 8lrplane pilot. The men are clever mechanics and are said to have

. fashioned broken motor parts from ivory or bone when metal replacements

-¥ere—unavailable.

, Sod houses are common in Point Hope. Alaskan Eskimos never build
BnUW igloos except to amuse visitors from the outside and the results
ére often ludicrous. Whale ribs are often used for rafters for sod
“No village planning is discernible. Snow drifts range up to
25 Weet after a storm and the children slide down these on short baleen
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The children receive a school lunch and a daily multivitamin tablet.
Clinical examinations here revealed many carious teeth and much follicular
hyperkeratosis.

Shishmaref is a village of 200 people on a small island Jjust off
Shishmaref Inlet. The principal food is seal, which was plentiful
during the winter preceding the survey, since the pack ice had been
pushed toward the Siberian side by favorable winds. Some fish are also
available. Many carious teeth were seen here and there was much dental
attrition. Follicular hyperkeratosis was common. A school lunch and
multivitamin pill are given to the children.

Allakaket is an Indian village of 100 people 150 miles north of
Tanana. It consists of 10 to 15 log cabins, a school and an Episcopal
Church. The msain occupations and food sources are moose hunting,
fishing and beaver snaring with a wire loop snare. The trap lines are
50 to 150 miles in length.

The celorie supply seemed limited in this village. The teeth were
carious and follicular hyperkeratosis was common. Some filiform atrophy
of the tongue was also noted, although it was of mild degree. No
evidence of goiter was seen. One 18 month old child with rickets was
seen here.

Huslia is an Indian village of 137 people. The diet consists
mainly of beaver, dried fish, moose and caribou. Moose meat is much
like beef in form and flavor while caribou is distinctive, resembling
mutton. The calorie intake at Huslia seemed marginal, since many
people were thin and the children appeared stunted. Follicular hyper-
keratosis was common. The teeth were carious. This is the home of
the most famous sled dog racer in Alaska, George Atla, known as the
"Huslia Hustler."

The schools in these two Indian villages do not give the children
school lunches or vitamin supplements.

3. Clinical Findings in the Villages

Since the men in the National Guard had recently come from the
villages they were also representative of those nutritionel environments.
However, the 713 men came from 55 villages. The number from each vil-
lage was thus so small that no useful purpose was served by relating
them to their village of origin. An exception is Point Barrow, from
which there were 69 men in the Guard. Throughout the evaluation of the :
data this axis of analysis has been considered, however (see Table 10, :
which presents selected clinical findings for men in the two battalions
according to their area of origin).

A summary of the clinical findings in the villages is shown in Table
17. The northern and southern areas are shown seperately, but all ages
and both sexes are combined. This summary emphasizes certain negative
findings. There was no scurvy and no gross inanition, although in certain
villages, especially Newktok, the people seemed by their thinness to be




10 Total
399
2.2 6.3

6.7

75

7

Kotzebue Area - Examiner # 2
6.5

6
5.8 10.2

Lo6 69

Total

)
96

59
7.4. 8.5 12.5 13.8

81

TABLE 17

Bethel Area - Examiner # 1
oL

76

30.3 10.6

Villagesg/

1
ESKIMO AND INDIAN VILLAGES IN ALASKA, 1958, PERCENT PREVALENCE OF CLINICAL FINDINGS‘/

Tuberculosis

Suspected
Disease

Nunber Examined
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L, Newktok 5. Hooper Bay

Iower extremities .omitted.
6. Noatek 7. Point Hope 8. Shishmaref

Examination of abdomen and

0.7

0.0
0.0

5.1

1.7
9. Huslia 10. Allaksket

Serotal dermatitis not examined for.
1. Akisk 2. Kesigluk 3. Napaskiak

2.5
1.2

0.0
0.0

0.0

1.3
1/ No findings of enlarged parotids, xerophthalmia, magenta tongue, "scorbutic-type"gums, crackled skin, pellagrous

Athebascan Indians

Southern Eskimos
Northern Eskimos

loss of ankle Jerk

Hepatomegalia
lesions, splenomegelia, ascites, or calf tenderness.

Abdomen
Tower
Extremities

’

2/ Villeges referred to by number
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nearing undernutrition. It was noticeable that while signs of tubercu-
losis, phlyctenular keratoconjunctivitis and the scars of wounds and
infections were plentiful, there were few chronically disabled pecple
of any age. There was, by American standards, a remarkable scarcity
of aged or infirm people. The fate of the aged was not apparent.

Scars of cold injury were common. The teeth were worn and carious,
being best among the least acculturated people. Signs of rheumatic
heart disease were seen. Some infectious disease was usually the most
conspicuous ailment. Pediculosis was not uncommon. Despite the sparsity
and lack of variety in the diet, evidence of gross deficiency diseases
was rarely seen. The school lunch program and possibly the vitamin
supplenents to the basically meat diet seem to explain this observation
in the Eskimo school children. Preschool children were generally well
nourished. The mothers were often both thin and pale, especially those
who had had recent pregnancies. Table 18 shows a summary of the preva-
lence of clinical findings in the villeges by age, sex and area.

Incidence of thyroid enlargement was varieble among the villages
but when present was of small degree. Endemic goiter does not seem to
be a serious problem. The facial erythema could be accounted for by
exposure, as could the prevalent pingueculae. Bitot's spot were seen
only in Newktok, the poorest, most primitive, and perhaps the least well
situated village. Roughness of the skin was common, and the observers
were not in agreement on their criteria for this finding and for fol-
licular hyperkeratosis (see discussion sbove). The scarcity of water,
no doubt, accounts for much of the skin disturbances.

The incidence of caries as indicated by the total of filled and
unfilled carious teeth is shown in Tables 17 and 18. As predicted from
the dentist's experience with the Eskimo National Guardsmen (see above)
this defect was strongly related to the village location. A nutritional
paradox lies in the low prevalence in Newktok, the most primitive and
underfed village. The remarkable extent of dental attrition is illus-
trated in Figure VII. This was noted not only in adults but also in
the deciduous teeth in children.

A striking difference in the relation of percent "standard weight"
to age for the two areas is shown in Table 19a. The adults in the
northern or Kotzebue study (villages 6 to 10) increase in "standard
weight" with age in nearly the same mamner as do whites. The southern
Eskimos seem to decrease in "standard weight' with age which, allowing
for the increase that is built into the "standard weight" ratio, means
either no increase or a small decrease with age.

As with the men in the National Guard, the people in the northern
villages are a little taller, but the rates of gain of height and weight
with dge among the children are not remarkable. A summary of heights
and weights by sex and ege for the 5 villages in each area combined is
shown for reference purposes in Table 20 and in Figures VIII and IX.
Canadians in the sesme age groups are included for comparison(20). The

data for the Athabascan Indians are omitted from the figures, since
their addition would make the illustrations difficult to see. They are

given in Table 20.
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Red, tip, or lat. margins

Geographic tongue
Follicular hyperkeratosis

Conjunctival injection
Xerosis

Corneal scarring
Serrations & swellings

Filiform atrophy, mod.

Thickened conjunctivae
Furrows

Pingueculae
Filiform atrophy, sl.

Nasolabial seborrhea
Red or swollen gums
Atrophy or recession
Caries, filled 1-2
or unfilled
Edentulous

Erythema
No carious teeth.

Pigmentation

Tuberculosis
Submaxillary

Thyroid

Good
Fair
Poor

Acneform eruption
E/'Bethel Area includes: Southern Eskimos from Akiak, Kasigluk, Napaskiak, Newktok and Hooper Bay.

Ll TABLE 18
ESKIMO AND INDIAN VILIAGES IN ALASKA, 1958, PERCENT PREVALENCE, SELECTED CLINICAL FINDINGS BY AGE AND SEX

Suspected
Disease
General
Appearance
Glands
Enlarged
Face & Neck
Eyes
Tongue
Gums

Teeth
Skin-
General

Skin-

Number Examined

Northern Eskimos from Noatak, Point Hope and Shishmaref, and the Athabascen Indian

villages Huslia and Allakaket.

Kotzebue Area includes

2



ESKIMOS AND ATHABASCAN INDIANS IN ALASKA, 1958

TABLE 19a

PERCENTAGE OF '"STANDARD WEIGHT" 2/ BY AGE AND SEX

Southern Eskimo 2/

Northern Eskimo 3/

Athabascan Indian 2/

Age Male Female,NP,NLé/ Male Female, NP,NLB/ Male Female, NP,NL—S-7
(years) No. Mean + S.E. No. Mean + S.E. No. Mean + S.E. No. Mean + S.E. No. Mean + S.E. No. Mean + S.E.
5-9 47 114 +1 53 110 + 1 29 109 +1 24 106 +1 22 104 +1 29 104 + 2
10-14 33 110 +1 40 109 +1 30 108 +1 21 105 + 2 17 103 + 2 16 98 + 2
15-44 93 105 +1 70 106 + 2 71 107 +1 52 114 + 2 20 98 +1 21 106 + 3
45+ 31 100 +2 27 95 + 2 17 107 +2 11 110 + 8 11 99 + 2 7 114 + 6

_1/ U.S. Medico-Actuarial Tables used as an arbitrary standard for ages 15 years and over.

The tabular weights

were adjusted for shoes and clothing by subtraction of one inch and 5 pounds for both males and females.

The Alaskan heights were taken without shoes; men were stripped to the waist, and women had on indoor

clothing. Baldwin-Wood standards were used for children < 15

No readjustment was made for this clothing.

years of age, with these standards as adjusted for indoor clothing.

2/ Southern Eskimos from 5 villages surveyed (Akiak, Kasigluk, Napaskiak, Newktok and Hooper Bay), including

men from these villages in the National Guard.

3/ Northern Eskimos from 3 villages surveyed (Noatak, Point Hope, and Shishmaref), including men from these
villages in the National Guaxd.

4/ Indians from 2 villages surveyed (Huslia and Allakaket).

5/ NP & NL means nonpregnant and nonlactating.

8c
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TABLE 19b

ESKIMOS AND ATHABASCAN INDIANS IN ALASKA, 1958
"OBESITY'" IN ADULTS BY AGE AND SEX

15-44 vears 45+ years

Ethnographic Group, Number 1/ % Number 1/ %

by Sex Examined ''Obese'=' '"Obese' Examined "Obese'=' "Obese"
o ~ _Southern ,Eskimoz'; 93 N - 3.2, 31 1 3.2
Males Northern Eskimo~ / 71 5 7.0 17 1 5.9
Athabascan Indian— 20 0 0.0 11 0 0.0
Male Total 184 8 4.3 59 2 3.4
L Southern EskimoZ/ 70 11 15.7 27 0 0.0
Fema 53/ Northern EskimoZ/ 52 15 28.8 11 4 36.4
NP, Athabascan Indian2/ 11 2 9.5 7 3 42.9
Female Total 133 28 21.1 45 7 15.6

1/ "Obesity" taken as > 120% of "Standard Weight'", using the U.S. Medico-Actuarial
Tables in the manner described in Footnote 1 to Table 19a.

2/ See footnotes on Table 19a.

3/ NP and NL means nonpregnant and nonlactating.




TABLE 20

AVERAGE HEIGHT AND WEIGHT OF ESKIMOS AND ATHABASCAN INDIANS IN ALASKA, 1958, COMPARED TO CANADIAN 1953 SURVEY

Southern Eskimo y Northern Eskimo 3/ Athabascan Indians 3/ Canadians &/

Age MaTe Female _Male ~ Female Male Temale Male Female
No. Ht. Wt. No. Ht. Wt. No., Ht. Wt. No. Ht. -Wt. No. Ht. Wt., No. Ht. Wt. Ht. Wet. Ht. Wt.
2 5 34 32 8 33 31 5 36 36 2 36 32 3 35 31 2 36 31 35 30 34 28
3 9 37 36 8 37 36 6 39 39 5 37 36 4 38 37 3 38 35 37 32 36 31
4 8 39 40 7 39 40 4 40 40 5 41 41 3 41 38 4 40 39 39 37 39 36
5 9 42 45 13 40 40 8 43 44 7 42 42 3 42 41 5 44 45 42 40 42 41
6 6 44 48 12 43 47 4 47 59 5 45 48 7 45 47 8 44 45 45 46 44 44
7 9 45 52 9 45 49 8 48 57 4 46 50 2 46 51 4 48 52 47 50 47 49
8 10 48 60 7 46 51 5 50 63 4 48 55 7 48 56 4 48 53 49 57 49 57
9 13 49 63 12 48 60 4 5S4 71 4 52 65 3 51 66 8 51 - &4 51 63 51 62
10 5 51 67 9 51 65 6 53 72 4 56 81 2 53 70 5 53 6l 54 70 53 69
11 3 53 75 7 52 70 7 57 86 5 57 90 5 55 75 3 54 68 55 77 55 77
12 6 54 73 5 56 85 5 58 96 4 58 92 1 56 78 3 58 89 57 84 58 92
13 11 55 83 7 58 99 5 58 90 2 59 82 5 59 91 4 58 94 59 94 60 102
14 8 58 97 12 59 105 8 63 115 5 60 101 4 59 93 1 59 105 62 108 61 107
15 2 60 98 6 58 104 2 65 132 3 59 101 2 59 9% 1 59 108 65 119 62 112
16-17 7 62 115 12 60 123 2 62 117 2 60 109 2 63 113 2 61 118 67 136 63 120
18~-19 8 65 138 3 60 109 2 67 149 6 62 134 3 64 125 - - - 68 144 63 124
20-24 21 64 139 5 58 122 16 67 150 8 62 135 3 65 130 3 60 115 68 154 63 124
25-34 32 64 143 23 59 118 32 67 157 18 62 139 6 66 143 12 61 127 68 164 63 128
35-44 23 64 145 21 60 129 17 66 158 15 62 154 4 65 135 3 60 137 68 167 62 135
45-54 14 64 141 14 60 121 12 66 161 8 62 146 5 66 149 4 62 160 67 164 62 144
55-64 9 63 136 8 59 123 2 65 162 1 62 182 4 67 147 1 58 125 66 161 61 147
65+ 8 63 148 S5 58 121 3 65 159 3 59 138 2 66 160 2 61 143 65 155 61 138

Y,
2/

3/
4/

Age

Southern Eskimos from 5 villages surveyed (Akiak, Kasigluk, Napaskiak, Newktok, and Hooper Bay), including men from
these villages in Natiomal Guard.

Northern Eskimos from 3 villages surveyed (Noatak, Point Hope, and Shishmaref), including men from these villages
in National Guard.

Indians from two villages surveyed (Huslia and Allakaket).

See Reference 20.

in years to last birthday; height recorded to the nearest inch; weight recorded to nearest pound. Heights without

shoes, and weights of males taken stripped to waist and females in indoor clothing., Pregnant and lactating women

excluded.

09
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FIGURE NII
HEIGHT BY AGE AND SEX, ESKIMO VILLAGES,
COMPARED TO CANADIAN POPULATION
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FIGURE IX
WEIGHT BY AGE AND SEX, ESKIMO VILLAGES,!958
COMPARED TO CANADIAN POPULATION

175

150.

125

100.

75

50.

25

Females

........................
.........

youe

e ——n
- -——

- e ————
-

Xemmmmmm x Southern Eskimos
Oeernenemme NOFthern Eskimos

«——— Conadion Populotion

1o 20 30 30 50 60

175

150 ]
125,
100.

75,

" -
L T U A N L

10 20 30 40 50 60
AGE IN YEARS




63

Height growth was slowest in the southern Eskimos. It followed the
Canadian population pattern closely until about 6 years of age, then
dropped below it for the rest of the growth. Weight growth in the
southern Eskimos was faster than the Canadian pattern until 8 to 10
years of age, then lagged below it. Adult height of the southern
Eskimos is about 3 inches shorter than that of the Canadian population
in both men and women. The adult weight of southern Eskimo women is
about 10 pounds below that of the Canadian population.

Growth in both height and weight among the northern Eskimos closely
followed that of the Canadian population throughout the growth period.
Adult height is about one inch shorter than that of the Canadian popula-
tion, for both men and women. Adult northern Eskimo women weigh about
10 pounds more than the Canadian populetion; adult northern Eskimo men
weigh about 5 pounds less than the Canadian population.

The height curve for the Athabascan Indians falls close to that
for the Canadian population. The weight curve for these people is close
to that of the Canadian population until age 10, when it lags. Adult
height of Athabascan Indians is similar to that of the northern Eskimos.
Adult weight is least in young adults, rising strongly in older groups.
However, with such small groups as these there is a possible differential
age bias in the sampling.

Gross overweight was most prevalent in the northern Eskimo villages
(Table 19b), especially in the women, and also in the women of the.
Athabascan Indian villages, and in young southern Eskimo women.

The numbers of males and females in successive age groups are too
small in the various ethnographic groups for conclusive statements to
be made, and considerable obesity in these small groups, especially in
the older ages, produces indefinite averages. It is also possible that
there is some degree of differential bias in sampling according to both
age and sex, for example, there may have been sick people who did not
attend the examinations in the villages, and some of the adult males not
in the National Guard mey have been away from the villages during the
time of the interviews. In general, it appears safe to conclude that
the middle-aged adults tend to be slightly shorter than the younger
adults, and those over 65 are still shorter, with these differences
being of small magnitude, similar in thelr appearance to the Canadian
“population. Beyond some rise in weight in the twenties, there appears
mto be little weight change with age in the southern Eskimo, and probably
~8150 in all the male groups examined, with probable rising patterns in
women in the northern groups.

The pulse data were of no interest except that they showed a
‘Systematically higher rate by age for the northern than for the southern
:I}}}ages (Teble 21, Figure X). The physician in the south was a woman.

Table 22 shows the examiner differences for pulse and blood pressure
“measurements of men in the two battalions of National Guardsmen taken
by a female (Examiner A) and male (Exeminer B) clinician, respectively.
“The blood pressure readings made by examiner A are in all cases higher
-than those made by examiner B. For pulse rates, the reverse is true.
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TABLE 21

ESKIMO AND INDIAN VILLAGES IN ALASKA, 1958

PULSE (MEAN + S.E.) BY AGE, FOR VILLAGES BY ETHNOGRAPHIC GROUPS

Southern Eskimoi/

Northern Eskimog/

Athabascan Indiani/

Age Pulse Pulse Pulse
(years) No. Beats/min. No. Beats/min. No. Beats/min.
2-4 45 87 + 2 27 113 + 2 19 109 + 3
5-9 101 82 +1 53 99+ 2 51 91 + 1
10-1k 73 8l + 1 51 89 + 1 33 85 +1
15-19 31 79 + 2 17 89 + 3 1 8l + 1
20~k 92 80 + 1 €0 83 +1 33 9+l
45-6k k2 80 +1 20 8 +2 14 Th + 2
65+ 13 83 +3 6 7L+ b i 75 + 3

}/ Southern Eskimos from 5 villages surveyed (Akiak, Kasigluk, Napaskiak,

Newktok and Hooper Bay).

g/ Northern Eskimos from 3 villages surveyed (Noatak, Point Hope, and

Shishmaref).

3/ Indians from 2 villages surveyed (Huslia and Allakaket).
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FIGURE X

ESKIMO AND INDIAN VILLAGES IN ALASKA, 1958
BLOOD PRESSURES AND PULSE RATES, BY AGE
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TABLE 22

ESKIMO MEN, ALASKA NATIONAL GUARD, 1958, BY BATTALION

BLOOD PRESSURE AND PULSE MEASUREMENTS, BY EXAMINER

Bxaminer A Exeminer B Total
Female Mele

Bn. 2 Number 158 165 323
g.p.L/ Systolic 128.0 + 1.2 123.0 + 1.1 125.4 + 0.8
"7 Diastolic 76.4 + 0.8 68.6 + 1.0 72.4 + 0.7
Pulse 76.2 + 0.8 79.3 + 0.7 77.8 + 0.6

Bn 1 Number 182 208 390
p.p,1/ Systolic 126.6 + 0.9 115.9 + 1.0 120.9 + 0.7
***~ Diastolic 73.3 + 0.7 66.2 + 0.8 69.7 + 0.5
Pulse 75.7 + 0.7 78.7 + 0.5 77.3 + 0.k

1/ B.P. = Blood Pressure

in mm Hg. Mean + Standard Error.
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. Thus the differences in pulse rates found in the villages can probably
be ceonsidered an artifact. Table 22 is, therefore, presented as a
caution in interpreting absolute levels in Table 21.

High blood pressure was no more common in the villages than it was
among the men in the National Guard. The percent of subjects exceeding
stated levels of pressure are shown by area, age and blood pressure in
Table 23. Hypertension is conspicuous by its absence. The usual rise
of blood pressure with age was noted, with a lesser rise of diastolic
than of systolic pressure. These blood pressure-findings confirm
earlier observations smong the Eskimos(15).

Blood pressure and pulse data have not been presented by sex
because there were no sex differences except in older people, where
measurements for the women slightly exceeded those for the men.

Since the skinfolds were measured by a single observer in each
area, consideration of these is by area. The mean skinfold thicknesses
by sex, age and area are shown in Table 24 and Figure XI. The female
skinfolds tend to exceed those of the males and to increase with age
in a more consistent manner after age 10. Below age 10 there is no sex
difference. Altogether, the skinfold measurements have not made an
important contribution above the general appraisal of appearance and
the measurement of height and weight.

L. Discussion of Clinical Findings

The clinical examinations revealed no striking evidences of nutri-
tional disease. When field observations revealed the wide-spread
multivitamin supplementation of the Eskimo school children it was
reasonable to expect that this practice, taken together with the high
meat diet, would prevent vitamin deficiencies in the children. Still,
it was not clear how deficiency of ascorbic acid could be avoided
entirely since the visible intake of this vitamin among the unsupple-
mented adults appeared very low. No sign of scurvy was seen. This
riddle required biochemical tests of the subjects and their dietaries.
In the same way the apparently high intake of vitamin A from the fish
and seal oils and livers did not fit well with the observations of
occasional Bitot's spots, follicular hyperkeratosis and generally rough
skin. The clinical observations confirmed the belief that the prime
health impairments of the Eskimo are related to infectious agents.

A few people were seen with active phlyctenular keratoconjunctivitis
(PKC) but these lesions were uncommon and comprised less than 0.1 percent
of the entire population observed. The involvement was sometimes uni-
lateral. The school teachers have been instructed to treat this disorder,
easily recognized and severely disabling, with topical application of a
cortisone ointment. The treatment gives prompt relief and seems to leave
minimal scarring. It would be of great practical importance to determine
whether these episodes of PKC are indeed related to infection and hyper-
sensitivity alone, or whether vitemin A nutriture may play some role in
the precipitation of the syndrome. It would be of interest to collect
biochemical and clinical data from subjects with this lesion. 1In the
meantime prompt steroid therapy is of great importance for the prevention
of permanent disability.



TABLE 23

ESKIMO AND INDIAN VILLAGES IN ALASKA, 1958
BLOOD PRESSURE (MEAN + S. E.) by AGE, for VILLAGES BY ETHNOGRAPHIC GROUPS

Age Southern Eskimol/ ) Northern,Eskimog/ Athabascan Indian3/
(years) Blood Pressure (mm Hg) ' Blood Pressure (mm Hg) Blood Pressure (mm Hg)
No . Systolic Diastolic No. Systolic Diastolic No. Systolic Diastolic
2-4 No measurements on 6 88 + 3 54 + 3 6 82 + 3 52 + 3
-hildren under 12
5-9 years of age. 49 93 + 2 56 + 2 51 89 + 2 53 + 1
10-14 12 114 + 3 72 + 3 51 106 + 2 63 + 1 33 99 + 2 57 + 2
15-19 31 124 + 2 75 + 2 17 122 + 3 72 + 2 11 107 + 5 67 + 4
20-44 96 127 + 1 75 + 1 60 126 + 3 7% + 2 33 120 + 3 68 + 2
45-64 43 131 + 3 78 + 2 20 133 + 5 74 + 3 13 131 + 8 72 + 3
65+ 13 155+ 8 83 + 3 6 142 + 4 77 + 3 4 155 + 29 86 + 13

89

1/ Southern Eskimos from 5 villages surveyed (Akiak, Kasigluk, Napaskiak, Newktok and Hooper Bay).
2/ Northern Eskimos from 3 villages surveyed (Noatak, Point Hope and Shishmaref).

3/ 1Indians from 2 villages surveyed (Huslia and Allakaket).



TABLE 24

ESKIMO AND INDIAN VILLAGES IN ALASKA, 1958

ARM and SCAPULA SKINFOLD THICKNESS by AGE and SEX, for VILLAGES

by ETHNQGRAPHIC GROUPS

Southern Eskimol/

(Means in Millimeters)

Northern Eskimog/

Athabascan Indiansé/

Age Male Female Male Female Male Female
(years) No. Amm Scap. No. Arm Scap. No. Arm Scap. No. Arm Scap. No. Arm Scap. No. Arm Scap.
2-4 15 14.9 8.7 20 13.1 8.3 23 9.1 5.4 12 9.5 5.3 10 10.2 5.8 9 12.7 7.0
5-9 45  10.5 6.6 52 12.3 6.9 29 6.2 4.0 24 8.2 5.0 22 7.6 4.4 29 9.0 5.8
10-14 32 11.0 8.1 38 4.1 11.1 30 6.0 5.4 21 9.2 7.8 17 8.1 6,4 16 10.8 8.9
15-44 38 9.8 11.0 91 17.6 16.9 19 6.8 5.9 53 19.0 20.8 20 549 9%2 24 18.7 25.5
45+ 28 8.7 10.5 25 19.4 17.4 11 10.9 13.0 12 21.3 24.4 11 8.7 15;3 7 22.0 35.6
1/ Southern Eskimos from 5 villages surveyed (Akiak, Kasigluk, Napaskiak, Newktok and Hooper Bay).

2/ Northern Eskimos from 3 villages surveyed (Noatak, Point Hope, and Shishmaref).
3/ Indians from 2 villages surveyed (Huslia and Allakaket).
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Despite the extensive use of isoniazid therapy no signs of pyri-
doxine deficiency were seen. 1In the children the vitamin supplements
given at school may have forestalled this complication, but it appears
that if pyridoxine deficiency is a complication of isoniazid therapy(21)
it would be seen in the adults not given vitamin supplements. Perhaps
it is not seen because the Eskimos receive a smaller daily dose (5 mg
of isoniazid per kilogram of body weight) than the patients in whom
pyridoxine deficiency has been noted to result from isoniazid adminis-
tration at a level of 20 mg per kilogram of body weight per day.

The dental findings suggest that the introduction of refined
carbohydrates into the diet of this aboriginal people is accelerating
the development of dental disease. This circumstance offers an unusual
opportunity to study the pathogenesis of caries. Perhaps the most
ominous aspect of the Eskimos' food and health situstion today is the
uncertain disturbance of their precarious health balance which the
steady introduction of white men's foods and food habits will effect.
The isolation of the areas will tend to prevent the importation of
varieties of foods. The replacement of essentially whole and raw
animals with sugar and flour will almost certainly disrupt the remark-
able adsptation which the Eskimo has had to his food supply. At the
very least, continuing surveillance of nutritional status among the
Eskimos will be necessary to detect incipient calamities. A continuing
program of education and health service should be expected to ease this
inevitable cultural transition.
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V - DIETARY MEASUREMENTS

1. National Guardsmen - Camp Denali (Ft. Richardson)

The food consumption of the Eskimo Guardsmen was measured under Army
gerrison conditions. A three-dsy measurement was made for each battalion
of men. The food was prepared by regular Army personnel using the Quarter-
master menu as-a guide. The survey team personnel collected five
representative servings of each item served at each meal, and composites
were made for each meal by procedures that have been described(22). These
meal semples were then combined for the three days. Plate wastage was
determined by scraping plates, removing the inedible portion and compos-
iting the residue. Aliquots of both the meal and plate wastage composites
were analyzed for protein, fat, moisture and ash. Data on food consumed
outside the mess halls were obtalned by a written questionnaire supplied
to each man.

The summary of food consumption for the two battalions is shown in
Table 25.

TABLE 25

ESKIMO MEN, ALASKA NATIONAL GUARD, FT. RICHARDSON, 1958
FOOD CONSUMPTION FROM THE MESS HALL ALONE, AVERAGE PER MAN PER DAY

Head Protein Fat Carbohydrate

Bn 2 Count Calories gm gm gm
March 3 161 Loks 160.9 17h.6 457.6
March k4 160 Lo84 k.7 178.8 473.9
March 5 181 3895 179.8 172.9 Lok.9
Mean 167 1003 162.6 175.3 53,8
Bn 1l
March 24 197 3287 143.3 127.5 391.5
March 25 219 3739 147.3 169.k4 Lo6.2
March 26 225 3783 132.0 150.7 L, 7
Mean 214 3616 140.9 150.0 hos.7

The calorie inteke was low in fat for Battalion 1 the first day. The
average figures are, as might be expected, not unusual unless they be
considered unusually large total intakes. The weather during both
measurements was mild, never being subzero, and the wind was not ex-
cessive. However, both groups were in active training status with
night maneuvers and were very active. In Table 26 the plate wastage
is shown by battalion, day and nutrient. It is of interest that about
helf the total calories for plate waste are accounted for by fat.
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TABLE 26

ESKIMO MEN, ALASKA NATIONAL GUARD, FT, RICHARDSON, 1958
PLATE WASTE, AVERAGCE PER MAN PER DAY

Protein Fat Carbohydrate

Bn 2 Caloriles gm &m om
March 3 259 10.1 1.2 22.6
March 4 212 k.9 10.2 25.1
March 5 166 7.7 9.2 13.1

Mean 210 7.6 11.1 20.0
Bn 1
March 24 133 k.0 7.0 13.5
March 25 163 6.7 9.1 13.5
March 26 189 6.5 10.0 18.3

Mean 163 5.8 8.8 15.2

Table 27 presents the food consumed from sources outside the mess
and the total food consumption from &ll sources. Battalion 2 averaged
652 calories and Battalion 1 averaged 764 calories per man per day from
sources outside the mess. The total food consumptlon from all sources

averaged 4,665 and 4,380 calories per man per dey for Battalion 2 and

Battalion 1, respectively.

TABLE 27

ESKIMO MEN, ALASKA NATIONAL. GUARD, FT. RICHARDSON, 1958

FOOD CONSUMPTION FROM ALIL SOURCES, AVERAGE PER MAN PER DAY

Protein Fat Carbohydrate

Bn 2 Calories foxii} gm n
Food in mess 4003 162.6 17543 443.8
Food outside messl/ 652 13.0 46.0 60.0
Total from all sources U655 17546 221.3 503.8
Percent of Calories 15.1 37.3 43,1
Bn 1
Food in mess 3616 140.9 150.0 bos, 7
Food outside mess 76k 12.0 40.0 90.0
Totgl from all sources 4380 152.9 190.0 515.7

1.1 36.1 k7.1

Percent gf Calories

;/ Food and beverages from PX and service clubs.
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The protein inteke was entirely adequate averaging 153 to 175 grams
per man per day. These values are in agreement with surveys performed in
Army training camps throughout the United States(22). In the latter study,
conducted at four basic and eirborne training camps in a temperate environ-
ment, food consumption averaged 4,227 calories per man per day when
corrected for body weight changes. In another study by Welch et al.(23)
of men bivouacking in a subarctic environment, the caloric intske was
found to average 4,163 calories per man per day for a three-week period.
On the basis of these studies, the caloric requirement for military per-
sonnel in training activities may be considered to range between 4,100
and 4, 300 calories per man per day. The present values for both of the
Nationael Guard Battalions in training were slightly higher than for other
American troops in training. Since no body weight data were collected at
the end of the survey, the food consumption data could not be corrected
for such possible changes.

2. Villages (Preliminary)

a. Methods

A quantity of dietary data had been previously collected from
seven of the ten villages which were visited by the nutrition survey team.
These data were collected through personal interviews by the nutritionist,
by intake records written by the family and, to a limited extent, by the
weighing of the daily food intake by either the nutritionist or the Eskimo
and Indian women after instruction by the nutritionist.

The method used to determine the various gquantities of food consumed
in the villages consisted of entries recorded by a household member on a
form. The nutritionist instructed the Eskimos and Indians on its use.
Meats, fish and bread were usuaslly recorded by measuring the length, width
and depth of the food item. For simplification of calculation these
measurements were reduced to the nearest 0.5 cubic inch. ITItems such as
evaporated milk, syrup, suger, seal oil, etc., were measured and recorded
by the teaspoon, tablespoon, or in cups. Quantities of soups and cereals
were also recorded by cups. Vegetables, such as potatoes and onions, were
classified as small, medium, or large. In many instances the Eskimo and
Indian women prepared a recipe of unusual homemade items. Calculation of
the quantity of the food item consumed was then made with the ingredients
and apportioned to average servings (Table 28).

Most of the dietary records were collections for a seven-desy period.
In a few of the villages it was possible to obtain records for only three
to four days. An attempt was made to obtain written seven-day intake
records for each of the four seasons of the year, but because of the move-
ment of the people to theilr various seasonal camps and to their summer
work, this was not always possible.

The collection of these food records was begun in the fall of 1956.
Quantitative analysis of most of the data was delayed due to the pressure
of field work and the presence of unusual food items for which exact
nutrient composition was not known. Rodahl(2hk) at the Arctic Aeromedical
Laboratory in Falrbanks has published data on 69 native Alaskan foods but
only for protein, fat, carbohydrate and cholesterol content. At the



TABLE 28

NUTRIENT COMPOSITION OF RECIPES FOR ESKIMO DISEES, AS CALCULATED

Weight Cal- Pro- Fat Carbo- Cal- Phos- Iron Vit- Thia~ Ribo- Nia- Vit
Food Item ories tein hydrate cium phorus amin mine flavin cin amin
A c
gn gm gn gm mg mg mg I.U. mg mg ng mg
AKOOTAK (T. BERRY, NAPASKIAK)
Salmonberries, 7 C 938 koo 10.5 3.5 51.0 343 322 7.7 1120 0.21. 0.56 3.6 801
Red Berries, 1 C 134 T0 1.5 0.5 17.0 kg us 1.1 160 0.03 0,08 0.4 29
Seal 0il, 2 C 4o 3960 0 440.0 0 0 0 12263 O 0 0 0
Pike, Cooked 768 619 143.6 1.2 8.4 2u88 (1306) (u 2) 1oo 0.10 0.10 (0.7 17
Sugar, 1-1/2 C 300 1155 0 0 300.0 0 0 0 0 0
Total 2580 ©Go9% 155.6 45,2 376.4k 2880 16711 13 0 1 EEE 0.35 O.7% L7 B51
Futrient Composition/100 gm 2hl 6.0 17.2 4.6 112 65 0.5 528 0.01 0.03 0.2 3
MOOSE BURGERS (G. YASKA JR., HUSLIA)
Moose Mest 386 4313 985.3  L41.3 0 618 (3900) (42.0) 0 0.81 14.10 (4.2) 15k
Potato, 1 med. 142 118 2.8 0.1 27.1 16 1.0 30 0.1% 0.06 1.6 22
Flour, 6 Tbs. 84 306 8.8 0.8 63.9 13 73 0.7 0 0.05 0.0k 0.5 0
Moose Grease, 6 Thbs. 8l 756 0 84.0 0 0 0 0 0 0 0 0 0
Total I17% 5493 996.9 6.2 91.0 647 L073  §3.7 30 71.00 1k.20 5.3 176
Kutrient Composition/100 gm 132 23.9 3.0 2.4 16 98 1.0 1 0.03 0.3%4 0.2 L
MOOSE ROAST (G. YASKA, HUSLIA)
Moose Meat 2912 3249 k2.6  32.0 0 466 (2800) (32.0) 0 0.61 10.62 (3.2) 116
Potatoes, 2 small 100 83 2.0 0.1 19.1 Al 56 0.7 20 0.11 0.0k 1.2 17
Macaroni, 1/2 C 55 208 7.0 0.8 k2.1 12 91 0.8 0 0.05 0.03 1.1 0
Moose Grea.se, 4 e, 56 0 56.0 0 0 0 0 0. 0 0 0 0 0
Catsup, 2 Tbs. 34 3h 0.6 0.2 8.4 L 6 0.2 640 0.0k 0.02 0.8 L
Total 57 357% B0B.2 33.1 69.6 B93 2953 33.7 ~ 660 0.81 10.71 6.3 137
Nutrient Composition/100 gm 113 25.6 1.0 2.2 16 9k 1.1 21 0.02 0.34 0.2 L

St



TABLE 28 (continued)

Weight C(Cal- Pro- Fat Carbo- Cal~ Phos- Iron Vit- Thia- Ribo- Nia- Vit-
Food Item ories tein hydrate cium phorus amin mine flavin cin amin
A C
g gm am gm mg ng mg I.U. ng ng ng mg
EEAR MEAT SOUP (A. HENRY, HUSLIA)
Bear Meat 3312 4316  847.9 102.7 0 563 0 0 0 0.65 19.00 0 76
Rice, 1/3 ¢ (ary) 6L 231 4.8 0.2 50.6 15 87 0.5 0 0.0k 0.01 0.8 0
Macaroni, 1/2 ¢ (dry) 55 208 7.0 0.8 42,1 12 91 0.8 0 0.05 0.03 1.1 0
Veg. Soup, 1 can 31k 230 5.6 5.6 45,5 65 97 2.2 3120 0.06 0.25 1.9 o0
Salt, 1/2 tsp. 0 0 0 0 o) 0 0 0 0 0 0 0 0
Pepper, 1/3 tsp. 0 0 0 0 0 0 0O o© 0 0 0 0 0
Weter, 4 gts. 3720 0 0 0 0 o _0 0 00 9 0 0
Total W73 98 B65.3 109.3 1382 85 275 3.5 3120 0.8 19.29 3.8 3B
Nutrient Composition/100 gm 10k 18.1 2.3 2.9 1k 6 0.1 1 0.02 0.40 0.1 2
MOOSE MEAT STEW
Moose Meat 2990 336 T62.5 32.9 0 478 0 0 0 6.28 10.91 0 120
Potatoes, 2 med. 248 238 5.6 0.2 sh.2 32 160 2.0 60 0.28 0.12 3.2 oI}
Rice, 1/2 ¢ (ary) 96 346 7.3 0.3  75.8 23 160 0.7 0 0.06 0.02 1.6 0
Carrots, 1 can 246 69 1.2 1.0 15.0 54 59 1.5 29520 0.06 0.05 0.8 6
Dried Onions, 2 Tbs. 12 16 Ok 0 k.0 12 16 0 00 0 0 0
Salt & Pepper o} 0 0 0 0 0 0 0 0O 0 0 0 0
Water, 4 qts. 3720 0 0 0 0 0 0 0 0 0 0 0 0
Total 731 015 T77.0 3%.3 14g.0 599 395 4.2 29580 6.68 11.10 5.6 17k
Nutrient Composition/100 gm 55 10,6 0.5 2.0 8 6 0.1 4Ok 0.09 0.15 0.1 2
MOOSE MEAT STEW (SOUP)
Moose Meat 11040 12353 2815.2 121, 0 1770 0 0 0 2.31. 40.30 0 Lo
Moose Fat 1200 10800 0 1200.0 0 0 0O o© 0 0 0 o} 0
Rice, 1/2 ¢ (dry) 96 346 7.3 0.3  75.8 23 160 0.7 0 0.06 0.02 1.6 0
Macaroni, 1 C (dry) 110 hk1s 141 1.5  8h.2 2k 182 1.6 0 0.10 0.0 2.2 0
Dried Onions, 1 Tbs. 6 8 0.2 0 2.0 12 8 0 0 o 0 0 Q
Tabasco, 3 drops 0 0 0 0 0 0 0 0 0 0 0 0 0
Pepper, 1/4 tsp. 2 0 0 0 0 0 0 0 0 0 0 o} 0
Potatoes, 2 small 200 166 k.0 0.2 38.2 22 112 1.k ko o.22 0.08 2.4 3k
Vater, 4 qts. 3720 0 0 0 0 0 0 0 0 0 0 0 0
Total 16374 24088 2840.8 1323.4 2£00.2 1851 L2 3.7 50 2.69 ho.k7y 6.2 76
Nutrient Composition/100 gm 147 17.3 8.1 1.2 12 3 0.02 0 0.02 0.25 0.0k 3

9l



TABLE 28 (continued)

Weight Cel- Pro- Fat Carbo- Cal- Phos- Iron Vit- Thia- Ribo- Nia- Vit-
Food Ttem ories tein hydrate cium phorus amin mine flavin cin amin
A c
am an gm an mg mg mg I.U. mg mg ng mng
(xI) MOOSE MEAT STEW (A. HENRY, HUSLIA)
Moose Meat 9016 10089 2299.1 99.2 0 1443 0 o} 0 1.89 32.91 0 360
Rice, 1/2 ¢ (dry) 96 346 7.3 0.3 75.8 23 160 0.7 0 0.06 0.02 1.6 )
Potatoes, 2 med. 248 238 5.6 0.2 sh.2 32 160 2.0 60 0.28 0.12 3.2 Ll
Dried Onions, 1 Tbs. 6 8 0.2 0 2.0 12 8 0 0 0 0 0 0
Salt, 1 tsp. 6 0 0 o] 0 0 0 0 0 0 0 0 0
Pepper, 1/4 tsp. 2 0 0 0 0 0 0 0 0 0 0 0 0
Cerrots, 1 can 26 69 1.2 1.0 15.0 sk 59 1.5 29520 0.06 0.05 0.8 6
Water, I qts. 3720 0 0 0 0 0 _o0 0 0 0 0 0 _0
Total 13340 10750 2313.4 100.7 147.0 1564 387 h,2 29580 2.29 33.10 5.6 410
Nutrient Composition/100 gm 81 17.3 0.8 1.1 12 3 0.03 222 0.02 0.25 0.04 3
MOOSE SOUP
Moose Meat 1610 1798 410.6 17.7 0 258 0 o} 0 0.34 5.88 0 6l
Rice, 1/2 C 9% 36 7.3 0.3 75.8 23 160 0.7 0 0.06 0.02 1.6 0
Macaroni, 1 C (dry) 110 his 4.1 1.5 8h.2 24 182 1.6 0 0.10 0.07 2.2 0
Veg. Soup, 1 can 1k 230 5.6 5.6 45,5 65 97 2.2 3120 0.06 0.25 1.9 22
Salt & Pepper 8 0 0 o] 0 0 0 0 0 0 0 0 0
Water, 3 1/2 qts. 3220 0 0 0 0 0o _ o0 0 0 0 0 0 _0
Total 5358 2789 L437.8 25.1 205.5 370 439 h.5 3120 0.56 6.22 5.7 86
Nutrient Composition/100 gm 52 8.2 0.5 3.8 7 8 0.1 58 0.01 0.12 0.1 2
SAIMONBERRY ICE CREAM (ALEXIE (SMITH) MAXIE, NAPASKTAK)
Tallow, 2 1/2 C 550 L4960 0 550 0 0 0 0 0 0 0 0 0
Seal 011, 2 C 4h0o 3960 0 4o 0 0 0 0 12270 0 o] 0 0
Sugar, 1 C 200 770 0.1 0 199.0 0 0 0 0 0 0 0 0
Water, 1/2 ¢ (cold) 120 0 0 0 0 o} 0 0 00 0 0 0
Salmonberries, 3 C 369 210 4.5 1.5 51.0 17 138 3.3 480 0.09 0.24 1.2 345
Red Berries, 2 1/2 C 308 175 3.8 1.3 42.5 2y 115 2.8 400 0.08 0.20 1.0 _ 3
Total 1987 10075 8.4 992.8 292.5 271 253 6.1 13150 0.17 O.4h 2.2 348
Nutrient Composition/100 gm 510 0.4 50.0 .7 1k 13 0.3 662 0.01 0.02 0.1 18

LL



TABLE 28 (continued)

Weight Cal- Pro- Fat Carbo- Cal- Phos- Iron Vit~ Thia~ Ribo- Nia- Vit~
Food Item ories tein hydrate cium phorus amin mine flavin cin amin
A c
&m gm gn gn mg mg mg I.U. mg mg mg mg
SOURDOUGH BREAD '
Flour, 4 ¢ o 1540 Lo.k L.h  324.8 1200 -840 5.6 0 0.32 0.20 5.2 0
Water, L4 C 960 0 0 0 0 0 0 0 0 0 0 0 0
Baking Soda, 1 tsp. 10 0 0 0 0 0 0 0 0 0 o] 0 0
Fat, 1/2 ¢ (melted) 140 1260 0 140 0 0 0 0 0 0 0 0 o}
Salt, 1/2 tsp. 5 0 0 0 Q 0 0 0 0 0 0 0 0
Sugar, 1 Tbs. 12 Lo 0 0 12 0 o 0 0 0 0 0 _0
Total 1567 28k ok 1444 336.8 1200 8o 5.6 0 0.32 0.20 0.52 0
Nutrient Composition/100 gm 181 2.6 9.2 21,5 77 sk 0.4 0 0.02 0.01 0.03 0
POLAR BEAR SOUP (JACOB LANE'S FPAMILY, POINT HOPE)
Meat, 5 1bs. 2270 3092  601.6  70.4 0 363 0 0 0 0 13.0 0 90
Rice, 1 C 191 696 k.5 0.6 651.7 L6 260 1.5 0 0.13 0.05 3.1 0
Salt, 3 tsp. 21 0 0 0 0 0 0 0 0 0 0 0 o}
Onions, 1/2 C 75 kg 1.5 0.2 11.3 35 48 0.6 60 0.04 0.0k 0.2 0
Macaroni, 1 1/2 ¢ (dry) 165 622 21.2 2.2  106.3 36 273 2.4 0 0.15 0.11 3.3 0
Water, 4 qts. . %000 0 0 0 0 0 0 0 0 0 0 0 0
Total 6722 U459 638.8  73.hk  269.3 480 581 k.5 60 0.32 13.20 6.6 90
Nutrient Composition/100 gm 66 9.5 1.1 k.o T 9 0.1 1 0.05 0.20 0.1 1
ESKIMO PANCAKE, (AHSAYLBEYAK, KASIGLUK)
Flour, 2 1/2 ¢ 275 963 25.2 2.6  203.0 750 525 3.5 0 0.20 0.12 3.2 0
Salt, 1 tsp. 10 0 0 0 0 0 0 0 0 0 0 0 0
Whitefish Roe 300 260 24,0 15.0 7.2 112 0 0 0 0 0 0 37-5
Water, 2 C 440 0 0 0 0 0 0 0 0 0 0 0 0
Total 1025 1223 k9.2 17.6 210.2 867 525 3.5 0 0.20 0.12 3.2 37.5
Nutrient Composition/100 gm 119 L.8 1.7 20.5 7 5 0.4 0 0.02 0.01 0.3 i



TABLE 28 (continued}

Weight Cal-  Pro- Fat Carbo- Cal~ Phos- Iron Vit- Vit-
Food Item ories tein hydrate cium phorus amin flavin cin amin
A o
gu gm g gm mg mng mg I.U. mg mg mg
ESKIMO ICE CREAM (TOCKTOO FAMILY, SHISHMAREF)
Oogruk 0il, 2 ¢ Lho 3960 0 Lko,.0 o] 0 0 0 12270 Q@ 0 0 0
Water, 3/4 © 165 0 0 0 0 0 0 0 0 0 0 0 0
Salmonberries, 10 C 1230 700 15.0 5.0 170.0 490 460 11.0 1600 0.30 0.80 %.0° 1150
Sugar, 8 Tbs. 96 384 0 0 99.2 0 0 0 0 0 0 0 0
Reindeer Back Fat, 1 pc. 276 2452 1.9 271.h4 0 0 0 0 0 0 0 0 0
Total 2207 TH96 T16.9 T16.F 269.2 o0 “hB0 11.0 13870 0.30 0.80 k.0 1150
Nutrient Composition/100 gm 343 0.8 32.4 12.2 22 21 0.5 630 0.01 0.0k 0.2 52
DUCK SOUP (KASIGLUK)
Ducks, 4, 150 gm each 600 1240 91.2 9h4.L 0 76 920 23.2 0 o 0 0 0
Rice, 3/4 C (raw) 191 692 1k4.5 0.6 151.7 L6 260 1.5 0 0.13 0. 3.1 0
Potatoes, 3 small 172 144 3.6 0.1 33.5 20 97 1.2 30 0.17 0. 2.1 25
Salt, 2 Tbs. 2k 0 0 0 o 0 0 0 0 0 0 0 0
Onion, 1 ' 110 kg 1.5 0.2 11.3 35 48 0.6 60 0.0% 0. 0.2 10
Water, 4 qts. 4000 0 0 0 0 0 0 0 0 0 0 0 0 .
Total 5097 2125 110.8 "95.3 196.5 177 1325 26.5 90 0.3k 0. RN 35
Nutrient Composition/100 gm Lo 2.2 1.9 3.9 3 26 0.5 1 0.01 0 0.1 1
ESKIMO ICE CREAM (KASIGLUK)
Fresh Whitefish, 1/2 100 105 23.4 1.3 0 356 0 0 106 0.13 0.22 0 L
Snowdrift, 3 Tbs. ko 378 0 k2.0 Q 0 o] 0 0 O 0 0 0
Seal 011, 1 1/2 ¢ 330 2970 0 330.0 0 0 0 0 9197 O 0 0 0
Sugar, 1/2 C 100 385 o} 0 100.0 o} 0 0 0 0 0 o} 0
Salmonberries, 1 1/2 gts. 738 hoo 9.5 3.5 102.0 294 276 6.6 960 0.18 0.48 2.4 690
Cranberries, 1 1/2 C 170 81 0.7 1.2 19.2 oL 18 1.1 75 .05 0.03 0.2 20
Total 1380 L339 33.6 378.0 221.2 &7k 9% 7.7 10338  0.36 0.73 2.6 ik
Nutrient Composition/100 gm 314 2.k 274 16.0 49 21 0.6 T49 0.03 0.05 0.2 52
- SEAL MEAT SOUP (TUZROYLUKE, POINT HOPE)
Seal Meat Bone, 1 1/4 1bs. 567 828 1B3.7 10.3 0 68 0 0 9L o0 1
Dry Onion Shreds, 2 Tbs. 15 38 1.0 0.2 8.7 32 Ly 0.5 .03 0.2 9
Selt, 2 Tbs. ok 0 0 0 0 0 0 0 0 0
Flour, 1 1/2 ¢ 165 578 15.6 1.7 121.8 448 798 L. 5.7 0
Water, b gts. 4000 0 0 0 0 0 0 0 o _0
Total 1 IWY 200.3 2.2 130.5 T8 842 R 5.9 23
Nutrient Composition/100 gm 30 4.2 0.3 2.7 11 18 0. 0.1 1



TABLE 28 (continued)

Weight Cal- . Pro- Fet Carbo- (Cal- Phos- TIron Vit- Thia- Ribo- Nia- Vit~
Food Item ories tein hydrate cium phorus amin mine flavin cin amin
A c

gm gmn gu gm ng mg mg I.U. mg mg mg mg

MOOSE SOUP (DERENDOFF, HUSLIA)
Moose Meat, 1 pe.(6" x 6" x 2")1656 1853 L22.4k 18.2 0 265 0 0 0 0.35 6.0k 0 66
Macaroni, 2 C (dry) 210 830 28.2 3.0 168.4 48 364 3.2 0 0.20 0.1k L.k 0
Rice, 1 C (dry) 187 677 1k.2 0.6 148.5 45 254 1.5 0 0.38 0.06 7.2 0
Onion, 1/2 med. 55 25 0.7 0.1 5.7 18 o 0.3 30 0.02  0.02 0.1 5
Potatoes, 3 med. W26 354 8.k, 0.3 81.3 48 2ko 3.0 90 0.h2 0.18 h.2 66
Catsup, 1 Tbs, 17 17 0.3 0.1 4,2 2 3 0.1 320 0.02 0.01 0.4 2
Water, U4 qts. 3720 0 0 0 0 0 0 0 0 O 0 0 _0
Total 6271 3756 Lhik.2 22.3 L4o8.1 Lo6 885 8.1 4o 1.39 6.45 16.3 139
Nutrient Composition/100 gm 60 7.6 0.4 6.5 T 14 0.1 T 0.02 0.11 0.2 2

BEEF & VEGETABLE SOUP (FRED BIFELT, HUSLIA)

Canned Vegetsble Mix, 1 can 330 203 10.3  Lh.h 35.9 81 125 1.9 0 0.12 0.19 0.31 19
Canned Tomato Sauce, 1 ¢an 2149 90 k5 1.2 17.9 27 92 2.7 1680 0.22 0.17 L.s0 69
Canned Carrots 246 69 1.2 1.0 15.0 5k 58 1.5 29520 0.06 0.05 0.8 6
Rice, 1/2 C (raw) 96 346 7.2 0.3 75.9 23 130 0.7 0 0.06 0.02 1.5 0
Potatoes, 3 med. 297 279 7.2 0.3 66.9 39 195 2.4 60 0.33 0.15 h.2 51
Onion, 1 med. 110 L9 1.5 0.2 11.3 35 48 0.6 60 0.04 0.04 0.2 10
Mecaroni, 1/2 1b. 227 856 29,1 3.2 173.7 50 375 3.4 0 0.21 0.13 4.6 0
Beef, 3 1/h 1bs. 1362 3126 200.0 252.0 0 11k 176 29.7 0 0.87 1.77 48.0 0
Water, 8 qts. 8000 0 0 0 0 0 0 0 0 0 0 0 _0
Total 10917 5018 261.0 262.6 396.6 388 1200 L42.9 34320 1.91 2.52 65.1 155
Nutrient Composition/100 gm L6 2.4 2.4 3.6 36 11 0.4 314 0.01 0.02 0.6 1

CLAM SOUP (FRED BIFELT, HUSLIA)
Minced Clam, 3 cans 270 132 20.0 2.7 5.k 220 318 16.2 210 0.12 0.2k4 2.7 0
Potatoes, 3 med. 297 279 7.2 0.3 66.9 39 195 2.4 60 0.33 0.15 L,2 51
Onion, 1 med. 110 L9 1.5 0.2 11.3 35 48 0.6 60 0.0k 0.0k 0.2 10
Rice, 2/3 C (dry) 128 k61 9.8 0.4 100.6 31 17k 1.0 0 0.08 0.0k 2.1 0
Macaroni, 2/3 ¢ (dry) 82 308 0.4 1.2 62.0 18 135 1.2 0 0.08 0.05 1.7 0
Milk, Evep., 1/2 can 192 265 13.4 15.2 19.0 Le7 37h 0.4 768 0.10 0.69 0.4 2
Water, 4 qts. 4000 0 0 0 0 0 0 0 0 0 0 0 _0
Total 5079 1hok  62.3 20.0  265.2 812 1ok 21,8 1098 0.75 1.21 11.3 63
29 1.2  O.h 5.2 16 2l 0.4 21 0.01 0.02 0.2 1

Nutrient Composition/100 gm
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_TABIE 28 (continued)

Weight Cal- Pro- Fat Carbo-~ Cal- Phos- Iron Vit- Thia- Ribo- Nia- vit-
Food Item ories tein hydrate cium phorus amin mine flavin cin amin
A c
gn an an gn mg mg mg I.U. mg ng ng ng
MOOSE MEAT SOUP (GEORGE YASKA, HUSLIA)
Moose Meat 1672 1867 ho6.h 18.k 0 268 0 0 100 0.35 6.10 0 67
Potato, 1 med. 126 105 2.5 0.1 ok ,1 14 71 0.9 20 0.l2 0.0k 1.3 17
Rice, 1/2 C 137 338 7.1 0.3 Th.3 23 127 0.8 0 0.19 0.03 3.6 0
Macaroni, 1 C 110 k15 ha 1.5 84.2 ol 182 1.6 0 0.10 0.07 2.2 0
Shortening, 4 Tbs. 48 L32 0 48.0 0 0 0 0 0 0 0 0 0
Water, 4 qts. 4000 0 0 0 0 0 0 0 0 0 0 0 _0
Total 6093 3157 L450.2 68.3 182.6 329 380 3.3 120 0.76 6.2k 7.1 8l
Nutrient Composition/100 gm 52 T.4 0 1.1 3.0 5 6 0.1 2 0.01 0.10 0.1 1
BLACK BEAR SOUP (F. OLIN, HUSLIA)
Bear Meat 908 1237 232.3 34.2 0 187 (1179) (21.6) 0 (0.63 6.31 (35.6) 25
Rice, 1/2 C 96 346 7.3 0.3 75.8 23 160 0.7 0 0.06 0.02 1.6 0
Macaroni, 1/2 C 55 208 7.0 0.8 ho.1 12 91 0.8 0 0.05 0.03 1.1 o]
Dry Oniom, 1/4 C 15 20 0.5 0.1 k.6 17 2l 0.2 28 0.01 0.01 0.1 12
Water, U4 gts. 3720 0 0 0 0 0 0 0 0 0 0 0 _0
Total hroh 1811  2k7.1 35.k 122.6 239 145k 23.3 28 0.7h 6.37 38.4 37
Nutrient Composition/100 gm 38 5.2 0.7 2.5 5 30 0.5 1 0.02 0.13 0.8 1
INDIAN ICE CREAM (F. OLIN, HUSLIA)
Pike, 1 {dressed) 535 431 100.0 0.9 h.5 1733 (200) (1.6) 440 O 0.69 (k.6) 12
Moose Grease, 2 C LL8 2976 0 330.0 0 0 0 0 0 0 0 0 0
Wesson 0il, 1 C 220 1768 0 200.0 0 0 0 0 0 0 0 0 0
Sugar, 1 C 200 770 0.1 O 199.0 0 0o o0 0 0 0 o} ¢
Raisins, 1 C 160  L29 3.7 0.8  113.9 125 206 5.3 80 o0.24 0.13 0.8 o
Total k25 6374  103.8 531.7 317.% 1858 406 6.9 520 0.24 0.82 5.k 12
Nutrient Composition/100 gm Lsh 7.3 37.3 22.3 130 28 0.5 4o 0.02 0.06 0.k 1

18
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present time a program is under way to determine the nutrient content of
many more Alaskan foods. The food samples were collected by personnel

of the AHRC, frozen and shipped to the Army Medical Research and Nutrition
Laboratory in Denver for anelysis. Analyses have been completed on 75
Aleskan foods for protein, fat, moilsture, ash, calcium, vitamin A, thiamine,
riboflavin and ascorbic acid (Teble 29).

b. Background Data

No Eskimo or Indian village today exists entirely on native foods.
Most villages have one to two trading posts, often locally owned and oper-
ated, or the villages may be located fairly close to a trading center. The
guantity and varilety of food sold depend not only on the total cash income
coming into the village but also on the priority given food purchases’in
the family spending program. Items such as fuel, outboard motors, trapping
and hunting gear, lumber and other building materials, radios, gasoline-
driven washing machines and "store” clothing compete for the few hundred
dollars the average Eskimo or Indian may earn each year. The nutritional
importance of the traditional local foods becomes apparent when so little
money is available.

The most important food items sold in village stores are; milk,
comnerclal fats, flour, cereal, crackers, sugar and sweets, vegetables,
fruits, coffee and tea.

Most milk sold 1s evaporated milk. It is used in infant feeding
formulas, on breakfast cereals, in coffee and in various dilutions as a
beverage for young children. The actual amount used by a family depends
to a great extent on their availlable money, which is not only variable
throughout the year but alsc from year to year. Nonfat milk solids, can-
ned chocolate toddy and condensed milk are used in small amounts. The
condensed milk is taken by the men on their hunting, fishing and trapping
forays during the winter. It does not freeze as does evaporated milk.
Nonfat milk solids are not generally used, and there has not been an
adequate teaching program to encourege thelr use.

Lard, hydrogenated cooking fats and edible tallow are the most im-
portant fats sold. Iesser amounts of margarine, butter and salad oils
are used. Lard and hydrogenated cooking fats are used as a spread on
bread; hydrogenated fats are also used in meking sgutuk (Eskimo ice cream)
as is edible tallow. A considerable amount of edible tallow scld in some
villages is used to prepare dog feed.

Flour, white and enriched, oatmeal, rice, macaroni and pilot bread
and other crackers are the most importent carbohydrate foods sold. Cookies
and commercial cake, blscult and pancake mixes are used in small amounts.
Most bread is homemade. Yeast bread 1s made to some extent, but only in
those villages where elther a teacher or a misslionary has taken the time
to teach the women how to prepare and cook it. The usual bread is made of
flour, water, fat and a leavening agent such as soda or baking powder.
Pancakes are used almost universally throughout Alaska not only as a
breakfast food but also as bread at other meals. They require a minimum
of cooking fuel in thelr preparation, a very scarce item in meny of the
coastal and tundre villages. Rice and macaroni are used in fish and meat
SCups.




TABLE 29

CHEMICAL COMPOSITION OF ALASKAN FOODS, 1958
Nutrients/100 gm of Food

Mois- Ash ©Pro- Fat Carbo- Cal- Vit- Thia~- Ribo- Vit-

Food Items, Origin and Date Collected ture tein hydrate cium samin mine flavin amin
A c

gm gm gn gn gm mng I.U. meg meg mg
Mammal s, Fresh Meat
Polar Bear, Pt. Hope, March 1958 70.3 1.1 25.6 3.1 0.0 17 1400 23 573 2
Caribou, Noatak 70.6 1.1  26.7 1.2 0.4 28 trace 167 509 2
Caribou, Pt. Hope, March 1958 68.7 1.2 28.9 1.1 0.0 15 trace 113 670 3
Caribou, Shishmaref, March 1958 T70.8 1.5 26.6 1.2 0.0 10 trace 186 T72 I
Moose, Noatak, March 1958 2.4 1.0 25.5 1.1 0.0 16 1000 21 365 N
Muskrat, Kasigluk, 1958 73.4 1.1 22.h 1.3 0.0 25 2820 90 372 5
Beaver, Allskaket, March 1958 k6.2 0.6 14.3 39.0 0.0 - - 61 310 2
Seal, Pt. Hope, March 1958 6h4.7 1.1 32.4 1.8 0.0 12 - 120 337 3
Seal, Shishmeref, March 1958 68.5 1.2 29.6 0.4 0.3 33 - o} 380 6
Walrus, St. Lawrence, March 1958 59.9 1.3 26.5 11.6 0.0 15 - 281 372 L
Walrus, Shishmaref 76.5 0.7 15.h4 5.2 0.0 - - - - 2
Oogruk, Shishmaref, April 1958 "~ 69.6 1.2 26.7 0.4 0.0 10 1400 135 273 25
Whale, Pt. Hope, July 1958 75.0 0.9 23.6 0.7 0.0 17 - 85 80 8
Muktuk, Hide, Pt. Hope, July 1958 68.1 0.2 12.3 1.2 18.2 13 - 501 0 2
Meats, Dried
Seal, Newktok Camp, 1958 hi.2 2.6 u46.0 6.6 0.0 19 360 17k 353 7
Walrus, Savoonga, 1958 33.6 2.7 5k.5 k.9 h,2 23 1732 84 282 5
Muskrat, Kasigluk, 1958 33.3 2.1 28.% 36.2 0.0 130 k170 b 535 6
Oogruk, Shishmaref, 1957 19.0 3.3 75.0 2.8 0.0 21 2160 8 390 3
Walrus Liver, Fresh, St. Lawrence, May 1958 73.k4 1.2 17.6 3.2 k.6 23 17,800 151 912 19

€8



TABLE 29 (continued)

Mois- Ash Pro~ Fat Carbo- Cal- Vit- Thia- Ribo- Vit-

Food Ttems, Origin and Date Collected ture tein hydrate cium eamin mine flayin amin
A c

gm &m gm gn gm ng 1.U. meg meg mg

Fats and Oils

White Fish 0il, St. Lawrence, 1958 0.0 0.0 0.0 100.0 0.0 1k - 0 26 1
Seal 0il, Nunivak, 1957 0.0 0.0 0.0 100.0 0.0 - 3990 0 - 0
Seal 0il, Akiak 0.0 0.0 0.0 100.0 0.0 18 4080 20 62 1
Seal 0il (01d3, Nunivak, 1957 0.0 0.9 0.0 100.0 0.0 1k 2787 0 73 1
Seal 0il (New , St. Lawrence, 1958 0.0 0.0 0.0 100.0 0.0 trace 2407 0 117 0
Seal Blubber, Shishmaref, 1958 1.0 0.0 0.7 98.3 0.0 11 2360 0 o 1
Walrus 0il §01d , St. Lawrence, 1957 0.2 0.0 0.0 99.8 0.0 1 3266 0 64 1
Walrus 0il (New), St. Lawrence, 1958 0.0 (.0 0.0 100.0 0.0 15 2520 26 trace 0
Oogruk 0il (01d), Shishmaref, 1957 0.5 .0 0.0 99.5 0.0 trace 642 0 L5 0
Muktuk Blubber, Point Hope, 1958 9.5 0.9 2.8 8s5.2 1.7 15 278 2h3 - -
Seal Blubber, Point Hope 1.0 0.0 0.0 99.0 0.0 - - 501 59 7
Oogruk Oil (0l1d), St. Lawrence 0.5 0.0 0.0 99.5 0.0 - 2510 0 - 1
Fish Flesh, Dried

Smoked Salmon A 11.1 3.5 L46.4  36.6 2.k 18 - 28 20k 3
King Salmon, Kesigluk 14,1 3.3 51.0 24.9 6.7 19 219 99 ook 5
Dog Salmon, Shishmaref, 1958 26.2 3.7 55.7 1.2 - 58 143 360 60 5
Pike, Kasigluk, June 1958 22.6 3.9 68.7 2.8 2.0 32 - 51 98 b
White Fish, Kasigluk, 1958 18.0 5.7 69.0 3.2 0.9 960 - 51 112 15
Fish Eggs, Fresh

White Fish 83.8 0.6 8.0 5.0 2.4 sk - 137 673 13
King Salmon, Akiak, 1957 k6.0 1.9 30.4 15,0 6.7 30 185 231 700 2
Herring, Nelson Island T3.7 1.3 23.6 0.2 1.2 ke - - 10 298 g
Lush Fish, Shishmaref, June 1958 4.3 1.8 18.2 k.5 1.2 11 - 108 skt

Smelt 61.6 1.5 2.4 5.6 9.9 32 - - - -

Y8



TABLE 29 (continued)

Mois~ Ash Pro- Fat Carbo= Cal- Vit- Thisa- Ribo-~ Vit-

Food Items, Origin and Date Collected ture tein hydrate cium amin mine flavin amin
: A ¢

gn gn an gn gn mg I.U. meg meg ng
Fish Eggs, Dried
Herring, Nelson Island 20.4 2.7 644 4.0 8.5 25 - 0 208 8
Fish Liver, Fresh
White Fish, Noastak 78.8 0.7 11.0 Ly 5.1 55 8300 14 952 8
Rainbow Trout - - - - - 9 1720 289 882 15
Fresh Fish, Shishmaref, March 1958 60.2 1.0 8.3 4.7 5.8 4o - 186 Lo2 7
Lush Fish, Akiak k5.9 0.5 5.6 k2.0 6.0 - 3940 - - L
King Salmon, Bethel, June 1958 69.8 1.3  16.6 8.0 4.3 28 3140 97 703 13
King Salmon, Testes, Bethel, 1958 80.0 2.2 16,3 1.5 0.0 13 - 194 201 31
Birds
Ptermigan, Lower Kuskokwim TL.2 1.7 25.7 1.4 0.0 351 trace 7L 229 7
Murre _ 58.9 1.2 5.3 2.5 32.2 17 - 122 588 T
Eider Duck, St. Lawrence, July 1958 68.3 1.1 12.3 1.1 17.2 17 - 801 676 12
White-breested Auklet 65.1 0.7 29.7 2.2 2.7 25 - 48p 660 6
Crested Auklet 68.0 1.5 25.5 5.0 0.0 23 - 179 1117 9
Least Auklet 64 .1t 1.6 28.8 3.4 1.8 15 - 532 738 11
Sea Pigeon 79.8 0.8 16.6 2.2 0.7 34 - 562 892 19
Cormorant, Legs, St. Lawrence T1l.1 1.3 23.8 1.9 1.9 18 - 219 252 15
Cormorant, Breast, St. Lawrence, July 1958 T3.4 1.3 21.2 1.9 2.2 21 - 33 689 5
White Breasted Puffin 67.0 1.b 26,7 2.5 2.4 17 - 315 358 15
Goose, Newktok Camp 71.5 2.0 24,0 0.6 0.0 18 - 89 545 5
Goose Liver - - - - - 16 - - - -
Devil Fish, Newktok Camp, 1958 80.8 1.5  11.7 5.3 0.7 329 - L6 95 3

c8
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TABLE 29 (continued)

Mois- Ash  Pro- Fat  Carbo- Cal- Vit- Thia- Ribo- Vit~
Food Ttems, Origin and Date Collected ture tein hydrate cium amin mine flavin amin
A C
gu am g gm am mg I.U. meg meg mg
Flowering Plants
Greens, St. Lawrence, 1958 80.5 1.2 4,3 0.8 13.2 205 - L9 258 377
Villow Leaves, St. Lawrence, 1958 66.5 0.7 3.7 1.2 28.0 129 - 88 186 298
Sedum, St. Lawrence, 1958 85.6 0.6 2.1 1.1 10.6 262 - 81 21k 76
Sourdock, St. Lawrence, 1958 86.2 0.7 3.7 0.3 10.2 19 - 157 186 215
Salmonberries, Shishmaref, 1958 83.5 0.k 1.6 o.4k 1k.1 13 302 30 T0 115

(Note:

Before considering the chemical composition of fish, it should be realized that there is a considerable
variation in such composition, so that analyses made on only a few samples cannot be considered repre-
sentative, and, in fact, in many cases variation is so great that average composition is of only
theoretical interest, since actually individual fish will vary so widely from such aversge values.

Doubtless the component of fish varying to the greatest degree is the oil (or fat) content. In addition
to season of the year, other factors which may cause variation of oil content of fish include the nature
of the food of the fish, locelity where fish are caught, and the size and age. The water content of
many species varies inversely with the fat or oil content. Fish also vary in composition at different
sections of the same figh; fat content, for instance, is lower near the tail than the head.

Excerpt from: The Chemistry and Technology of Food and Food Products, edited by Morris B. Jacobs, Interscience

Publishers, Inc., New York, Volume II, Chapter 22, pp. 933-97h4, 1951)

L8
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Granulated sugar, candy and gum are consumed more than other sweets
such as commercial blend syrups, Jjams and preserves. The per capita intakes
of sweets actually do not appear to be high in comparison with usage in the
rest of the United States.

Only a2 limited number of fresh and canned vegetables are consumed.
Onions, fresh and dried, are used extensively to flavor soups and stews.
Potatoes and carrots would be eaten more often but they are costly and hard
to keep and are usually available only at the time when the year's shipment
of food is received. In most villages this is once a year during the sum-
mer or fall when the ice has gone.

Very few canned vegetables are popular. Corn is one of the exceptions.
Fruits of all kinds -- fresh, dried and canned -- are well liked and eaten
with relish. Cost is the limiting factor. A No. 2-1/2 can of fruit that
would cost 30 cents in a continental U.S. grocery store may cost 55 to 75
cents in the Alaskan villages. Fresh fruits are difficult for the average
village store to handle. A fresh apple or orange may cost from 10 to
50 cents.

Coffee and tea are taken extensively. Coffee is usually served for
breakfast, tea for lunch and supper. Sugar is usually used in both.
Evaporated milk is generally used in coffee, sometimes. only enough to give
color, but occasionally as much as one-fourth cup is put into each cup of
coffee. In addition to the above, only limited quantities of canned meats,
canned and dried soups, condiments and prepared desserts are used.

Data on the availability and preservation of native foods in the
various villages are presented in Appendix C. These data also include
remarks on the hunting and fishing cycles at each village.

c. Results

For the purpose of this report a preliminary table of food con-
sumption in the villages was computed for 97 men between the ages of 16 and
75 years (Appendix B). Values were computed using food analysis data from
the U.S. Army Medical Research and Nutrition Laboratory (Table 29),
Rodahl(2k), U.S. Department of Agriculture Handbook No. 8(25), and Bowes
and Church(26). In some instances where food analyses were not available,
values were assumed using items of similar mature. These data do not
include any added vitamin supplementation.

The men were divided into four age groups, from 16 to 25, 26 to 40,
41 to 54, and 55 to 75 years (Teble 30) and also separated by villages
(Table 31) and the food intake values were tabulated according to these
divisions. Dally food intekes for all the men averaged 1,855 calories,
protein 136.0 grams, fat 72.9 grams, and carbohydrate 167.6 grams per man.
Daily intakes of calcium, phosphorus, iron, vitamin A, thiamine, riboflavin, .
niacin and ascorbic acid are also summarized in these two tables. These A
intekes are in some contrast to those observed in the National Guard enceamp- j
ment where the food available to the men was almost unlimited. It must be
assumed that the encampment measurements are highly atypical for Eskimo men.
At the same time it is clear that the food pattern of Eskimos is highly
varisble from time to time. Accordingly, dietary surveys covering one or




TABLE 30

FOOD CONSUMPTION OF MEN IN VILLAGES - ALASKA, 1956 ~ 1958
Average Per Day for Each Age Group

No. Cal- Pro- Fat Carbo-~ Cal~ Phos- Iron Vit- Thia~ Ribo- Nia- Vit-
Age Men ories tein hydrate cium  phorus amin mine flavin cin amin
Group 1/ 1/ A 1/ ¢
gu gu gn ng mg= mg— 1.U. mg mg mg— mg
16-25 yrs 26 1896 136.8 66.8 191.9 958 1107 12.1 1395 0.65 1.88 15.9 35
S. D. + 695 69.7 4.7 91.0 925 502 6.7 917 0.53 1,13 7.8 27
4% of Consumed Calories 28.9 3.2 39.9
26-40 yrs 29 1815 1.0 77.3  1k42.9 968 1106 10.1 17k2  0.68 1.56 15.9 38
S. D. * ol 136.1 48,2 68.5 1181 761 9.3 1921 0.88 1.82 12.7 3
% of Consumed Calories 31.8 38.3 29,9
L1-sk yrs ol 1933 140.8 T2.6 178.0 1151 1020 9.2 1644k 0.58 1.61 1.7 30
S. D, * 752 83.0 L46.3 66.8 1881 606 5.1 121k 0.k2 1.03 k.6 37
% of Consumed Calories 29.1 33.8 37.1
55-75 yrs 18 1753 115.6 T75.0 158.2 1057 1042 10.3 1721 0.63 1.43 17.6 Ly
S. D. + 703 59.7 L9.2  86.3 1051 kg1 5.7 1561 0.39 0.66 10.9 L9
% of Consumed Calories 26.4 38.5 35.1
Mean 97 1855 136.0 T2.9 167.6 1027 1073 10.5 1621 0.64 1.64 15.9 36
S. D. + T8k 95.2 6.k T9.h 1296 605 7.1 19  o.61 1.29 11.7 3
% of Consumed Calories 29.3 35.L 35.3

l/ Some of these values are assumed. No chemlcal analysis available.

co



TABLE 31

FOOD CONSUMPTION OF ALASKAN AND INDIAN MEN BY VILLAGES, 1956 - 1958

No. Cal-~ Pro- Fat Carbo- Cal- Phos- Iron Vit- Thia- Ribo~ Nia- Vit-
Village Men ories tein hydrate cium phorus amin mine flavin cin amin
A c
gm gm gm mg mg mng 1.U. ng mg mg mg
South
Hooper Bay 19 1495 92.6 55,5 144.6 677 862 6.6 1288 0.51 0.99 9.6 34
Nepaskiak 16 1467 103.3 T1.8 103.7 582 590 L.6 1467 0.38 0.58 9.8 26
Newktok 11 1769 143.9 85.8 113.9 2682 1140 9.0 1752 0.75 2.07 26.2 32
Kasigluk T 2327 219.0 9.4 150.8 2651 1555 12.6 1712 1.07 2.08 29.0 99
North
Huslia 27 2035  149.2 51.0 251.5 632 1193  1k.hk  1hk2  0.65 2.00 16.5 29
Point Hope 11 2075 158.9  T73.% 196.7 632 1177 12.2 2065 0.92 2.ho 13.3 19
Shishmaref 6 2647 164.7 155.1 150.8 899 1445 17.6 2725 0.1 2.11 20.8 T2
Mean for All Villages 97 1855 136.00 T72.9 167.6 1027 1073 10.5 1621 0.6k 1.64 15.9 36 8
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a few dgys will often be poor representations of the long term performance.
The excessively low values among some of these 97 men must reflect this kind
of sampling error. A more accurate measurement of Eskimo food habits will
be available when the entire dietary program is complete.

3. Discussion

The average daily caloric intake of the men living in the villages
was considerably below the National Research Council allowance(27) for men
weighing 60 kilograms and performling moderate activities. These minimal
allowances of 2,850 calories for men aged 25, 2,700 for men aged 45, and
2,250 for men aged 65 are much higher than the average intake of 1,855
calories per man per day of the Eskimo and Indian men. These values were
also lower than the 2,867 calories reported by Drury et al.(28) for a
group of Eskimos at Anaktuvuk Pass.

This deficit of calories may then reflect upon the protein intake of
136 grams per day. Under these circumstances such a protein intake ~-
amounting to 25 to 30 percent of the calories -- may be in a physiological
sense modest or even marginal. However, there was great individual varia-
tion, ranging from 22.9 to 379.5 grams per day. In general, values found
in this study agree with the observations of Drury et al.(28) who found
the protein intake averaged 29.9 percent of the total calories consumed
by the Eskimos they studied.

Meat and fish are the most important deily food items. In villages
favorably located for hunting and fishing, the people have meat or fish
twice daily, sometimes thrice. This is especially true in the northern
arctic villages.

Villages in the Kuskokwim-Yukon delta area sometimes experience a
seasonal shortage of protein foods. For example, unless weather and shore
ice conditions make sealing possible, Hooper Bsy msy be short of protein
and other food nutrients from January through April, with March and April
the most critical months. For several years the sealing at Hooper Bay had
been poor to marginal until the winter of 1958, when both weather and
shore ice conditions were agaln favorable for sealing.

However, the best sealing year at Hooper Bay cannot compare with
sealing in some of the northern coastal villeges. At Hooper Bay a good
hunter considers himself fortunate if he secures 20 to 30 seals during
thé season; at Point Hope a good hunter can take 100 to 125 animals.,

The small seals (Phoca foetida) average 50 pounds in weight; the oogruk

or large bearded seal (Erignathus bambatus) may weigh up to 600 pounds.
During the winter months approximately one~-half the weight of these animals,
especlally the females, may be fat or blubber. Consequently, the northern
Eskimo mey eat more seal and cogruk oil in his daily diet, not because his
needs are greater but because he has a more abundant supply.

While the average protein content of the adult diet seems adeguate,
it is often quite variable in the small child's diet. As long as the
infant is at the breast or on the bottle, the protein intake appears adequate.
Bottle-fed infants usually get a formulas made up of half evaporated milk
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and half water. Occasionally sugar is added. Both bottle and breast babiles
are fed on demand. Nowadays most bables are weaned by the end of the first
year, although they may continue to get the breast or bottle occasionally
until about two years of age. Sometimes a toddler i1s kept on an almost ex-
clusive milk diet, and while the children are allowed to taste the availasble
meat, fish and other foods, they do not always get them in sufficient
quantities to meet normal protein needs.

Infant feeding practices among the Eskimos have undergone considersble
change since the white man first invaded the Arctic. 1In the old Eskimo
culture, bables were breast fed for at least two years, sometimes con-
slderably longer, the child usually being weaned with the advent of anocther
child in the family. Family foods were introduced to the child by the
mother vwho premasticated them and then transferred them from her mouth
to that of the child. By the time the child had sufficient teeth i1t had
already learned to accept and enjoy the taste of the usual famlly foods.
Because of the possible relationship of this premastication practice to
the spread of tuberculosis, this custom has been effectively discouraged.
Unfortunately, no good substitute hes been introduced to replace it. As
a consequence, the diet of the toddler and young preschool child is often
nuiritionally deficient.

These dietary intakes of vitamin A are of great interest in relation
to the observations discussed above of low serum vitamin A levels and
suggestive clinical signs of deficiency of vitamin A. It appears that
the chemical and clinical findings agree with dlietary practices. The
error was in assuming that because vitamin A was abundant in the food
enviromment it was, in fact, eaten. This does not seem to be so.

The fat intake of the 97 men studied was surprising, since the average
dally consumption of the four age groups was cnly 35 percent of the total
calories consumed. These values were considerably lower than the fat-
caloric intake of American military populations which average 43 percent
of the total calories consumed(29). On the other hand, these values are
in egreement with the work of Drury et al.(28), who reported a fat-calorie
ratio of 35.2 percent in the diet of inland Eskimos living at Anaktuvuk
Pass in Alaska. This finding is contrary to the popular belief that
Eskimos consume a high fat diet, since they have large quantities of seal
oil, oogruk oil and blubber available. It is probably explained in part
by the distribution of fat in the marine animals these people eat, The
fat of a seal and many other arctic animals is predominsntly in the sub-
cutaneous layer of blubber. The muscles contain little of the marbling
characteristic of domestic fattened animals. This fact is emphasized in
comparison of fat content of various meats shown in Table 32.

The average ascorbic acid intake of 36 mg per day was low but only
when compared to the NRC recommended allowances of T5 mg per day (27);
however, this average intake was in the "acceptable"” range saccording to
the ICNND guide for interpretation of nutrient intake (Table 33). Of
the 97 diets studied 53 individuals consumed less than 30 mg per day
("low" intake 10 to 29 mg). Only two or three cases of known scurvy among
Alaskan Eskimos have ever been reported by exemining physicians and these



TABLE 32

FAT CONTENT OF COMMONLY EATEN MEATS
gm/100 gm Edible Portion - Uncooked

Alaskan Eskimo Diet United Staetes Diet

Item Protein Fat Item Protein Fat
Sesal 32 1.8 Veal side 19 12
Walrus 27 12.0 Chicken 20 13
Whele ol 0.7 Pork side 12 s
Oogruk 27 0.h4 Lamb side 16 28
Caribou o7 1.2 Beef roast 17 23
Moose 26 1.1 Beef steak 16 25
Polar bear 26 3.1 Hamburger 16 28

Beaver 14 39.0 Frankfurter 14 21
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TABLE 33

GUIDE TO INTERPRETATION OF NUTRIENT INTAKE DATA
YOUNG ADULT MALESL/

Deficient Low Acceptable High
Niacin mg/day <5 5-9 10-15 > 15
Riboflavin mg/day < 0.7 0.7-1.1 1.2-1.5 > 1.5
Thiamine mg/1000 cal. < 0.2 0.20-0.29 0.3-0.5 > 0.5
Ascorbic Acid mg/day < 10 10-29 30-50 > 50
Vitamin A I.U./day < 2000 2000-3499  3500-5000 > 5000
Calcium gm/day < 0.3 0.30-0.39 0.4-0.8 > 0.8
Iron - mg/dey < 6.0 6-8 9-12 > 12
Protein gm/kg < 0.5 0.5-0.9 1.0-1.5 > 1.5

These guldes are intended to apply to 25 year old physically active males
of 67 in. (170 cm.) in height and 143 1b. (65 kg.) in weight, living in a
temperate climate and consuming a varied diet., The quantities specified should
never be considered as inflexible "requirements.”" In interpreting nutrition
surveys of population groups, average values falling in one or another of the
above categories conceal the fact that some individuals will receive more and
others less than average. In addition, i1t is known that there is much vari- ;
ability from one to another individusal in their requirement for various nutrients
Variations in body size, activity, climate, types of food available and other
factors modifyy requirements and, consequently, interpretation of survey data.
The nutrient content of food may be altered materially during food preparation,
a fact which must always be considered in evaluating dietary intake data. :

1/ Prepared by the Interdepartmental Committee on Nutrition for National Defense;
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were in infants who were "neglected." The usual symptoms of ascorbic acid
deficlency -- spongy bleeding gums and easy brulsing -~- were not evident
on clinical examination. Therefore, it must be assumed that the dlet con-
tains at least the minimal quantities of vitamin C required to prevent
these symptoms.

Foods with high ascorbic acid value are available to the Indian and
the Eskimo. Cloudberries (Rubus chamaemorus L.) are an excellent source
and they are available in quantity in many parts of Alaska. These berries
are gathered-and-stored for winter use by many Eskimoc families; others
use them only in season or store small amounts. From conversations with
the older people in the villages it was found that the usual practice at
one time was for each family to gather and store enough to last through-
out the winter, although occasionally the berry crop was poor. The
berries were stored either 1n seal pokes, or imn tightly woven grass
baskets which were buried in the ground until needed. The usual method
today is to store the berries in barrels or kegs in a cool place.

When the berries are frozen during storage they retain a good share
of their ascorbic acid. Totter(30) found winter-stored cloudberries
averaged 90 mg of ascorbic acid per 100 grams of berries. One sample
stored in an ice cellar for seven months contained 178 mg of ascorbic acid
per 100 grams; another sample which had been allowed to ferment during
storage had lost gll of its ascorbic acid value. The present anslyses of
salmonberries stored for six months averaged 115 mg of ascorbic acid per
100 grams of berries (Table 29).

The young, tender, smooth leaves of one of the arctic willows (Salix
pulchra) are collected in early spring in some areas. Totter(30) found
fresh specimens contained over 500 mg of ascorbic acid per 100 grams.

The present analysis of the willow leaves assayed 298 mg per 100 grams
(Table 28). One sample tested, which had been stored for at least 10 months
in an ice cellar, retained a significant amount of vitamin C. Willow leaves
are stored raw, being first lightly marinated with fresh seal oil. They

are usually stored in a cool cache. One sample of greens from St. Lawrence
Island analyzed at the U.S. Army Medical Research and Nutrition Laboratory
after storage for approximately two months contained 377 mg of vitamin C
per 100 grams of greens (Table 29). The fresh tender leaves of sourdock
(Rumex arctica) contain 400 or more milligrams of ascorbic acid per 100
grams (Totter, 30). Sourdock is used in considerable quantities in season.
Some families still store varying amounts, cooked before storage, for
winter use, but this practice is disappearing. Our sample of sourdock
which had been stored for two months contained 215 mg of ascorbic acid per
100 grams of sourdock (Table 28).

Minute seedlings of Eriophorum ssp., the major part of the "mouse nuts"
collected at Hooper Bay and other nearby villages, may also be a good source
of vitamin C. TUnder the brown scruffy exterior is a green, succulent bud.
The "mouse nuts" are collected by the people living in the Yukon-Kuskokwim
River-delta. A family may collect one or more 100-pound bags every fall.
These "mouse nuts" are first gathered by the field mice who store them in
underground caches around the margins of tundra lakes and ponds. The
women hunt for these caches in the fall of the year. In the fall of 1957
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no "mouse nuts" were avallable in the Hooper Bay area because & particu-
larly high tide flooded the surrounding coastal tundra, wiping out the
field mouse population. "Mouse nuts" are used in making agutuk (Eskimo
ice cream), or oknuk (Eskimo soup). Plant seedlings and arctic alpine
plants usually have a high ascorbic acid value.

There are areas, especially along the northwest and north Arctic
coast, where these greens are either not available or available in only
small amounts and thus are not a significant food In the local dietary.
Yet ascorbic acid shortage, as judged by the criteria already mentioned,
does not appear to be a problem. Undoubtedly fresh seal livers, fresh
animal livers, and fish livers may furnish considersble asmounts, espe-
cially when eaten in large quantity and raw, fresh, or frozen, as is the
custom even today. However, these meats are available only in season.

Raw, fresh, or frozen fish and meat are also sources of vitamin C.
In some of the tundre areas the small fish such as the sticklebacks
(needlefish) and blackfish are used extensively throughout the winter
and early spring and are usually eaten whole, raw, fresh, or frozen.
Other foods eaten raw frozen are whale meat, seal meat, sheefish, grayling,
tomcods, flounders and whitefish. Even if they contain only small amounts
of ascorbic acid, they might be a significant source of this vitemin be-
cause of the quantities used daily in the diet during the winter months.

The vitamin A intake of the 97 men, averaging 1,621 International
Units (I.U.) per day, was low when compared to the NRC recommended al-
lowence of 5,000 I.U. per day, and the ICNND guide "low" of less than
3,500 I.U. Only 7 individuals consumed 3,500 I.U. or more. While many
local foods are obviously rich in vitamin A, this vitamin is not always
adequate in present-deay HEskimo and Indien diets. Animal livers are of
course an excellent source of vitamin A, but they are usually eaten only
during the particular season when these animals are available. Seal
liver, which is eaten either raw, frozen, or fried, is especially important
in many of the coastal villages. Totter(3l) found seal liver contained
75,200 I.U. per 100 grams of liver. Even a 50-gram serving once a week
during the sealing season would assure attainment of the NRC adult recom-
mended daily allowance(28)

Fish livers are an excellent source of vitamin A and are consumed
during the fish runs. 8Small fish are alweys eaten whole and as a result
should furnish a considerable quantity of vitemin A. Tomcod, ling cod
and whitefish livers are especially prized in some areas. The tundra
Eskimos make a cream dish of whitefish livers mixed with berries and
sugar. This is, however, a delicacy rather than a regular item in the
diet. Totter(30) found 100 grams of tomcod liver would furnish
12,210 I.U. of vitamin A.

Salmon is a fair source of vitamin A, pink salmon furnishing approx-
imately 80 I.U. per 100 grams and King and Red salmon furnishing considerably
more than this. In those areas where it is used almost daily throughout the
year, either fresh or dried, salmon is an important steady source of vitamin
A. However, improper storage destroys vitamin A. The high humidity preva-
lent during the summer on the tundra and some coastal areas mskes 1t very
difficult to dry fish adequately and to store them so that they do not
become contaminated with molds.
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Greens, such as willow leaves, sourdock and marsh marigold, when used
in fairly large gquantities should furnish considerable amounts of beta~
caerotene. Unfortunately, even though they are available in many ereas,
they are not used in the amounts that they were formerly, nor are they
always stored under the old conditions.

Beluga whale, walrus, oogruk and seal oil when properly stored to
prevent rancidity can also be good sources of vitamin A.

Despite these rich and varied sources of vitamin A and carotene the
evidence of suboptimal vitamin A nutriture supplied by the serum levels
in the survey herein recorded presents an anomaly. The low serum vitamin
A levels were unexplalned, as were the rare Bitot's spots. The linking
hypothesis for further studies of this problem would seem to be & question
as to the availlability of the vitamin A and provitamins in these diets.

The thiamine intakes (0.65 mg per day) were considerably lower than
the recommended allowances of the NRC(27). The latter states that the
intake of males should not be below 1 mg per day, end alternmatively pre-
sents data indicating that the minimal requirements for adults should be
approximately 0.2 to 0.3 mg per 1,000 calories consumed.

The riboflavin consumption of 1.65 mg daily was sufficient to prevent
"deficiencies and to provide adequate body stores. The niacin Intakes of
16 mg per day were satisfactory according to the ICNND gulde, but slightly
lower than the recommended NRC sllowance of 18 to 21 mg daily for adult
males between the ages of 25 and 65. It should be noted that even though
some of the dietary intakes of the B-vitamins were marginal according to
the NRC recommended allowances, the clinicians found little or no B-vitamin
deficiencies in the Eskimo or Indian populations surveyed, nor would these
have been expected at such intakes.

The calcium intake of 1 grem per day and the calcium-to-phosphorus
ratio were adequate. These satisfactory levels were due primarily to the
high consumption of fish, which in some instances were eaten whole, espe-
cially blackfish and needlefish. Whole blackfish contained 880 mg and
the sticklebacks or needlefish 901 mg of calcium per 100 grams of fish.
The calcium and phosphorus intakes, as bone, raise the question of whether
e vitamin D requirement exists for even the children.

The average delly intake of 10 mg of iron should be sufficient to
maintain normal nutrition. The cause of the mild anemia which has been
reported among the Eskimos(3) is still unexplained. In the present survey
neither the extent nor severity of anemia was notable.

As 8 fingl comment it should be noted as stated above that the vitamin
content of many Eskimo and Indisn diets has been supplemented in the past
several years by administration of a multivitamin pill to school-age child-
ren s part of the Bureau of Indian Affairs school lunch program and to
participants in the tuberculosis chemotherapy program. The practice of
vitemin supplementation of infant diets is being encouraged by nurses,
teachers and doctors, who have been successful in some instances in in-
fluencing village councils to furnish a suitable vitamin preparation to
all mothers with small infants. This program, where instituted, is usually
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financed by village subscription. Increased bottle feeding of infants
makes such supplementation imperative. To date, the toddler and pre-
school child have usually not been included in these programs.
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VI - BIOCHEMICAL FINDINGS

During the first three or four days of their encempment fasting blood
and six-hour urine specimens were c¢ollected from the men in the two Eskimo
battalions of the Alaska National Guard.

The blood samples were collected in two vacutainer tubes, a 20 ml
size for whole clotted blood and & 10 ml oxalated tube containing 20 mg
of the oxalate mixture per tube for the hematocrit and hemoglobin analyses.
The oxalated blood specimens were analyzed daily for hemoglobin, hematocrit,
serum protein,l/ and ascorbic acid at the Arctic Health Research Center in
Anchorage. Serum from the whole blood sample was frozen for analysis else-
where.

The six-hour urine volumes were measured, a 60 ml aliquot was acldi-
fied with 0.1 ml of concentrated hydrochloric acid and immediately frozen.
The frozen serum and urine specimens were packed in dry ice and shipped
alr express to the U.S. Army Medical Research and Nutrition Laboratory in
Denver, where they usually arrived within 20 hours, still in a frozen state.

There the serum was analyzed for vitamin A, carotene, total cholesterol,
phospholipids and total fatty acids, and the urine was analyzed for thiamine,
riboflavin, N'-methylnicotinemide and creatinine by the standard ICNND
methods(10).

It was decided that 50 blood and urine samples were to be collected
at each village. All individuals above the age of 3 years were given
clinical examinations. The samples were obtained from the first 50 indi-
viduals over the age of 6 to be so examined. In the northern villages,
239 samples were collected, and in the southern areas, 222 specimens were
collected from the men, women and children.

In the village studies a 60 ml aliquot of urine was acidified and
frozen for future vitamin assay. The blood samples were allowed to stand
and clot for 20 to 25 minutes, reamed with a wooden applicator, centrifuged,
and the serum was then separated. A known aliquot was immediately pipetted
into metaphosphorlc aclid for the estimation of ascorbic acid. The rest of
the serum was frozen for further assays. Whenever time permitted, hemoglobin
and serum proteln determinations were performed in the field,g so that upon
arrival at the home base in the evening only the hematocrit and ascorbic acid
assays remained to be done. In this manner, the laboratory group was able
to perform the analyses, clean the glassware and be prepared to leave for
the next village on the next 'day, weather permitting.

All the frozen blood and urine samples were shipped in dry ice by air
express to the Denver laboratory for the remaining analyses.

l/ Total protein was determined on serum in the fileld and on plasma in the

~ laboratory in Anchorage. See Discussion, p.109.

2/ In the Bethel area, the samples were returned to the laboratory for
enalysls.
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1. Methods

Hemoglobin and serum protein determinations were performed by the
copper sulfate specific gravity method of Phillips and Van Slyke(32) with
the gravities being recorded to the nearest 0.0005 unit. The hematocrit
was determined using a Wintrobe tube(32) and centrifuging the blood at
3,000 revolutions per minute for 30 minutes or until no further packing
of the cells occurred. Ascorbic acid in the serum was determined by the
spectrophotometric 2,4-dinitrophenylhydrazine method of Roe and Kuether(33)
with a modification by Schaffert and Kingsley(34). The protein in the serum
was immediately precipitated with metaphosphoric acid for the vitamin C
enalysis and the filtrate was analyzed within 24 to 48 hours. Serum caro-
tene and vitamin A were estimated by a modified Carr-Price reaction on the
petroleum ether extract (Dann and Evelyn, 35, Lewis et al., 36, and Kaser
and Stekol, 37).

Cholesterol was determined by a modified Schoenheimer and Sperry
method(38). Total fatty acids were determined using a modified Smith and
Kik(39) method, and phospholipids were determined by the method of Youngburg
and Youngburg(40), measuring the 1lipid in terms of phosphorus.

In the urine, thiamine was determined by the thiochrome fluorometric
procedure of Hennessey and Cerecedo(4l) and Mickelsen et al.(42). Ribo-
flavin was measured by the fluorometric procedure of Conner and Straub(43),
while N'-methylnicotinamide wes estimated fluorometrically by the method of
Huff et al. (k).

Creatinine was measured by a modified Jaffe (alkaline picrate) reaction,
using a modified Folin and Wu(45) method of Peters(46).

2. Results

Tables 34%a, b, ¢ and d give +the number of blood and urine specimens
collected from men, women and children during the study. 1In all, samples
were obtained from 826 adult males, 145 adult females and 209 children for
a total of 1,180 specimens. All individuals below the age of 15 years were
classified as children.

The data in Table 34a summarize the results for serum proteln, hemo-
globin, hematocrit and packed cell volume in all the adult meles, adult
females and children. Table 40 gives the ICNND suggested guide to inter-
pretation of biochemical data.

a. Serum Protein

The serum protein results are on the high side of normal; the
mean for the male adults was 7.03 grams per 100 ml for the northern villages,
T.53 for the southern villages, T7.1l2 for the Eskimo guardsmen of Battalion 1 .
from the north and 7.1k grams per 100 ml for the guardsmen from the south.
In adult women the mean was 7.21 and 7.74 grams per 100 ml, while the
children had & mean of 7.06 and 7.67 grams per 100 ml for the northern and
southern villages respectively. The highest percent of subjects having a
serum protein level of less than 6.5 grams per 100 ml were the men (19 per-
cent), women (6.6 percent) and children (8.8 percent) of the Kotzebue area.
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TABLE 34 a

ALASKA., NUTRITION SURVEY, MARCH 1958*

BIOCHEMICAL FINDINGS, for NATIONAL GUARD and VILLAGES, by SEX and AGEl/ GROUPS
TOTAL SERUM PROTEIN & HEMATQLOGY

National Guard Bethel Area E/ Kotzebue Are 1/
Bn 2 Bn 1 (South) (North)

(South) (North) Children®/wWomen5/ Men®/ children Women Men

Serum Number 316 382 87 65 56 113 76 63
Protein Mean 7.15 7.12 7.67 YA 7.53 7.06 7.21 7.03
Gm/100 ml S. E. 0.01 0.01 0.04 0.05 0.06 0.04 0.04 0.06
S. D. 0.24 0.23 0.33 0.40 0.42 0.39 0.39 0.49
< 6.5 2.2 2.1 0.0 0.0 1.8 8.8 6.6 19.
Percentage 6.5-6.9 11.7 15.4 1.1 6.2 3.6 24,8 11.8 12.7
Distribution > 7.0 86.1 82.5 98.9 93.8 94.6 66.4 8l1.6 6
Number 311 381 87 66 56 110 69 60
Hemoglobin Mean 14.3 14.6 12.6 12.8 13.7 17.2 17.4  T13.3
Gm/100 ml S. E. 0.1 0.1 0.1 0,1 0.1 0.1 0.1 0.1
S. D 0.9 0.9 1.0 1.2 1.0 0.7 1.0 0.9
< 10.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0
Percentage 10.0-11.9 0.3 0.3 20,7 21,2 7.1 40.0 33.3 5.0
Distribution 12.0-13.9 36.7 27.3 73.6 66,7 53.6 59.1 59.4 75.0
14.0-15.9 60.1 64.3 4,6 12.1 39.2 0.9 5.8 20,0
> 16.0 2.9 8.1 1.1 0.0 0.0 0.0 0.0 0.0
Number 308 380 92 64 56 109 66
Hematocrit Mean 47,41 47.0 40,1 40.8 44,0 41.3 42.2 L5,
Percent S. E- 0.2 001 002 0.4 0.4 003 0.4 0.
S. D. 2.7 2.4 2.4 3.1 3.0 2.9 3.1 2
< 36 0.0 0.0 5.4 6.3 0.0 2.8 3.0 0
Percentage 36-41 246 2.4 75.0 57.8 l6.1 61.5 43.9 6
Distribution 4245 29,9 30.3 17.4 32.8 58.9 29.4 42 .4 51
> 46 6745 67 .4 2.2 3.1 24.9 6.4 10.6 41
Mean Number 304 378 87 63 55 107 66
Corpusctilar Mean 3045 31.1 31.6. 31,7 31.4 29.6 29.3 29.4
Hemoglobin S. E. 0,41 .1 0.3 0.3 0.3 0.2 0.2 0.2
Concentration S+ De 145 1.5 2.4 2.1 2.6 1.7 1.9 1.3
Percent
< 28.0 349 1.3 2.3 3.2 3.6 15.9 22.7 13
Percentage 28.0-29.9 28,9 19.6 14,9 20.6 21.8 46.7 43.9 53
Distribution  30,0-31.9 5642 54,2 42.5 34.9 45.5 28.0 25.8 31
32.0-33.9 9.2 22.5 32.2 31.7 20.0 9.3 4.5 1
2.4 9.5 9.1 0.0 3.0 (4]

> 34.0 146 8.0

‘* See Table 34 d for footnote explanations.
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TABLE 34 b

ALASKA, NUTRITION SURVEY, MARCH 1958%

BIOCHEMICAL FINDINGS, for NATIONAL GUARD and VILLAGES, by SEX and AGEl/ GROUPS
SERUM VITAMIN C, A AND CAROTENE

Kotzehue Areaé/
(North)

Bethel Areag/
(South)

National Guard
Bn 2 Bn 1

(South) (North) Childreni/ women2/ Men8/ Children Women Men

Serum Number 295 353 87 60 57 91 65 51
Vitamin C Mean 0.54 0.51 0.45 0.37 0.32 047 0 045 044
Mg/100 ml S. E 0.02 0.02 0.04 0.04 0.04 0.02 0.03 0,03
S.D 0.31 0.30 0.34 0.33 0.27 0.23 0.25 0.20
< 0.10 7.1 4,0 19.5 21.7 26.3 3.4 4,6 2.0
Percentage 0.10-0.19 8.8 11.3 547 11.7 15.8 14.3 1.5 11.8
Distribution 0,20-0.39 17.6 25.8 21.8 30.0 19.3 19.8 35.4 31.4
> 0,40 66.4 58.9 52.9 36.7 38.6 62.6 58.5 54.9
Serum Number 233 341 75 55 48 98 61 59
Vitamin A Mean 37.4 36.6 28.7 34.0 32.8 23.6 30.1 29,5
Mcg/100 ml S. E. 1.0 0.6 1.7 2,6 2,9 1,2 1.8 1.5
S. D. 14.7 11.9 14.6 19.1 20.4 11.8 13.9 11.6
< '10 2.1 1.2 4.0 1.0 2.1 2.0 3.3 0.0
Percentage 10-19 10.3 6.2 25.3 21.8 24.9 20,4 14.8 20.3
Distribution 20-49 64.8 79.5 60.0 56.4 54.2 72.4 72.1 71.2
> 50 22,7 13.2 10.7 20.0 18.7 5. 9.8 8.5
Serum Number 237 342 76 55 49 101 .62 60
Carotene Mean 105 107 61 54 56 56 33 60
Mcg/100 ml S.E. 2 2 3 4 4 3 3 5
S. D. 37 38 27 27 28 30 24 38
< 20 0.4 0.0 2.6 3.6 0.0 3.0 1.6 0.0
20-39 1.7 1.2 17.1  36.4 34.6 37.6 38.7 36.7
Percentage 40-99 41.8 44.7 75.0 50.9 55.1 48.5 54.8 48,3
Distribution > 100 56.1 54.1 5.3 9.1 10.2 10.9 4,8 15.0

* See Table 34d for footnote explanations.
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TABLE 34 c

ALASKA, NUTRITION SURVEY, MARCH 1958%

BIOCHEMICAL FINDINGS, FOR NATIONAL GUARD AND VILLAGES, BY SEX AND AGE GROUPSl/

TOTAL FATTY ACIDS, PHOSPHOLIPIDS AND CHOLESTEROL

Bethel Areag/ Kotzebue Areag/
National (South) (North)
Guard Children?/ Women2/ Men®/ Children Women Men
Total
Fatty Acids Number 21 50 38 20 52 28 20
(Mg/100 ml) Mean 270 208 279 246 240 282 279
S.E. 19 8 10 11 8 10 12
S.D. 85 60 64 50 60 53 51
Phospholipids Number 21 50 38 20 52 28 20
(Mg/100 ml) Mean 8.6 7.8 9,0 8.3 8.6 9.4 9.3
S.E. 0.7 0.2 0.3 0.4 0.3 0.3 0.4
S.D. 3.4 1.4 1.9 1.7 2.0 1.5 1.6
Total
Cholesterol Number 21 48 38 17 44 18 16
(Mg/100 ml) Mean 227 158 213 199 162 192 182
S.E. 18 5 7 14 6 7 10
S.D. 80 33 42 58 38 31 39

* See Table 34 d for footnote explanations.
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TABLE 34 d

ALASKA, FNUTRITION SURVEY, MARCH 1558

1
BIOCHEMICAL FINDINGS, for NATIONAL GUARD and VILLAGES, by SEX and AGE"/ GROUPS

URINARY EXCRETIONS

2 .3
National Guard Rethel Area '/ Kotzebue Ared ‘/
Bn 2 Bn L C{South), _, {Noxrth)
(South) (North) Children¥/Women2/MerY/ Children Women Men
Thiamine Rumber 308 378 78 57 50 103 63 59
Excretion ¥eddan 240 220 550 136 150 700 330 190
Mcg/gm Creatinine
<e7 3.6 2.9 T-7 22,8 16.0 1.0 T.9 1.7
27-65 3.2 5.3 7.7 2.3 1.0 3.9 3.2 13.6
Percentage 66-129 13.6 18.3 6.4 15.8 18.0 7.8 12.7 16.9
Distribution > 130 79.5 T35 78.2 k9.1 52.0 87.k T6.2 67.8
Riboflavin Number 310 380 78 60 51 104 6t 59
Excretion Medlan B0 600 1130 760 BL0 TI60 910 790
Meg/gm Creatininec ™5y 0.0 0.3 6h 3.3 3.9 0.0 1.6 1.7
27-79 0.6 2.4 0.0 0.0 0.0 0.0 0.0 L.7
Percentage 80-269 8.7 13.h4 Sel 117 7.8 10,6 9.4 11.9
Distribution > 270 90.6 83.9 88.5 85.0 88,2 8s.4 89,0 84,7
N'Methyl- Nurber 311 370 79 60 49
nicotinamide Median 13.5 10.6 16,3 13.6 12.2
Excretion
¥ <0050 0-0 0-3 0.0 0.0 000
Mg/gm Creatinin® coa1.59 0.0 3.5 0.0 0.0 0.0
Percentage 1.60-4.29 2.9 1.9 2.5 6.7 2.0
Distribution >h,30 97.1 8L,k 97.5 93.3 98.0
l/ The child group contains subjects 6-14 years of age; subjects 15 years or over in

age are included under the women and men categories; with pregnant or lactating
women excluded.

Bethel Area includes: Southern Eskimos fram Akialk, Kasigluk, Napaskiak, Newktok
and Hooper Bay.

Kotzebue Area includes: Northern Eskimos from Noatak, Point Hope and Shishmaref,
and Athabascan Indians from Huslia and Allakaket,

Children includes: Subjects 6«14 years of age.

Women includes: Females 15+ years of age.

Men includes: Males 15+ years of age.

g
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b. Hemoglobin

The mean hemoglobin values for the adult males were 13.3 grams
per 100 ml for the northern Eskimos, 13.7 grams for the southern Eskimos,
14.6 grams for Battalion 1 members from the north, and 14.3 grams per 100 ml
for Battalion 2 members from the south. These data suggest some selection
of the male groups reflected in the higher levels among the men in the
Alasks National Guard. In the adult women, the mean values were 12.L grams
per 100 ml for the northern villsges and 12.8 grams per 100 ml for the
southern villages. The women at Huslia had the lowest values, the mean
being 11.4 grams per 100 ml (Table 36a). (It should be noted that only
8 women from Huslia took part in the biochemical tests.) The children from
the northern sreas had a mean of 12,2 grams per 100 ml, while the children
from the south hed a mean of 12.6 grams per 100 ml.

c¢. Hemstocrit

The hematocrits were within the normal range for men, women and
children. Men from the northern villages had mean average values of 45.5,
the southern group 44.0, the Eskimo guardsmen from the north 47.0 and the
Eskimo guards from the south 47.1 percent. The adult women had means of
42,2 and 40.8 percent for the north and south, respectively, while the
children at these same locetions had values of 41.3 and 40.1 percent.

d. Mean Corpuscular Hemoglobin Concentration

Because the northern villages had slightly lower hemoglobin levels
and higher hematocrits than the southern villages, the mean corpuscular
hemoglobin concentrations are lower in all age groups -in the north. This
trend is not noted in the men in the National Guard, where the reverse seems
to be true.

e, Serum Ascorbic Acid

The meaen ascorbic acid value in the serum was within the "acceptable"
renge (Teble 34b), averaging above 0,40 mg per 100 ml for all the groups
except the adult males in the southern villages who averaged 0.32 mg per
100 ml. The Kasigluk group had e mean of 0.27 mg per 100 ml (Table 36b).

The highest percentage of subjects having levels of less than 0.1 mg of
vitamin C per 100 ml of serum was found in the men of the southern area
(26.3 percent). In general, the women and children of this area also had
the highest percent with low values,

f. Serum Vitamin A and Carotene

Very few of the men, women and children had mean serum vitamin A
and carotene values in the "deficient" range of less than 10 micrograms
and 20 micrograms per 100 ml respectively (Table 34b). The men and children
at Noatak and the women at Point Hope and Akiak had "low" or "marginal
values for serum carotene (Table 36b).
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g. Total Fatty Acids, Phospholipids and Cholesterol

Table 34c presents serum fat analyses for men, women and children
by area (northern and southern villages) and for the men in the National
Guard. Teble 36c further breaks down these data by village, and separates
them into two age groups, those over 15 and those less than 15 years of age.

h. Urinary Excretion of Thiamine, Riboflavin and N'-Methylnicotinamide

The thiemine excretionsfor men, women and children were practically
all in either the "acceptable” or "high" range by ICNND standards (Table 3h4d).
The median values for adult males were 190 and 140 micrograms per gram of
creatinine for the northern and southern villeges, respectively. The lowest
recorded median thiamine values were at Newktok in the south (Table 36d).

None of the riboflavin excretion data for men, women and children were
in the "low" or "deficient" range (Table 34d). The lowest median adult
values of 310 micrograms per gram of creatinine (still in the "high" range
by ICNND standards) were at Huslia in the male population (Table 36d).

The N'-methylnicotinamide values for men, women and children were in
the "high" range, above 4.3 mg per gram of creatinine, by ICNND standards.
Eskimo men in Battalion 1 had a median value of 10.6 and Battalion 2 had
a median of 13.5 mg per gram of creatinine. Due to an insufficient quantity
of N'-methylnicotinamide standard, these values were computed using a
standard curve. Later when the standard was available 202 urine samples
were repeated using the internal standard method. These values are compared
in Table 35, and average 1l.32 mg for the internal standard method and 1.27 mg
for the standard curve method. These differences were found not to be signifi-
cant (P = 0.50).

TABLE 35

ALASKA, NUTRITION SURVEY, MARCH 1958
COMPARISON OF METHODS FOR DETERMINATION OF N'-METHYLNICOTINAMIDE

N'-MN Concentration Internal Standard

(mg/100 ml urine) Standard Curve
0.1 - 0.4 kg 37
0.5 - 0.9 L7 64
1.0 - 1.4 Lo 48
1.5 - 1.9 2L 18
2,0 - 2.4 17 5
2.5 - 2.9 L 10
3.0 - 3.9 5 15
4.0 - 4.9 8 4
5.0 + 6 1
TOTAL 202 202

MEAN 1.32 1.27



TABLE 36a

ALASKA, NUTRITION SURVEY, MARCH 1958

TOTAL SERUM PROTEIN AND HEMATOLOGY BY VILLAGE, FOR MEN, WOMEN AND CHILDREN

Bethel Area Kotzebue Area

Villages Y/ T 2 3 A 5 Total 6 7 8 9 10 _Total

Number Children 14 17 14 16 26 87 17 27 23 20 26 113
of Women 16 14 11 7 17 65 18 15 19 13 11 76

Subjects Men 11 19 21 0 5 56 16 5 12 16 14 63
Total Serum Children 7.63 7.83 1.66 7.47 7.71 7.67 6.97 6.91 7.23 7.05 7.14 7.06
Protein Women 7.60 7.76 7.85 7.75 7.77 7.74 71.18 7.1 7.25 7.32 7.20 7.2l
Gm/100 ml Men 1.36  7.67 1.54 - 7.31  7.53 7,13 7.16 7,03 7.00 6.89 7.03
Hemoglobin Children 12.5 12.5 12.5 12.6 12.8 12.6 12.0 12,5 12.1 12.3 12.2 12.2
Gm/100 ml Women 12,9 12.7 12,7 13.3 12.7 12.8 12,5 12.4 12.2 12.8 1lL.4 2.4 =

Men 14.1 13.3 14.0 - 13.2 13.7 13.3 12.8 13.4 13.3 13.7 13.3 ~
Hematocrit Children 38.9 40.8 40,2 40,5 39.9 40.1 40.2 41.3 40.8 43,0 41.2 41.3
Percent Women 40,0 40.2 41.2 42.6 41,0 40.8 42,8 42,6 41.4 43,3 40.6 42.2

Men 43,0 43.6 45.2 - 42,4 44,0 46,1 44,4 44,6 45.2 46.6  45.5
Mean
Coxpuscular Children 32,4 30.9 31.1 31.2 32.2 31.6 29.9 30.1 29.8 28.7 29.5 29.6
Hemoglobin Women 32.2 31.7 30,9 31.2 31.9 31.7 29,5 29.1 29.6 29.8 28.1 29.3
Concentration Men 33.0 30.7 31.2 31.1 31.4 28.9 28,7 30.1 29.4 29.5 29.4
Percent
1/ 1Identification of villages:

1., Akiak 6, Noatak

2. Kasigluk 7. Point Hope

3. VNapaskiak 8. Shishmaref

4, Newktok 9, Allakaket

5. Hooper Bay 10, Huslia



ALASKA, NUTRITION SURVEY, MARCH 1958

TABLE 36 b

SERUM VITAMIN C, A AND CAROTENE, BY VILLAGE

1/ Bethel Area Kotzebue Area
Villages — 1 2 3 L .5 Totsl 6 1 8 9 10 Total
Number 44 49 48 30 51 222 43 40 45 45 35 208
Serum Mean .49 .27 .53 .35 .33 .39 .46 .34 .63 .40 .52 A
Vitamin C S. E. .06 .04 .04 .05 .04 .02 .03 .03 .04 .04 .03 .02
Mg/100 ml S. D. .37 .28 .27 .28 -30 .32 .2 .17 .25 24 .16 .23
<0.10 15.9 38.8 4,2 23.3 25.5 21.6 0.0 5.0 0.0 11.1 0.0 3.4
Percentage 0.10-0.19 6.8 14.3 6.2 10.0 9.8 9.5 4.7 20.0 6.7 11.1 5.7 9.6
Distribution 0. 20 0.39 18.2 2G.4 18.7 26.7 31.4 23.0 44,2 40.0 11.1 28.9 11.4 27.4
>0.40 59.1 26.5 70.3 40.0 33.3 45.9 51.2 35.0 82.2 48.9 82.9 9.6
Number 30 45 46 27 48 196 42 45 39 46 48 220
Serum Mean 40 29 28 2 32 31 24 25 7 33 29 29
Vitamin A S. E. 4 2 2 2 3 1 2 1 2 2 2 1
Mcg/100 ml S. D. 24 14 13 12 19 18 12 9 12 12 10 12 .
<10 3.3 2.2 0.0 3.7 6.2 3.1 2.4 2.2 2.6 2.2 0.0 1.8 g
Percentage 10-19 20,0 24,4 23.9 33.3 22.9 24.5 35.7 33.3 7.7 8.7 10.4 19.1
Distribution 20«49 40.0 56.7 71.7 44,4 52.1 57.1 54.8 60.0 76.9 80.4 85.4 71.8
>50 36.7 6.7 4.3 18.5 18.7 15.3 7.1 4.4 12.8 8.7 4.2 7.3
Number 31 45 46 217 48 198 44 45 41 47 48 225
Serum Mean 47 65 49 57 63 57 38 44 101 49 53 56
Carotene S. E. 4 5 4 4 4 2 2 3 5 3 2 2
Mcg/100 ml S. D. 21 34 26 27 25 28 12 21 34 23 16 31
<20 6.4 0.0 4.3 3.7 0.0 2.5 2.3 2.2 0.0 4.2 0.0 1.8
Percentage 20-39 41.9 26.1 41.3 14.8 16.7 28.3 54.5 55.6 2.4 44,7 27.1 37.3
Distribution 40-99 51.6 54.3 50.0 77.8 77.1 61.6 43.2 40.0 46.3 51.1 70.8 50.7
>100 0.0 19.6 4.3 3.7 6.2 7.6 0.0 2.2 51.2 0.0 2.1 10.2
1/ 1Identification of villages:
1. Akiak 6. Noatak
2. Kasigluk 7. Point Hope
3. Napaskiak 8. Shishmaref
4, Newktok 9. Allakaket
5. Hooper Bay 10. Huslia
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TABLE 36 ¢

ALASKA, NUTRITION SURVEY, MARCH 1938

MEAN BLOOD FAT LEVELS, BY VILLAGE AND AGE

Bethel Area

Kotzebue Area

Villages Y 1 2 3 4 5 Total 6 1 8 9 10 Total

Number of <15 7 9 6 8 20 50 9 8 9 8 18 52
Subjects 15+ yrs. 11 16 18 3 10 38 4 5 11 13 15 48
Total Fatty <15 236 223 226 211 184 208 198 243 236 260 253 240
Acids 15+ yrs. 313 265 260 234 246 268 262 258 297 276 286 281
(Mg/100 ml)
Phospholipids <15 8.9 8.6 7.9 82 7.0 7.8 7.1 8.4 9.0 9.7 8.9 8.6
(Mg/100 ml) 15+ yrs. 9.7 9.3 8.1 8.3 8.3 8.8 7.6 8.5 9.9 9.5 9.7 9.4
Total Cholesterol <15 192 158 150 163 147 158 146 144 150 200 167 162
(Mg/100 ml) 15+ yrs. 258 216 188 184 193 209 184 162 184 180 202 '187
1/ Identification of villages:

1. Akiak 6. Noatak

2. Kasigluk 7. Point Hope

3. Napaskiak 8. Shishmaref

4. Newktok 9. Allakaket

5. Hooper Bay 10. Huslia



URINARY EXCRETIONS BY VILLAGES FOR MEN, WOMEN AND

ALASKA, NUTRITION SURVEY, MARCH 1958

TABLE 36 d

CHILDREN

Bethel Area

Kotzebue Area

villages L/ 1 2 3 A S Total _ 6 7 8 9 10 Total
Number of Children 13 15 13 12 25 78 16 26 21 15 25 103
Subjects 2/ Women 17 10 10 6 14 57 18 12 16 10 7 63
Men 9 18 18 - 5 50 15 7 12 15 10 59
Thiamine Medians
Excretion Children 370 450 480 110 810 450 900 1180 1800 550 260 700
Mcg/gm Creatinine Women 150 110 100 20 500 130 400 400 150 450 160 330
Men 110 110 150 - 550 140 290 350 130 210 110 190
Riboflavin Medians e
Excretion Children 1250 730 2140 800 1380 1190 800 2020 3740 400 700 1160 °C
Mcg/gm Creatinine Women 750 680 700 900 900 750 940 1290 800 1000 450 910
Men 450 600 660 - 1500 640 1330 1500 900 500 310 780
N'-Methylnicotinamide Medians '
Excretion " Children 16.5 18.7 20.0 12.0 16.3 16.3 15.0 20.0 21.2 20.0 11.9 18.3
Mg/gm Creatinine Women 12.9 16.5 13.3 12.5 11.7 13.6 4.6 13.0 13.2 22.0 10.0 14.1
Men 12.5 9.8 12.9 - 12.5 12.2 16.3 13.3 13.3  16.2 9.0 13.6

1/ Ydentification of villages:

Akiak
Kasigluk
Napaskiak
Newktok
Hooper Bay

PN =

6. Noatak

7. Point Hope
8. Shishmaref
9. Allakaket
10. Huslia

2/ Numbers differ slightly for the different analyses. These
thiamine determinations.

are number of
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3. Discussion

Totel serum protein values in this study are slightly higher in women
than in children and men. They are higher in the Bethel area by 0.5 grams
per 100 ml, compared to the rest of the survey -- this includes comparison
with National Guardsmen from the same ares, and evidently reflects labora-
tory variations rather than a real difference. This can be accounted for
by the fact that protein was determined on plasma in the Bethel area and
on serum in the other areas. A factor of 0.3 grams percent for fibrinogen
would make these values comparable.

There is no indication of difference in total serum protein values
between the two battalions of National Guardsmen. The variation in the
National Guard data is exceptionally low (S.D. = Q.24). There is no evi-
dence of differences between the villages within each group of 5 villages
examined.

The slightly higher mean serum protein levels of the Eskimo men, women
and children that aversged between 6.9 and 7.8 grams per 100 ml are in
agreement with the work of Pett and Iupien(47) who reported values ranging
from 7.0 to 7.5 grams per 100 ml for the Eastern Canadian Eskimos. Totter
and Shukers(48) in their study found average values of 7.7 grams of protein
per 100 ml of serum. Their lowest reported value of 6.5 grams was slightly
higher than the lowest value in this study of 6.3 grams. Darby et al.(L9)
in their study on the Navajo Indian also reported values that ranged from
6.9 to 8.0 grams per 100 ml for adults. In a study on Chinese Nationalist
troops Consolazio et al. (50) found the serum protein values ranged from
7.5 to 7.7 grams per 100 ml. In the Newfoundland study(51), the proteins
averaged 6.9 grams per 100 ml, with a range of 6.2 to 8.0 grams, which was
slightly lower than the.values for the Eskimos. Recently in a study on
130 military personnel at the U.S. Army Medical Research and Nutrition
Laboratory (USAMRNL) (52), serum protein values were found to range from
6.2 to 6.7 grams per 100 ml for men between the ages of 18 and 49 years.
Less than one percent of all the Eskimo and Indian population examined had
values below 6.0 grams of protein per 100 ml of serum.

The high serum protein values found in the Alaskan Eskimos may be due
to their high protein intake, although it has not been shown in experimental
studies that a "super" level of serum protein can be achieved with high
levels of dietary protein. A more probeble explanation is that the high
level of infectious disease among these people has produced an increase of
globulin and especially gamma globulin(53). The serum proteins were not
fractionated, so that this cannot be evaluated for the present data.

A usual pattern of differences between men, women and children was
found in the hematologic studies. Average levels of hemoglobin appear
somewhat low, but there is little evidence of gross anemia. Hematocrit
levels are not remarkable, so that levels follow the mean corpuscular hemo-
globin concentration pattern of low hemoglobin values. In the National
Guard, the northern battalion (Battalion 1) had sigrificantly (P = 0.01)
higher hemoglobin levels than the southern battalion (Battalion 2), but the
difference was relatively trivial in size. The northern villages had slightly
lower hemoglobin values and higher hematocrit levels than the southern vil-
lsges, producing considersbly lower mean corpuscular hemoglcbin concentrs-
tions. This, however, 1is probably a laboratory artifact.
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Even though the hematocrit values were in the normal range for the
Eskimo, the hemoglobin values, which are indicative of mild anemis, were
considerably less than the reported values for normal healthy Americans.
These values range from 14%.8 to 17.4 grams per 100 ml for Americans as pre-
sented by Phillips et al.(55) and from 15.4 to 16.1 grams per 100 ml on
military personnel in the USAMRNL study(52). The Eskimo values are approx-
imately 1.5 grams lower than the values found by Darby et al.(49) on Navajo
Indian adults and by Consolazio et al. on Chinese Nationalist troops(50),
but were in the same range as those found in the Newfoundland study(Sl).
Low hemoglobin values in Eskimos have also been reported by Totter and
Shukers(48), Scott et al.(3) and Rodahl(54). Scott et al.(3) have shown
that the anemig is often microcytic and hypochromic; and have shown that
a great proportion of Eskimos have a moderate normochromic, normocytic
anemia, and that iron therapy did not increase the hemoglobin levels.

They concluded that iron deficiency and an unknown factor were responsible
for the anemia. Recent work by Beutler et al.(56) has shown that plasma
iron and iron-binding capacity are not reliable means of diagnosing an iron
deficiency except when the hemoglobin levels are below 9 grams per 100 ml
of serum, Beutler and co-workers feel that examination of the bone marrow
for stainable iron is the most reliable method for differentiating between
an iron deficiency and the other forms of anemia.

Approximately 26 percent of the Eskimo and India