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PART I POVERTY CAKE

A Head Start mother proudly gave me, the Head Start nutritionist in
Missoula, Montana, this recipe feor Poverty Cake to share with other
mothers, It symbolized the problems of nutrition among the Missoula

poor,

A, It tastes good; children <:f? /é;ﬂbw~€;— Z_ Clﬂd/%ia__

enjoy eating it. /w%/ da,é/ ;
B. It symbolizes sweetness and :: = é AL

love, The mother who bakes it ; Q
feels she 1s belng a good mother.

tired people. éZf? i l -ZZ ‘Eg 7,,?'; P \
D. It 1s immediately rewarding, /6L¢d7/aquzf
=2 Wm’m (27—

emotionally and physiologically.

One mother who spends 20¢ a day per / ;11L‘,ﬁ¢2u¢7‘7
person for food says this is the most :.? »/-Zf@w’ AU

satisfying food she can give her family. °3 /(t"é'[“%‘”’"’” %’U |
E. Because it 1s rewarding, the eating /ag ;t;LJL{Ljfufvvm |
e

of cake reinforces the eating of cake. - = ~C:°ﬁf=bd/
)%MJ

C. It supplies quick energy to

This most basic reinforcement promotes 7 X 1.5
the pattern of eating refined carbo- '777214‘4L_ = ﬁ£%4uéL<p,
hydrates. 4Qtaé/ /L/77 gIre —

a2 W, Il —
F. It saves money: no milk, (dried /UFZL4?41jZZL;jT71‘ _21/4¢A¢£/
i Coata

milk is cheap. but water is free). No ’EEZptAA_/
eggs, Sugar, fat and flour are cheap ,‘JZZELz/=¢—~,é¢11,444:/f4L;t>

o O PP,
sources of calories. 55’0 ’ 3 -] /Zeﬂ 4
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OBSERVED MALNUTRITION AMONG THE DISADVANTED

Poverty cake, macaroni, c;ackers and other easily prepared,
easlly eaten refined carbohydrates compete successfully with dried
beans for popularity, although dried beans are a cheap source of
protein, minerals and vitamins. Dandelion greens at no cost pro-
vide 14,000 IU of vitamin A per half cup. Liver is a good buy of
nutrients but is a waste of money if no-one eats it., Beans,
greens and liver do not give immediate satisfaction in elther
sweetness or quick energy. Nor do we hear on TV that "“Things go
better with liver."

In the three years I have worked as nutritionist for Head
Start, I have observed that many Head Start mothers did not accept
the Four Basic Food Groups or the Low Cost Food Plan developed by
the Department of Agriculture as practical standards. They could
not afford, or felt they could not afford those foods. By defini-
tion, Head Start families have less money than that needed to buy
the necessities of life. Eligibility for the program depends on
having incomes below the poverty level. Since in the cold climate
of Missoula, a warm house and warm clothes are immediately neces-
sary for survival, the money spend for food must be cut wlth re-
sultant less-than-optimum nutrition. Missoula has no commodlty
program or Food Stamp Program.

THE POSSIBILITY OF A MALNUTRITION - POVERTY CYCLE

Was this observed less-than-optimum nutrition related to the

children's performance in school? In "A Study of the Relatlonship

Between Hemoglobin Level and Mental Performance," no evidence was
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found that fall hemoglobin levels were significantly related to

fall intelligence test scores or teachers' ratings of behavior.

The evidence did suggest that changes in hemoglobin levels among
those who began with levels below 12,0 gms % were associated with
Changes 1n IQ: the correlation was .74. Hemoglobin levels did
not change differently in the groups of children who received 60
mg ferrous sulfate at school dally and those who received placebos.
There was no evidence indicating the cause of the change in hemo-
globin,

This study raised several questions: was iron in home diets
related to hemoglobin level? What, if not iron, did cause low
hemoglobin levels?

Since hemoglobin transports oxygen, some low level of hemo-
globln must have hypoxic effects. However, in hypoxla there is
first a lowering of the threshold of excitability and then a pro-
gressive failure of irritability. (1) This would make measurements
of effects difficult: averages of activity would be useless,

Gelhorn et al have suggested that hypoxia and hypoglycemia
have a simllar physiologic action on the central nervous system
and that they act synergistically in the production of convulsive
selzures, (2) Sugar and Gerard have also suggested that hypo-
glycemla acts much like hypoxlia on the function of the brain,
since it leads to interference with oxidation in that organ.

(3) Then hemoglobin levels cannot be considered without also con-
sidering nutrlients that influence blood sugar levels and oxidation.

Frontal lobe function is particularly sensitive to hypoxia,

Then any nutritional deficlency that interfered with cerebral




- oxldation would, theoretically, handicap frontal lobe function.

The syndrome of poverty i1s similar to the syndrome of frontal
lobe dysfunction (as documented in Table I.) The syndrome of
poverty includes behavior frequently described as typical of many
low income people: 1impulsive, seeks immediate gratification,
lacks goal committment, responds to immediate, tangible and con-
crete rather than the abstract, categorical and relational pro-
pertles, and lacks self-criticism, While these differences are
marginal, subtle and not unlversal among the disadvantaged, and
are deflnite 1n frontal lobe dysfunction, the similarities are of
a magnltude that demands investigation. These differences could
be caused by any malnutrition that affected cerebral metabolism.

Therefore a hypotheslis of this study i1s that the syndrome of
poverty has as one of many causes a physiological handicap caused
by malnutrition.

Poverty Cake i1s not deficlent in a single nutrient only.
Deficiencies of the poor, as of the middle class, are often mul-
tiple. To define what behavior may be expected to be influenced
by which deflciencles, the roles of various nutrients are summa-
rized. Malnutrition is assoclated with irritability and at the
same time wlth apathy and fatigue. The catecholamines, serotonin
and acetylcholine that influence emotional responses and brain
excltabllity are produced by enzymes of which specific vitamins
are a part. 1In undernutrition is a diminution of all drives
except a drive to satisfy some of the more elemental forms of
pleasure., (4)

Thus part of the poverty syndrome can be theoretically
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explained in terms of malnutrition. There may be a malnutrition-

poverty cycle:

/ Malnutrition \
04(// Fatigue
Apathy

Low income Irritability
Impulsivity
SQ\ Lack of ability to

consider several
factors simultaneously

Large families éZ/;a

Unstable famlily relationships
Poor education
Marginal employment

Not all of the disadvantaged are malnourished. Some mothers .
give their famllles excellent low cost dlets. And some children
are apparently thriving on apparently inadequate diets., Individ-
ual requirements of nutrients vary greatly. Perhaps children with
adequate diets or more effective utilization are better able to
get out of the poverty cycle,

The disadvanted are of course handicapped by more than mal-
nutrition., They are handicapped by the degradation of poverty,
the hopelessness, alienation, poor education and inadequate housing.
Adequate nutrition does not eliminate these,.

However, with adequate nutrition, one can cope better with
the stresses., Just as ilnadequate nutrition does not cause infec-
tion, but enables the body to fight infection, so the levels of

nutrition commonly found in the United States may not directly

cause poverty. Less than adequate nutrition handicaps the ability




of the poor to cope with environmental problems. Gomez Mont
describes adulthood undernutrition: "Adaptation to decreased food
intake is so great that people are able to carry on during this
period and even to do heavy physical work when dailly obligations
force them to do so, If there is no need for physical exertion,
they will do as little as possible....The undernourished family
can survive under these conditions for long periods of time,
'masking a very unstable equilibrium ready to break in the presence
of any stress." (&)

For example, an irritable child with lack of abllity to keep
his attention directed toward a goal, lack of abllity to consider
several factors simultaneously and without ability to delay re-
sponse would react to a punishing teacher by dropping out of
school., A less impulsive child who was able to correlate more
information might stay in school and avoid behavior that precipi-
tated the punishment. In either case the punishing teacher, and
the poor education are handicaps, stresses that the well-nourished
child can handle better than the poorly nourished child.

The parable of the straw that broke the camel's back is
il1lustrative., With poor nutrition the camel has a weak back.
The environment of the disadvantaged piles on straws of stress,
With the combination of weak back and one too many straws, the '
camel collapses. The weak back is not disabling without a heavy
load; the heavy load is not disabling wilth a strong back. Our
task must be to strengthen the disadvantaged as well as to reduce
their burdens,

Part II presents the Malnutrition-Poverty Cycle and the




rationale behind 1it.
DOES NUTBITION INFLUENCE BEHAVIOR?

Does this cycle really exist; if so, to what extent? To
establish that the behavior of the disadvantaged has a physiological
handicap that is caused by (among other things) malnutrition, it
1s necessary to establish thaﬁ:

A. Malnutrition affects intellectual function

B. Malnutrition exists among the dlsadvantaged

C. This level of malnutrition is actually related to some

function or behavior,

Therefore a survey of home diets was made, Hemoglobin levels
were determined, ‘feachers rated behavior. WPPSI and Lorge Thorndike
Intelligence Tests were given, Heights and weights were recorded.

The effects of malnutrition cannot be isolated from the
effects of the rest of the environment. Therefore soclio-economic
data were collected and attendance at school recorded., It was

- intended to look for relationships among these varlables. The
problem was complex, However, this data provides a description of
& poverty among Head Start famllies in Missoula. It also provides

insights about types of malnutrition and the behavior that may be

assocliated with them, These are discussed in Part II1I,.

ERIC
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PART 11

A MODEL FOR THE CYCLE OF MALNUTRITION AND POVERTY

In the education and sociological literature about the
disadvantaged, a syndrome of poverty 1ls usually explained in terms
of the attitudes of the subculture and of the social envlironment.

For instance Deutsch (5) wrote:

"Phere is much emphasis [on cognitive effects] at the present
time...The current emphasis comes from the observation of the types
of cognitive deficits that the disadvantaged child shows at the
time of school entrance. Both these observations and the research
showing that absence of early stimulation 1is extremely detrimental
to the development of function have led to interest on the part of
researchers in identifying the aspects of the disadvantaged environ-
ment that contribute to particular deficits in cognitive function-
ing and in skills basic to school success. The research on the
effects of the absence of stimulation includes, for example, experi-
ments in sensory isolation, and in early visual stimulation, "

Young (6) writes about the attitudes of the subculture:

"Wwhen the children of poverty reach the classroom of the
public school, they bring with them not only limitations of know-
iedge and experience, but, more fundamental, attitudes toward
iearning, and conceptions of the dominant group that are serious
obstacles to achievement... Disorganized families lack the compass
of purpose, of a clear gcai. Thelir horizon tends to be not next
year or even next month, but tocday's sunset. Without the orienta-
tion of purpose, planning becomes largely irrelevant, If there 1is
no image projected on the screen of the future, there is nothing to
plan for, Without planning there 1is much less incentive for posi-
tive action and consequently less resistance to the actions of
impulse -- those actions that translate the emotion of the moment
into behavior that at best dissipates energy to little purpose,
and at worst is destructive both to the actor and to hls immediate
surroundings. As a way of life it has within 1tself disintegra-
ting tendencies,

Along with its proneness to impulsivity, lack of purpose
promotes passivity. This may seem a paradox, but the two quali-
ties are in fact complementary. Without consistent direction and
planning, problems, whatever they may be, are allowed to develop
into overwhelming proportions and are felt by the individual as
calamities that happen to him, He has no control over them and
except for impulsive and largely ineffective attempts to escape
their impact, he sees little recourse but to let them roll over

him, "
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% Impulsivity, passivity, defects in cognition, and lack of purpose

é and planning are described as the result of poverty and the poverty
] subculture., The model here presented integrates these factors as
part of a cycle., Impulsivity, passivity, etc. are considered as a
vartial cause of poverty as well as belng one resuit. Physiologlcal

handicaps in mental function do cause similar symptoms of impulsiv-

e T T T AT RN TR e e B

ity, apathy, fatigue and irritability. The physiological handicaps
may result from chronic or severe untreated illness or inadequate
prenatal and natal care. The physiclogical handicaps considered in
: this section are nutritional in origin,

The poverty syndrome is similar to behavior at high altitudes

where higher brain functicns are handicapped. It is similar to the

behavior in frontal lobe dysfunction. Similar symptoms can be,

and have been, precipitated by nutritional deficiencies, and
corrected with adequate diets, These similarities are presented

in Table 1I.

. Sources for Table I
?- Characteristics of the disadvantaged quoted from:
t Milly Cowles, Perspectives in the Education of Disadvantaged
; Children, New York: Worid Pubiishing Co. 1967
2 Staten W, Webster, The Disadvantaged Learner, San Francisco:
| Chandler Publishing Co., 19¢6
TLester D. Crow, Murray, Walter and Smythe, High, Educating the
Disadvantaged Child. New York: McKay Co. 1966
Elizabeth Herzog, About the Pocr. Washington: Children's
Bureau, U.S., Government Printing Office, 1967
Characteristics of Frontal Lobe dysfunction:
Arthur C. Guyton, M.,D, Medical Physiology. Philadelphias
¥, B. Saunders Co, 1961
Characteristics of Hypoxia:
Edward J. Van Liere and Clifford Stickney, Hypoxia. Chicago:
University Chicago Press 1963
Philip Bard, Medical Physioclogy. St., Louis: C, V., Mosby
Co, 1961
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RELATIONSHIP BETWEEN HYPOHEMOGLOBINEMIC HYPOXIA AND HIGH ALTITUDE
HYPOXIA

The effects of hypoxia due to lowered hemoglobin levels on
cortical function are similar to effects of hypoxia due to high
altitudes. Regardiess of the dynamics of its development, or even
the tissue affected, it is probable that the mechanism of the dis-
ruptive actions of anoxia is the same in all forms not involving

poisoning of tissue enzymes, (7).

| Pertinent studies are cited in the Handbook of Physiology (8):
s | Reduction in cerebral oxygen consumption has been reported 1n
o various chronic anemias and in pernicious anemia...Successful

é treatment of the pernicious anemia only partially restored the
normal metabolic rate, evidence either of an irreversible effect

of a prolonged oxygen deficiency in the brain or of some other
intracellular effect of the disease quite independent of the anemla.
Changes in mental function closely paralleled the changes in cerebral
oxygen consumption, It must be pointed out, however, that the re-

g duction in cerebral oxygen consumption observed in the anemias may

; be the result of a methodological error in the application of the

; nitrous oxide technique. ‘

In malnutrition, the cardiac output does not compensate for
anemia: Bradycardia is one of the more constant findings in -
severe malnutrition and was notable in studies in Europe during
. and after the two World Wars. In the Minnesota experiment, the

cardiac output for the 32 men was reduced to 55% of the control
value at the end of semistarvation. (9). At this time their
average hemoglobin levels were 11.7 + .8 gm, These levels are
similar to those of the low hemoglobin group of the Missoula'Head
Start children.
According to Bard (10) when generalized anoxia occurs, the
g& order in which the different components of the central nervous

system fail follows roughly the same order of "descending depression"

©
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seen with increasing doses of a narcotic drug. Those parts with
the highest metabolism are first affected.

Van Liere and Stickney in a survey of the literature on
hypoxia (11) report:

A person exposed to lcw-oxygen tension often passes through
an initial stage of euphoria, accompanied by a feeling of self-
satisfaction and a sense of power., The oxygen want stimulates the
central nervous system so that the subject may become hilarious
and sing or shout, and manifest other emotional disturbances.

After a certaln length of time this initial stimulation is
followed by depression; emotional outbursts of a different nature
appear; and the personality frequently changes for the worse,
Hilarity gives way Yo moroseness and quarrelsomeness, and the
person may become pugnacious or dangerously violent.

Hypoxia quickly affects the higher centers, causing a b.unting
of the finer sensibllities and a loss of Judgement and of self-
criticism. The subject feels, however, that his mind is not only
quite clear but unusually keen. He developes a fixity of purpose
and continues to do what he was doing when hypoxia first began to
affect him, in spite of the fact that it may lead to disaster.

This fixity of purpose is highly dangerous, especially when such
an individual 1s responsible for the lives of others, such as is
true of an airplane pilot,

Individuals who suffer from oxygen want and who manifest a
fixity of purpcse often make no effort to remove themselves from a
zone of danger.

FRONTAL LOBE SENSITITIVITY TO HYPOXIA

Morrison (12) made comprehensive histologic observations on
25 dogs and 10 monkeys which had been subjected to various degrees
of hypoxla, BRepeated exposures of mocderate hypoxia (12-13 volumes
of oxygen in the bloocd) showed that the first histologic changes
occured in the cell bodies of the cortical gray matter. During
severe hypoxla, the frontal lobe was most often, and the temporal
lobe least often, involved.

In cats no neuronal damage occurred after ischaemia lasting

less than three minutes, but when the ischaemic period was extended
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to 3 1/2 minutes then neurones in frontal and occipital cortex were

destroyed. Successively longer periods of ischaemia first killed
the remainder of the cortical neurones, and then those of the basal
ganglia, while the medullary neurones were most resistant (13).

One of the diagnostic pathological features of snoxic brain injury
is that certain groups of neurones appear to be especlally suscep-
tible and are selectively destroyed by oxygen deprivation. These
include the nerve cells of the hippocampus, layers II and III of
the cerebral cortex, and the basal ganglia, (14)

The duration of hypoxia is a factor in its effect., Twenty
percent carboxyhemoglobin represented an anoxia too mild to elicit
any acute symptoms in dogs., After about three months of daily
exposure to maintain 20% carboxyhemoglobin, dogs showed signs of
degenerative changes in the cortex and basal ganglla of the brain,
which was confirmed by postmortem examination, There were lesions
similar to those produced by very actue anoxia . (15)

e ———— R R ——D N S I ————— S ————— SR T ———

ALTERED BEHAVIOR
Those changes in cerebral function due to high altitude hypoxia
are similar todescriptions of impaired frontal lobe function and to
descriptions of malnutrition syndrome and of low income sub-cultures.
Guyton (16) describes the function of the frontal lobes:

One of the outstanding characteristics of a person whec has
lost his frontal lobes is the ease with which he can be distracted
from a sequence of thoughts., Likewise, the abllity of lower animals
whose frontal lobes have been removed to concentrate on psycho-
logical tests is almost completely lost. The human being without
frontal lobes is still capable of performing many intellectual
tasks, such as answering short questions, performing simple
arithmetic computations, and so forth, thus illustrating that the
basic intellectual activities of the cerebral cortex are still
intact without the frontal lobes, Yet, if concerted sequences of
cerebral functions are required of the person, he becomes completely
disorganized. Therefore, the frontal lobes seem to be important in
keepling the mental functions directed toward goals, Here again,
though, this may not be a specific function of the frontal lobes,
but it may be simply that this extra mass of cortex supplements
the remainder of the cortex to a sufficient extent that
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distractibility will not result.

Another function that has been ascribed to the frontal 1lobes
by psychologists is that called elaboration of thought. This

- means simply an increase in depth and abstractness of the differ-

ent thoughts. It can be shown by psychological tests that lower
animals presented with successive bits of sensory information
will forget these bits, however important they may be, within a
second or more if the prefrontal lobes are removed, Yet, if the
prefrontal lobes are intact, many successive bits of information

can be remembered for many seconds, Therefore there i1s much reason

to believe that the prefrontal lobes are especlally capable of
storing many bits of information for temporary periods of time
and then correlating these into thoughts of a very hlgh order.
This ability to hold and correlate many types of information
simultaneously in the frontal lobes could well explain the many
functions of the brain that we associate with the prefrontal
lobes, such as the abilities (1) to plan for the future. (2) to
delay action in response to incoming sensory signals so that the

sensory information can be weighed until the best course of response

is decided, (3) to consider the consequences of motor actions
even before these are performed, (4) to solve complicated mathe-
matical, legal or philosophical problems, (5) to correlate all
avenues of information in diagnosing rare diseases, and (6) to
control one's activities in accord with moral laws,

The person without prefrontal lobes ordinarily acts preclipl-
tously in response to incoming sensory impulses, such as striking
an adversary too large to be beaten instead of running away.
Also, he is likely to lose manv or most nf his morals;j he has no
embarrassment in relation tohis excretory, sexual and soclal

activities; and he is prone to quickly changing moods of sweetness,

hate, joy, sadness, exhileration, and rage, In short, he 1is a

highly distractible person with lack of ability to pursue long and

complicated thoughts,
HYPOXIA-CAUSED STIMULATION

It was shown by Thorner and Brink that if the human ulnar
nerve is deprived of its circulation for thirty minutes, there 1s
first a lowering of the threshold of excitability and then a pro-
gressive failure of irritability. (17)

Gerard reported on the response of the nerve flber to oxygen
lack, He found that in the course of asphyxia, action potentlials
first rise and then fall to zero., (18)

Lehmann, working with excised nerves of the cat under controlled

bl L,
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conditions of hydrogen ion concentration, found that when they
were immersed in pure nitrogen, a typical sequence of irritabillty
occurred. There was a lowering of the threshold of excitability

first, followed by a progressive faillure of irritablility of the

rierve fiber. The after-potentials disappeared before the spike (19).

Armstrong and Heim subjected rabbits for four hours dally to
simulated altitude of 18,000 feet. They first noted hypertrophy of
the whole adrenal gland and later observed degenerative changes
in the cortex. Armstrong suggested the possibility that the
fatigue seen in altitude sickness might be related to adrenal
insufficiency or exhaustion. (20)

Bagby (21) reports that hypoxia increased the subject's
distractibility, so that a marked reduction developed in the
ability to simultaneously carry on a number of discrete tasks.

When the hypoxia became severe, the subject was unable to concen-
trate on any task in a normal manner,

Disruptions in cerebral metabolism could be related to hyper-
activity, impulsivity, distractibility, impulsivity, and ablllty
to respond to abstract, categorical and relational properties.
BEHAVIOR CHANGES IN MALNUTRITION

The science of nutrition is in the paradoxical state of
having demonstrated that deficiencies of specific nutrients cause
drastic changes in physiological function and in behavior, but of
having only meager evidence that behavior of groups of people has
been influenced by malnutrition. Individuals testify that they
function better when anemia is treated. Psychotic pellagrins have
been treated with nutrients and released from institutions. Yet -
there are few objective, standardized studles of the relationship

between nutrition and behavior or intellectual function of groups.
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There is a great range in sensitivity of various enzymes to
deficiencies, and in differences in the effect of deficlency in
various tissues. (22). Individual varlations in experlmental
animals and in man are clearly attested as involving five-fold
differences in requirements and in 1lsolated cases the differences

may be forty-fold. (23). Thus while many metabolic functlons of

many nutrients are known, the assumption cannot be made that a
specific deficiency will result in specific handlcaps for any one

individual. Also, the standards based on average requirements can

not be applied with certainty to any individual., Some people on
adequate diets feel better when supplements are added.

This individual variation in requirements may partilally ex-
plain why some people can break out of the cycle of poverty while

others from the same environment remain trapped.

To demonstrate the effect of a borderline deficlilency, one

s aas

would need to measure the diet, the person's individual require-
ments, the environmental stress and changes with changes in dlet
as well as a measure of his abllity and behavlor,

Stoch and Smyth (24) have followed semi-longlitudinally two
groups, each of 21 Negro children. The essentlal difference be-
tween the two groups was in their states of nutrition, as judged
by anthropometric measurements....The results showed that at all
ages, concurrently with lower values for height, welght and head
circumference, the mean intelligence of the under-nourished group
was 22.62 points below the mean of the better-nourished group.

In six different communities in Mexlico and Guatemala, high
correlations between deficits in height and weilght and motor
adaptive developmental scores were found. No assoclatlon of
statistical significance could be demonstrated between mental
scores and cash income, crop income, parental educatlion, parental

'] hygiene or type of housing (25).

Kugelmass, Poull and Samuel (26) studied the effects of
- nutritional improvement on mental performance in normal and retarded
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children. A total of 182 cases of 2 - 9 years of age were lncluded.
Among these, 50 children were classified as "normal malnourished."
and 50 more were "normal well nourished®™, Each group was matched
for chronological age, I.Q., and interval between Kuhlman-Blnet

or Stanford Binet tests. After a period of observation, varlable
between one and three and a half years, the IQ's of the malnourlshed
group showed an average increase of +18 points in contrast of -0.9
change for the well-nourished group."

Poull (27) reported an average rise of 10 points 1in IQ for a
group of children who were definitely malnourished at the time of
the first test, and well nourished at the time of the final test,
in contrast to the average zero change in a group who were well
nourished through the period under consideration.

Kubala and Katz (28) grouped students (kindergarten through
college level) according to ascorbic acid levels. The group with
optimum ascorbic acid levels had in the beglnning higher IQ levels
which did not change upon supplementation wlth orange Jjulce. The
group with less-than-optimum ascorblc acid levels increased 3.54
points IQ upon supplementation with orange Jjulce.

PROTEIN

Proteins function in all 'activities of living organlisms,
Enzymes, or essential parts of enzymes, are made of protein, A
number of hormones are protein. Amino acids are the bullding
blocks of tissue,

Most of the vegetable or graln proteins are low in some

T

essentlials such as lysine, tryptophan, threonine or methlonine
and therefore would not promote growth satisfactorily when fed by
themselves, If a glven protein or amino acid mixture does not

prcmote optimal growth because it contalns only half the neces-

sary amount of some essential amino acid, doubling the quantity of
protein consumed will not promote optimum growth., An eXxcess of
certain amino aclds not only decreases growth but also produces
metabolic disturbances. The sequence and position of the individ-
ual amino acid within the animal protein molecule may be more

- favorable., It is good practice, if possible, that at least a
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fractlion, perhaps one-fourth to one-half, of the daily protein
intake be in the form of animal proteins. (29)

The brain does not show any appreciable uptake of protein.
The liver and kldneys are most active in removal of proteln,
while skeletal tissue is less efficient. If enough non-protein
calories are provided, the amino acids are used for specific
purposes, e.g., the synthesls of oxytocin, enzymes, glutathione
or carnosine. The amino aclids may also be dlrectly transformed
into other physiologically important compounds such as epinephrine,
creatine, taurine and many others. (30)

The tissue proteins are not rigid structures but there 1is a
steady give and take between tlssue protelns and dietary amino
aclids. For optimum protein synthesls all constituent amino acids
must be present simultaneously and in adequate quantities; the
rest of the amino acids which have not been used for protein
synthesis are lrreverslbly metabolized., Excess amino aclds can
neilther be stored in the body nor used for formation of partlal
building stones. Any delay in supplementation of the missing:
amino acids decreases utilization so that, when 4 to 6 hours
intervene between feeding the incomplete mixture and the missing
amino acids, there is detectable interference with protein
synthesis. (31)

The first step in the regular pathway of amino acld catabo-
1ism is deamination. In this process the basic amino group is
split off and thus the amphoterlc monoamino aclds are transformed

into aketo acids. Deamination is an oxidatlive process and the

elimination of two -NHZ- groups requires the uptake of 1 mole of

ca b
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oxygen. The deamination is accomplished by amino acid oxidases
@ which require as coenzyme the presence of flavo-protelns (of which

the coenzyme contains riboflavin). The liver is important 1n

deamination. (32)

An alternate pathway of amino acid catabolism is decarboxyla-
tion whereby the pharmacologically inert amino aclds are trans-
formed into for the most part highly active amines, Decarboxyla-
¢ tion itself involves splitting off CO2 and the enzymes which

perform this reaction seem to be hlghly specific for each amino
acid. With the exception of histidine decarboxylase all others
require the participation of pyridoxalphosphate as co-enzyme.
The kidneys and the liver seem to be responsible for the forma-
tion of amines such as tryptamine from tryptophan, of tyramine
from tyrosine, and possibly also of histamine from histidine.
The presence of large quantities of glutamic acid decarboxylase
was discovered in the brain. (33)

‘ Hydroxy-tryptophan is decarboxylated to form hydroxytrypta-
mine (serotonin). Nor-adrenalin seems to be a decarboxylatlon
product of dihydroxy-phenylalanine.

Upon decarboxylation or deamination these compounds lose
their character as amino acids. The further metabolic fate of
most of the derived compounds 1s closely linked to that of fats
and carbohydrates.

The lodination of tyrosine to monolodo- and diiodo-tyrosine,
and theilr condensation by the thyroid cells to thyroxine and
triiodo-thyronine, 1s currently the subject of numerous investigé-

. tions. Thyroxine influences the metabolic activities of essentlally
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all the cells of the body. It excites the mental processes; 1n
hypothyroidism, mentation is slow,(34)

VITAMIN A

Deficliencies of vitamin A occur when few green or yellow
vegetables and no liver are included in the dlet. The USDA (35)
reports in the 1965 survey that 36 per cent of families with in-
come levels under $3000 had diets below the recommended allowances
in vitamin A,

Deficiency of vitamin A in growing animals leads to degenera-
tion of cells and fibers in the central nervous system, especlally
in the cord and medulla. The changes are sufficiently clear and
regular to be employed as a biological assay for vitamin A, (36)

Numerous studies have indicated a relatlonshlp between vitamin
A and the endocrine system. Recently evidence has been presented
that a deficiency of vitamin A interferes with production of corti-
cal steroids. Adrenals of vitamin A deficient rats had marked
decreased ability to produce these steroids but this could be
raised almost to normal by injection of the vitamin (37). Adrena-
lectomized animals develop hypoglycemia readily on fasting, and
are hypersensitive to injected insulin. Corticosteroids enhance
gluconeogenesis, Animals deprived of thelr adrénal glands are
particularly sensitive to any kind of stress (38). Corticosteroids
especlally affect the electrolytes of the extracellular fluids., (39)

Dietary vitamin A has considerable 1lnfluence upon the rate of
thyroxin secretion. Administration of thyroid 1is assoclated with
jncreased oxygen consumption. The thyrold hormone also influences

glycogen synthesis (40). When the amount of thyrold is depressed,
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absorption of food‘stuffs across intestinal mucosa is interfered
with. Conversion of carotene to vitamin A i1s depressed. Hypo-
glycemia is quité g common finding. (41). In hypothyroidism,
mentation is slow (42).

One would expect to find then among people who eat few green
and yellow vegetables and 1little liver, poor response to stress,
and decreased physical and mental exertion., Low blood sugar
(which increases hypoxic reactions) causes tiredness which can be
relieved by eating sugar or crackers, which precipltates more
hypoglycemia, The optimum diet would be foods (particularly
protein foods) that maintain a steadier blood sugar level and
foods that restore deficient nutrients. Eating sugar 1s reln-
forcing for tired people with low blood sugar, and thls may be
part of the reason large quantities of refined carbohydrates are
eaten., This leads to further deficlencles, more fatigue, less
adequate absorption and utilization of vitamin A, and the cycle
descends.

THIAMIN

The richest sources of thiamin are pork, liver, yeast, whole
cereals and fresh green vegetables, The poorer sources are rice
and non-enriched processed cereals, In Missoula some bakers
enrich white bread, others did not, None of the bakers enriched
special breads or buns. All flour sold in retall stores was
enriched., Therefore some families received adequate amounts of
thiamine in enriched bread, others may not,.

According to the USDA 1965 food survey (43) 8 percent of the

diets did not provide recommended allowances of thiamine. (In
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their calculations, 44 percent of the graln products were enriched).
The allowances were defermined for an average amount of carbo-
hydrates. Those eating more carbohydrates would require more
thiamin,

A neurasthenic syndrome developed in 4-5 days on less than
150 pug thiamin daily, in some weeks on a diet giving 450 ug. The
symptoms of deficiency include lassitude, irritablility and anorexia.
The BMR is lowered 14 to 33 percent. There is an intolerance to
cold. In Wernicke's syndrome there is ophthalmoplegia and peri-
pheral neuropathy, ataxla, clouding consciousness, and high blood
pyruvate, Irreversible lesions may occur in cerebral structures,
In thiamin deficiency there are failure of memory of recent events,
disorientation in time and place, personality changes and lowered
performance in memory and dexterity tests, (44)

Anorexia is protective, for forced feeding leads to further
development of polyneuritis, Bed rest and fasting are ameliorative
in early stages of thiamine deficigncy. This is consistent with
the theoretical observations that thiamine 1s necessary for the
utilization of carbohydrates, that exercise causes a demand for
carbohydrate turnover, and that fat metabolism does ﬁot require
thiamin (45).

The requirement of thiamine increases with lncrease in dietary
CHO. This reflects the major point of metabolic utilizatlon of
thiamine as thiamine pyrophosphate in CHO metabolism; and the
considerable dependence of the brain on a specifically CHO metabo-
lism is likely to be a factor which makes symptoms in the CNS so

prominent in the deficiency., (46)
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The brain compared with other organs of the animal body 1s
moderately rich in thiamine. (47) The level of thiamine deriva-
tives in a given part of the brain, normally varying cnly moderately,
falls markedly in severe thlamine deficlency (48)., The fall in
cerebral thiamine appears to correspond to the time when signs of
disturbance in the nervous system begin. (49)

The lowered cerebral thismine pyrophosphate of deficlent
animals is associated with major disturbances in cerebral metabo-
1lism, The first of these to be clearly demonstrated was an accumu-=
1ation of lactic acid in thilamine deficient plgeons, shown to be
due to failure to oxidize lactate; for the respiration of separated
cerebral tissues of deficient animals, provided in vitro with
lactic acid as substrate, was lower than normal, Oxidation of
lactate proceeds through pyruvate, and this substance also accumu-

lated in vivo and when added in vitro was oxidized at an abnormally

slow rate. As oxidation of pyruvate is the main source of energy
for cerebral activities, fallure of cerebral function in the
deficient animals is understandable. (50)

Several other metabolic sequelae of thilamine deficliency can
be attributed to its role in pyruvate oxidation, Thus during in
vitro metabolism of cerebral tissues from deficient animals, the
formation of acetate, citrate and a ketogluterate is decreased,
This and other defects were made good by thlamine pyrophosphate.
Acetylocoenzyme A, which 1s the precursor of each of these sub-
stances and also of actylcholine, 1s an immedliate product of the
thiamine-catalyzed pyruvate oxidation, This makes understandable

the depression in acetylcholine synthesis observed in extracts
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from the brain of thiamine-deficlient rats, a depression made good
by added acetylcoenzyme A, (51)

Other cerebral processes involving thiamine phyrophosphate
also concern a ketoacids or diketones. About half the cerebral
thiamin is brought into play in pyruvate oxidation. As it 1s
involved also in other metabolic processes 1n the brain, there 1s
clearly little 1f any excess of thiamine and disturbances of
function with moderate depletion is understandable. (52)

The many metabollic and other disturbances of thiamine de-
ficiency make it understandable that hormonal changes should also
occur, either through the endocrine organs reacting to these dis-
turbances or becoming themselves deficient in thiamine. Both the
Talets of Langerhans and the adrenal medulla hypertrophy in
beri-beri; hyperglycemia and reduced glucose tolerance have been
found. Combined observation of changes in blood lactate, pyruvate
and glucose may glve an early indication of mlld thiamin deficliency
and has been applied to mentally disturbed subjects.

The widespread metabolic changes of the deficiency also make
it possible that cerebral functioning is disturbed in part in-
directly, for example by high blood pyruvate or methylglyoxal or
by changed hormone levels, (53)

One would expect then to find among people who ate small
amounts of pork, liver and fresh green vegetables, and large
amounts of non-enriched reflned carbohydrates (which increase the
thiamine requirement) a tendency to sit in front of the TV and not
be concerned about getting supper: They feel better with less
activity and less eating. Thils leads to meals that involve no
preparation: crackers, cookies, pop and candy. Wilth intellectual
function handicapped by inability to metabolize carbohydrates and
by deficiencies 1in acetylcholine, it would be difficult to under-
stand that eating liver and pork 1s related to behavior. The

splral continues downward.




25

RIBOFLAVIN

It is not difficult to have a riboflavin-deficlent diet 1f
dailry foods and other animal protein sources are omitted. However,
according to the USDA 1965 survey (54) only 6 percent of diets
were below the recommended allowances,

Mammalian tissues have been shown to have a number of
different flavoproteln systems each containing a speclfic proteiln
(apoenzymes) and a riboflavin-contalning prosthetlc group (co-enzyme),
These enzymes are important components of the oxldatlive systems 1n
living cells, and it is axliomatlic that cellular growth can not
evolve in the absence of riboflavin (55).

Neural tissues are not the most sensitive to lack of ribo-

flavins., Changes are commonly first seen in the skin, mouth and
eyes but there occurs in man and experimental animals in ribo-
flavin deficlency a lowered physlical actlivity and appetite which
may be followed by sudden collapse and coma, Dogs deflcient to
varying degrees were found lacking in specific tests of perform-
ance; the deficiencies led ultimately to demyellnation especizlly
in peripheral nerves and in the posterlor columns of the spinal
cord. (56)
NIACIN

The best sources of niacin are liver, lean meat, poultry,
yeast, fish, peanuts and beef heart. Flour is enriched with
niacin to bring it up to the level of whole wheat, but whole wheat
1s not the best source of niacin, The USDA food survey did not
include estimates of nilacin. 60 mg of tryptophan can be converted

to form 1 mg of niacin., Thus niacin must be reported in terms of
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equivalents, both niacin and tryptophan, A diet of 60 gms of mixed
protein would provide 10 mg niacin-equivalents, Pyrldoxine, func-
tioning as a coenzyme, is necessary for the conversion of trypto-
phane to niacin, (57)

Niacin functions in metabolism chlefly as a component of two
coenzymes, coenzyme I (cozymase or diphosphopyridine nucleotlde,
DPN) and coenzyme II (triphosphopyridine nucleotide, TPN). DPN
and TPN serve as parts of the intracellular respiratory mechanlsm
of all cells. They assist in the stepwise transfer of hydrogen
from a product of glycolyslis to flavin mononucleotide whlch in
turn with the help of specific enzymes transfers thls hydrogen to
the cytochromes which in turn transfer the hydrogen to oxygen to
form water. (58)

Pellagra has remained an appreclable cause of secondary
illness among patlents in mental hospitals and in senlle condi-
tions. Probably contributing to this are the faulty feeding
habits found among such patients and also the greater dlfficulty
of recognizing in them the mental changes which are prominent
among the signs of pellagra, Instances are reported of subjects
with mental symptoms akin to those of pellagra often responding
to nicotinic acid though an apparently normal diet is being con-
sumed. Abnormality in tryptophan metabolism has been demonstrated
in several such people. (59)

Signs of disturbed cerebral functlion are among the earliest
symptoms of pellagra or of nicotinamide deficlency induced experi-
mentally. The symptoms include depression, sometimes with morbid
fears, dizziness and insomia, weakness, lassltude, anorexla and
indigestion, irritability and emotional instabllity. More severe
or prolonged deficiency brings with the apprehenslon hallucina-
tions, disorientation or delirium, At several stages and 1n many
subjects nicotinic acid deficlency has proved difficult to differ-
entiate from other psychoses, and indeed nicotinic acld can be
regarded as a therapeutic agent for a disease which 1n 1lts initial
stages 1s often largely a mental dlisorder.

If the disturbances described are not terminated by making
avallable nicotinic acid or a surrogate, permanent structural
changes take place in the brain, (60)

A diet low in meat and high in non-enriched carbohydrates
could be deficient in niacin.

VITAMIN C ASCORBIC ACID

The only significant dietary sources of ascorbic acld are

fruits, especially citrus fruits, vegetables and liver, Meats,
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cereals and dairy products contain such small amounts that they
are of little importance as antiscorbutic foods.,

Ascorbic acid may be involved in an important hydrogen trans-
fer system and may regulate oxidatlion-reduction potentials wlthin
the cells. Ascorbic acid is important in the oxidation of 1-
tyrosine and phenylalsnine by preventing substrate lnhlbltlon of
the enzyme para-hydroxphenyl pyruvic acid oxidase. In the ab-
sence of this vitamin, para-hydroxy phenylpyruvic acld and para-
hydroxy phenyllactic acid are excreted in the urine. These are
the products of the incomplete oxidation of the phenolic amino
acids., It 1s essential for the protection of folic acld reductase
which converts folic acid to dolinic acid, and it may play a part
in the release of free folic acid from the folic acid conjugates
found in food. It is involved in hydroxylation reactions such as
the conversion of proline to hydroxyproline, and tryptophane to
5-hydroxy tryptophane,

The specific chemical effects of ascorbic acid 1n cellular
metabolism are not yet clearly defined though its general effect
i1s that of a water-soluble antioxidant.

The pathologlc effects of ascorbic acid deficlency are most
apparent in structures of mesenchymal origin: newly formed fibrous
tissue, teeth, growlng bones and blood vessels,

The pigmentation of the scorbutic patient mlght be due to a

defect in dihydroxyphenylalanine (dopa) metabollism and the occasional

instance of megaloblastic anemia found in the scorbutic subject
probably is due to an abnormelity in the conversion of folic acld

to folinic acid since ascorbic acid protects follc acld reductase.
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Mazur has shown that ascorbic acid and adenosine triphosphate (ATP)
are important for the reduction and release of iron., (61)

PYRIDOXINE (VITAMIN Bé)

Pyridoxine 1s widely avallable in natural foods, and a defici-
ency 1s not to be expected among people eating naturel diets. How-
ever, milling of wheat may reduce this vitamin by 80 - 90%, and
cooking frozen vegetables may reduce the content by 25%4. (62)

A dlet low in meat and high in refined carbohydrates may be de-
ficlent.

Mangay Chung prepared a week's "poor diet™, and analyzed it

for pyridoxine. The average pyridoxine supplied by the poor diet

was 1 mg dally, the lowest amount was 0.7 mg. (63) The recom-
mended allowance for By will fall between 1.5 and 2 mg a day (64).

The Mangay Chung diet provided four servings of fruits and vege-

tables a day, and. for the whole week, 4 servings of oats, 3 of
dried beans, two eggs, 3 servings of meat, 6 of milk, and sweets
were limited to sugar six times (on oats, in iced tea and lemonade)
and two servings of Jelly a week. (Quantities were not listed.)
Cornbread was served 9 times., Corn grits have amounts of pyridoxine
cfimilar to the lower range of whole wheat., Few Head Start diets
provide that much vegetables, oats and legumes.

It is possible that a famlly eating large amounts of refined
carbohydrates and small amounts of meat could have a diet deficient
in pyridoxine.

In addition to reports of pyridoxine deficiencies in infants
on synthetic diets, McIlwain (65) and Vilter (66) cite 14 reports

of groups in whom symptoms were successfully treated with pyridoxine.
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Hanson (67) reports that of 56 children with epilepsy given 160-200

mg pyridoxine dally, 5 cases showed significant clinical improvement.

Convulsions occur when an infant has an unusually hlgh pyridoxine

requlirement.

Pyridoxal phosphate functions biochemically as a coenzyme for
transaminase, codecarboxylase, deaminase, desulfurase and many
other enzyme systems, Transamination is probably mediated through
the inter-conversion of pyridoxal phosphate and pyridoxamine
phosphate, The co-enzyme is necessary for the conversion of
tryptophan to the pyridine coenzymes. Thls vitamin is necessary
also for the formation of serotonin from tryptophane and of a
amino butyric acid from glutamic acid. Involvement in carbohy-
drate metabolism is suggested since certain protein apoenzymes as
lactic acid dehydrogenase, aldolase and catalase are not formed

b in adequate amounts when B, 1s deficient. It is also a part of
the phosphorylase enzyme s?stem and in this role 1is important for
the conversion of glycogen to glucose-l-phosphate., There 1s con-
siderable evidence linking it to the metabolism of polyunsaturated
fat but the exact role it plays is in doubt. (68)

An lmportant reaction is the conversion of glutamic acid to
GABA (o aminobutyric acid) by a decarboxylation reaction. This-
reaction requires as a coenzyme pyridoxal phosphate which is
synthesized from pyridoxine. Neurological disorders caused by a
deficiency in this vitamin may be due to its metabollic role in
decarboxylation, (69)

Glutamic acid and GABA change the exciltablility of neurons. A
diet deficient in pyridoxine can cause convulsions whlch are
rapidly antidoted by feeding pyridoxine. The interference wlth

. pryridoxal phosphate leads to a defliclency of GABA which leads to

- increased excitability in the neuron (70). Because of thelir
metabolic relationship, an accumulation of glutamlic acld rather
than a decrease of GABA level may cause an lncreased excitabllity
and convulsive waves when decarboxylation of glutamic acid 1s
blocked,

Pyridoxine is the coenzyme. for the decarboxylase that con-
verts dopa to dopamine, which is then converted to adrenaline and
noradrenaline, These are known medlators of the sympathetlics, (71)

The catecholamines (noradrenaline, dopamine and adrenaline)
have thelr chlief cerebral occurrence in the lower parts of the
brain; the richest areas are akin functionally in being the parts
of the brain connected with the activity of the sympathetlic nervous
¢ system, On stimulation they have among thelr effects the peripheral
release of adrenalline, with consequential glycosurla and increase
in blood pressure and heart rate, (72)

- ERIC

Full Tt Provided by ERIC.
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Tryptophane hydroxylase yields 5-hydroxytryptophan which
readily gives serotonin in the brain itself and 1in cerebral prepa-
rations. Administration of 5-hydroxytryptophan to animals lis
followed by marked central actions, including catatonia and
apparent fear or rage which are accompanied by an increase in the
serotonin of the brain. (73)

Chemically or metabolically related to the catecholamines or
serotonin are many compounds which have characteristic actions on
the central nervous system: reserpine, a mathyl-m-tyrosilne,
pyrogallol, iproniazid and nialamide, emphetamine, mescaline,
harmine, lysergic acid diethylamide, yohimbine, methedrine,. (74&4)

Hypermetabolism may increase the vitamin B6 requirement as it
increased the requirements for other vitamins. (75)

The sedative or tranquilizing effect of reserpine is due to

its displacing cerebral serotonin and noradrenaline, Chlorpromazine

is an antagonist of serotonin., Amphetamine and methedrine irhiblt
amine-oxidase (which oxidase destroys serotonin). These compounds

ST TR LT R T
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cause restlessness and insomnia and oppose the actlon of depressants.

Effects can depend on the personality and mood of the subject to
whom the agents are given, but include lncreased attention, alert-
ness, initiative and feeling of well-being. (76)

Thus alertness, initiative, depression, and personallty
changes in the directlion of schizophrenia have been demonstrated
to have physiologlical bases as well as social-environmental bases,
Nutritional deficiencies influence serotonin and catecnolamine
metabolism., Mental disturbances that are treated with tranquil-
izers are wldespread. We eat large quantities of refined car-
bohydrates with the perhaps false assurance that enrichment with
thiamin, riboflavin, some niacin and iron provides what we need,
Possibly for those who eat large quantitles of whlte bread, this
enrichment unbalances metabolism for pyridoxine, pantothenic acid,
folic acid and B12.

Then one might expect that a diet high in refined carbohy-

drates and low in meat would be a factor in causing susceptibllity

to depression and frustration, especlally when coupled with

o —— e e o WA were I i
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environmental stress, and particularly for those who have higher-
than-average requirements for pyridoxine.

PANTOTHENIC ACID

. Pantothenic acid owes its name to its wlde distribution in
living organisms, and such distribution makes it understandable
that well-defined deficiency is very rare in man though lack of
pantothenate may colour the symptoms of other nutritional de-
ficiencles, However, the "poor diet"™ snalyzed by Mangay Chung
(77) provided an average of 6 mg daily with a range of 5.2 to 7.2
. mg., Williams (78) recommended that 10 mg of pantothenic acid

would be a safe level of intake. Then a diet deficient in meat,

liver, whole grailn cereal and certain vegetables might be deficient

in pantothenic acid.

Pantothenic acid protects rats from the deleterious effects
of severe stress and together with salt, will maintain adrenalec-
tomized rats in reasonable good health, Ralll has reported very

v interesting results suggesting that pantothenic acid will improve
the ability of well-nourished subjects to withstand stress and has
bolstered her findings with biochemical corroborative evidence. (79)

: Experimentally induced pantothenic acid deficiency in humans
| produced fatigue, malaise, headache, sleep distrubances,..

parasthesias in the extremeties, muscle cramps, impaired coordina-

tions and increased sensitivity to insulin. (80)

Aruntoxt provided by Eric:
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The contents of pyridoxine, pantothenic acid, folic acid and Blzare

not known for all foods, The following table, gathered from data
in Wohl (81) is presented to enable a rough estimate of pyridoxine
in various food groups. Note that milk, the most nearly ideal food
for growth, provides relatively small amounts of these vitamins,

AMOUNTS OF SOMEB VITAMINS IN VARIOUS FOODS

: Whole

Milk Meat Liver Vegetables Legumes Wheat
Pantothenic acid 3.7 5.4-8.9 70-93 2=-173 12-21
micrograms/gm ;
Pyridoxine 65=773 120-580 710-810 20-300 190-800 270-4103
micrograms/gm
Folic acid .0006 .0025-,0142 ,2941 .0039-,1425
mg/100 gm
Bys mug/gm 1.6-6,.6 9-66 310-1200

Individual fruits and vegetables contain the following amounts (ug
pyridoxine per 100 gm edible portion): cauliflower, 20, apples 26,
peas (fresh) 50-190, lettuce 71, oranges 80, spinach 83, turnips
100, potatoes 160, bananas 300, and legumes 190-800, Eggs contain
22 ug pyridoxine per 100 gm edible portion.
APPETITE FOR SWEETS

Van Liere and Stickney (82) cite 9 studies of mountain climb-

ing expeditions and troops stationed at high altitudes in which

J

"sweets were the most and meats the least palatable™, "the appetite
may be capriclous at high altitudes but that sweet foods such as
chocolate and jJjams are often relished,""there was an increase in
carbohydrate consumption (from 39.8% to 44,1%)", “"rather than eat
foods which did not appeal to them, some refused to eat anything.

On the whole, however, appetite for sweets increased." "There was

initially a depression of appetite... It was observed that going
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without food too long at altitudes over 20,000 feet caused conslidera-

ble fatigue, Thils could promptly be relieved by eating sugar."
Summary:

. Deficiencies of riboflavin (milk) and of ascorbic acid (citrus
frults) handicap growth, wound healing and resistance to disease

? sooner than they handlicap mental function.

With deficlencles of meat, green vegetables and whole grain

ST TTTRNEIAEEEER T R

cereals, and (large amounts of refined carbohydrates) one would
expect to find depending on which nutrient 1s deficient:
> Hypoglycemia
| Decreased mental and physical exertion, slow mentation, apathy

Hyperactivity, impulsivity

Irritability, depression

Disorientation, impaired coordination

Sensitivity to stress

With the combination of fatigue and hypoglycemia, it is
logical that a person who has difficulty making mental or physical
exertion would eat candy, crackers, white bread and pop and Koolade,
These would lmmediately ease the fatigue, thus reinforcing the
eating of more swects, Also, people who deal in concrete rather
,- than abstract or relational terms would have difficulty compre-
hending the need for green vegetables and meat, particularly when
vegetables are disliked and meat is expensive., The typilcal nutri-
tional recommendation is to eat whole grain or enriched cereals, so
that there is very little promotion of whole grain cereals. Whole
grain cereals may not be necessary in a typical American diet.
However, when over 2/3 of the diet is composed of refined cereals

¥ and sugars, there may be deficiencies of pyridoxine, pantothenic

acld, folic acid and B12 as well as of vitamins A and C.

H ERIC
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Another nutritionists'recommendation that is not helpful is
that sugar is an energy food. This must particularly mislead
people whose tiredness in in part due to malnutrition.

Nutritional handicaps could then influence the mother's re-
sponsiveness, the child's ability to perform in school, the father's
ability to get and keep a job, and the stability of the famlly.
These are also soclal and emotional handicaps which in turn in-
fluence the ability of the family to purchase food and the abllity
and motivation of the mother to prepare adequate nutrition., 1Is
this cycle part of the cycle of hopelessness, allenation, frustra-
tion with inadequate education, inadequate housing, inadequate
medical care, etc., etc.? Such a cycle is outlined on the following
page. This study attempts to gain insights as to which of these

factors are pertinent to the behavior of Missoula Head Start children,
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PART TIII

A DESCRIPTION OF HEAD START FAMILIES WITH EMPHASIS
ON ASPECTS OF A MAINUTRITION-POVERTY CYCLE

PURPOSE:

1. To describe the home diets, heights, weights, attendance and
socio-economic data of 113 Head Start children and their families.,
2. To present possible associations among performance on intelli-
gence tests, teachers ratings and heroglohin levels with home diets.

A. Are small amounts of green vegetables (vitamin A) asso-
ciated with slow mentation and effects of hypoglycemia?

B, Are deficiencies in B vitamins associated with handi-
capped nerve function: atsention span, distractibility, hyper-
activity, coordination, perservation, and ability to understand
directions and IQ?

C. Are vitamin C (citrus fruit) deficiencies related to
sensitivity to stress and hypoglycemia? (There was no specific
rating for that). One would not expect vitamin C to be related
to activity or nerve function, unless hypoglycemia might Dbe,
but since children were fed snacks on arrival in class and
lunch at the end, hypoglycemia would be of short duration.

D. Are riboflavin and calcium (milk) deficiencies related
to any behavior? One would not expect them to be related to
nerve function,.

E. Are deficiencies of iron related to irritability,

apathy and activity levels?
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PROCEDURE:

In September, 1967, before classes began, mothers of 115 Head
Start children were interviewed about home diets, They were asked
what foods they thought should be served at Head Start, about diet
during their pregnancy and their children's infancy, for 24-hour
recall and for the amounts of wvarious food groups their children
ate in a typical week. The questionnaire is in the appendix.

Data about the age and sex of family members, the 1966 and
present income (which had been verified by looking at W2 forms)
and parent education were taken from the Head Start intake
records. The number of children included the total children in
the family, the number of children living away from home was
learned in interviews. Data about birth weight was taken from
the physical examination records. Other socio-economic informa-
tion was gathered in personal interviews by a psychology student
(husband of the social worker who checked data) and a Head Start
mother, Some family situations were complex and requifed as many
as four interviews,

Income as percent of guidelines was the income divided by
the poverty guideline for the size family living at home times
100,

Questions about amounts of debt and education of grand-
parents were difficult to answer. When they were re-worded so
the answer required checking one of four ranges, they w2re more
easily answered., Questions about changes in income, occupation,
and house and community moves pertained to the last five years,

the child's lifetime. Questions about welfare status pertained
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to the married 1life of the mother. The welfare information was
for all families who had at some time received welfare as well
as those currently receiving it.

The number of community organizations included memberships
by all members of the family. Participations included PTA meet-
ings but not school functions.

The number of subsequent marriages included only formal
re-marriages,

Occupation status was rated by the North Hatt (NORC) Scale
with interpolations by Jonassen etal and reported by Wilson and
Kolb (83).

Students were rated as 5 points below the occupation for
which they were preparing (a student rank would not have differ-
entiated between training to be a welder or to be a teacher).
Fathers in jail (3) were rated as no father in the home. Pro-
fessional gamblers (2 grandfathers) were not rated. Grand-
parent's occupation was that prior to retirement,

For 24-hour recall, simulated servings of clay were made
and baked in 1/2 cup, 1/4 cup, two tablespoons and 1 tablespoon
amounts. Mothers could pick out approximate serving size without
having the models suggest specific foods. The clay-colored
mounds could represent macaroni, peas, etc. Flat models,
3m x 2" x 1/2" represented 1 oz of meat or cheese. A model
half that size represented 1/2 ounce. All of these were availatle
for each mother to put on an 8" plate to estimate portion sizes.

Amounts of nutrients reported in 24-hour recall were cal-

culated according to food values reported in Bowes and Church (84),
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Combination dishes were calculated as 1/4 meat. Therefore

amounts of meat are probably calculated as higher than actually
served, All breads, macaroni, noodles and spaghetti were calcu-
lated as enriched. Cakes, cookies, etc. were calculated as re-
ported in Bowes and Church, though some undoubtedly contained

no eggs or milk, (like Poverty Cake).

Calculations would have been easier if the models for por-
tion-sizes had been the same as those described in Bowes and
Church (2/5 cup instead of 1/2 cup).

Diets reported as typical amounts eaten by the child per

week were totaled as half cups (green and yellow vegetables,

citrus fruits and legumes), cups (milk, other fruits amd vege-
tables), ounces (meats, enrighed cereals and non-enriched car- i

bohydrates). These roughly approximated food exchanges, so

amounts of cereals and other refined carkohydrates could be
calculated as percentage of total number of food exchanges,
1/2 cup macaroni contains 22 gms carbohydrate, and hence was
roughly equivalent to 1 oz candy which contains 24 gms carbohy-
drate. Oz of meat, eggs and half cups of legumes could be
totaled since each contains about 7 grams protein. Ice cream
and cocoa were recorded as both milk and refined carbohydrate
(sugar). Cheese was converted to milk: 1 oz yellow cheese or
1 cup cottage cheese was equivalent to 3/4 cup of milk.

Amounts of food groups were calculated also as percentages
of the Low Cost Food Plan, with some modifications. Our green
vezetables inclﬁded peas, lettuce, green beans and cabbage.

The ILCFP dark green or deep yellow vegetables did not include
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these, Therefore those amounts were transferred from the LCFP
X vegetables to our green vegetable group. Tomatoes were also
transferred to our green vegetable group. Non-enriched carbohy-
drates (crackers, cookies, sweet rolls and rice) were added to
LCFP sugars to form the non-enriched carbohydrates group. Amounts
were converted from pounds to serving portions using amounts
reported in the Head Start Food Buying Guide; (85) for example,
9 pounds of oranges makes 25 1/2 cup servings.

Amounts of food used as the ILCFP standard as modified are

g,t given Table IX,
TABLE IX
AMOUNTS OF FOOD GROUPS IN MODIFIED LOW COST
FOOD PLAN AND PERCENTAGES OF THEM
Enriched Milk Eggs Meat Legumes Citrus Green- Other Non- Fats
Cereals cups 0Z. Half Fruits Yellow Vegets Enriched Table- |
half Cups Half Vegets cups Cereals spoons
cups Cups  Half Half cup
or 03z. Cups or 02z.
133 ob 40 | 18
. LCFP
100 ob 30 16 5 22 2.2 3 8 8 14 14
LCFP (2)
66 ab 20 11 3 15 1.§ 2 6 5 10
LCFP (2
50 ob 14 8 2 11 1.1 1 4 3 6
LCFP
The amount reported spent for food each week divided by the
1 total cost of the LCFP in September, 1967 (reported in a Family

Economics Review, Dec. 1967) for the age and sex of each family's

members was calculated to give percentage of the cost of the LCFP
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that was spent for food.
Twelve graduate students (doctoral candidates in psychology)

who had had courses in giving individual intelligence tests gave to
all children in Cctober and May, and to half the children in Feb-
ruary, individual Wechsler and Primary Scale of Intelligence to
the five year olds and Wechsler Intelligence Scale for Children
to the six year olds.
Teachers gave Lorge Thorndike Intelligence Tests (Forms A
and B) to all children in groups of 5 to 8, in October and May.
This was a measure of the children's ability to perform in groups.
Teachers rated each child on a scale from 1-7 in classroom
and playground activity, general and fine motor coordination,
quickness of reaction to authority, ability to understand directions,
attention span, independence in the classroom and on the playground,
perseveration, distractibility, self-expression and hyperactivity.
Al1]1 children were rated in October amnd May, half in February. Hemo-
globin levels were determined for all children in October and May,

and for half the children in February.
3 x 4 and 4 x 6 tables were made grouping all data in hemo-

globin levels below and above 12.5 (the national average for 5
year olds), in IQ ranges 75 and below, 76-89, 90-110, 11l1l-124

and above, and in teacher rating ranges 1-2, 3-5, and 6-7.
70 items were tabulated with these 16 factors, 1120 tables.

To determine which relations should be studied in détail, the
differences between sums of opposite corners were determined.
The total number of children in the upper left and lower right
- corners roughly indicated a positive correlation. The total
number in the lower left and upper right cormers roughly indi-

cated a positive correlation. The total number in the lower
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left and upper right cormers roughly indicated an inverse. The

differences between these totals would indicate a preponderance
of either positive or inverse relationships, or no differences.
Those children in IQ ranges 90-110 and in teacher rating ranges
3.5 were considered average and not included in these totals.
Eggs, legumes and meats were combined into a meat group,
green-yellow vegetables, citrus fruits and other fruits and

vegetables were combined into a fruit-vegetable group. Enriched ;

cereals and non-enriched cereels were combined into a refined
carbohydrate group. The average WPPSI scores for those children
whose diets provided the largest and smallest amounts of these 1
combinations of food groups were calculated.
RESULTS:
Food

" Since milk (the primary food source of vitamin D when forti-
fied) provides 400 IU per quart, a child who drinks the recommended
amounts of milk (2 1/2 cups a day) would still not get the recom-
mended amount of vitamin D. Only one child was reported in 24-
hour recall to drink the quart of milk a day required to get 400

IU vitamin D. I did not know how to calculate sunshine sources.

Vitamin D deficiencies are reported to affect growth more than j
behavior. Hence vitamin D amounts are excluded from the following ‘
calculations.

Four diets of the 113 final sample reported in 24-hour recall
provided the recommended allowances for 5 year olds of calories,

protein, calcium, iron,thiamin, niacin, ascorbic acid, and

vitamin A. Eighty percent provided less than 2/3 the recommended




&,

43
allowances in at least 1 nutrient.

Three diets provided suggested amounts of the combined meat-
egg-legume group, fruit-vegetable group, enriched cereal and milk.
75 ob of the diets provided less than 2/3 of the suggested amounts
of food groups, (modified Low Cost Food Plan).

Nationally, according to the USDA 1965 natiocnal survey of
American diets (86) good diets, those meeting allowances for all
seven nutrients, were found in 5 out of ten households. Nationally,
one-fifth of the diets rated poor (below 2/3 of the recommended
allowances); for households with incomes under $3000 (regardless
of the size of the household) 36 ob of the diets were poor.

Iron was below allowances for 89 ob of Head Start Children
(compared to the national 10 o below allowances). The national
figure refefred to households, our figure refers to children,
whose requirement for iron is proportionaly higher,

73 ob of Head Start diets were below allowances in vitamin
C, compared to the national 27 ob. 51 ob of Head Start diets
were below allowances in vitamin A, compared to the national 26 6.

This pattern of deficiencies is reflected in the amounts of
food groups eaten: 85 ob were below the suggested LCFP amounts
of meat and'legumes. 93 o6 of Head Start diets were below suggested
amounts of green and yellow vegetables, and 78 ob were below in
citrus fruits.

69 ob6 ate more than the recommended amounts of enriched
cereals, and 93 ob ate more non-enriched carbohydrates. The

amounts of enriched cereals and amounts of non-enriched refined

carbohydrates each represented half the recommended calories for
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about a fourth of the children.

Amounts of milk reported averaged one cup per day when reported
as 24-hour recall, and three cups a day when reported as amounts
typically consumed in a week,

For 19 children refined carbohydrates (both enriched and non-
enriched) constituted 50 o6 or less of the total number of food
exchanges., For 21 children, refined carbohydrates constituted
66 ob or over of the total food exchanges. For 56 children, re-
fined carbohydrates constituted between 51-65 gb of the diet.

4 ob, 4 ob and 7 ob of the diets were below 2/3 of the
allowances in protein, thiamin and riboflavin.

The data about amounts of food groups and nutrients are
tabulated in Tables X-.and XI.

The average family spent 85 ob6 of the cost of the low cost
food plan for food. For the 38 ob spending less than 75 obd of
the LCFP, unless one had unusual nutritional knowledge, it would
be difficult to provide optimum nutrition in the American style
of eating. ,

One mother reported sPendihg $10 a week to feed her family
of 8; the cost of the LCFP for her family was $41., She said,
"First I buy my basics: flour, lard and potatoes. If I have
any money left, I buy some vegetables or chicken." She reported
potatoes served 6 times a week, a half cup of other vegetable,

1 piece of chicken and 1 2-ounce serving of beef a week. She
reported 3 cups of milk a day; (I have never seen milk on her

table.) Their income was 25 ob of the poverty level..

bSome fathers were hunters and fishermen; their families had
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TABLE X -
) o6 OF CHILDREN EATING VARIOUS AMOUNTS OF FOODS ... Amounts of food
groups are divided according to percents of Low Cost Food Plan
which suggests weekly quantities of food groups for 5-year-olds
" 50 o6 ICFP| 51 - 65 ob| 66 - 99 ob| 100 - 133 ob| 134 ab |n
and less of LCFP of ICFP of LCFP ¢ more
A of ICFP
Enriched Cereals 10-14 oz 16-20 oz 22-28 0%z 30-40 oz 42-78 o3z
5 oo 6 ob 20 ob 37 ob 32 o6 | 99
Milk 6-8 cups 9-11 cups | 12-15 cups| 16-50 cups
12 26 4 ob 9 ob 75 ob 99
ﬁggs (number) 0-2 5 ‘4 5-14
31 ob 18 ob 15 ob 36 ob 99
Meat (o0z) 2-11 o3z 12-15 oz 16-21 oz 22-62 o0z
53 ob 22 ob 10 ob 15 ob 99
L?gumes ) 0-1 2 3 4-9
half cups 54 o6 24 ob 9 ob 13 ob 99
Citrus Fruits. 0-1 2 3 4-16
L) (half cups) 45 ob 14 ob 19 ob 2 b 99
Green ¢ Yellow 0-4 5-6 7 8-22
"Vegetables
e oy 76 ob 7 ob 10 ab 7 ob 9
Other Vegetables 0-3 4-5 6-"7 8-36
cups 22 ob 25 ob 28 ob 25 ob: 99
100 o6 LCFE 101-133 ob | 134-200 ob| 201-300 ob|301-500¢6|50106¢]
¢ below LCFP LCFP LCFP ICEP over
Non-enriched 4-14 oz 16-18 oz 20-28 o0z 30-42 oz |43=70 oz |72-
carbohydrates 136 o
. 7 ab 10 ab 30 ob 28 ab 21 do 4 oo
Fats (Tbs) 2-14 T 15-19 T 20-70 T
. 74 ob 12 ob 14 b
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TABLE XTI

o6 OF CHILDREN GETTING VARIOUS AMOUNTS OF NUTRIENTS IN HOME DIETS.
Amounts of nutrients are divided according to percentages of
Recommended Daily Allowances

2

49 oo recom 50-65 ob 66-99 ob 100 o6 recom
allow ¢ below recom allow recom allow allow & over

Calories 451-899 900-119 1200-1799 1800-3699

3 ob 20 ob 49 ob 28 ob n=96
Protein (gms) 18-21 22-28 29-43 44-160 |
) 1 ob 3 ob 11 ob 85 b n=96 |
Calcium (mg) 89-399 400-532 533-799 800-2151
> 13 ob 4 ob 22 ob 61 ob n=96 |
Iron (mg) 2-4 5-7 8-10 11-18

6 ob 36 ob 38 ob 20 ob n=96
Thiamin (mcg) 349 350-466 467-699 700 -2338

0 oo 4 ¢b 24 ob 72 ob n=96
Riboflavin (mcg) 365-549 550-733 734-1099 1100-6346

5 ab 2 ob 7 ob 86 ob n=96
Niacin (mg) 4-5 6-"7 8-11 12-28

5 ok 16 ob 41 ob 38 ab n=96 |
Ascorbic Acid (mg) 0-26 27-35 36-53 54-252

49 ob 16 ob 7 o0 28 0b n=96
Vitamin A (IU) 443-1399 1400-1875 1876-2799 2800-66206

9 o6 13 ob 29 ob 49 ob n=96
Vitamin D (IU) 0-199 200-265 266-399 400-475

52 ¢b 23 ob 24 ob 1ab n=96
Carbohydrates (gms) No Recommended Allowances
v 66-149 150-199 200-249 250-299  300-465

28 ob 31 ob 22 ob 10 ob 9 ob

n=96
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more meat, Some families had gardens; they had more vegetables.
Some children disliked vegetables or disliked meat. There was not
a single food pattern for the whole group.

Of the 22 whose diets provided suggested amounts of either
fruit-vegetables or meat groups, 5 contained suggested amounts of
all three groups (meat, vegetable-fruit and milk); 11 were below
suggested amounts in meat, 6 in vegetables, and 3 in milk,

Data about amounts spent for food are presented in Table XII.

The median income level was 80 ob of the poverty level., Data
about incomes are reported in Tables X#EI through XVI,

The median height was 98 ob of the national 50th (median)
centile as reported by Falkner (87); median weight was 100 ob of
the 50th (median) centile. 8 ob were under the 5Sth centile and
1 ob over the 95th centile in height; 2 &b were under the 5th
centile and 11 o6 over the 95th centile in weight. The median
child gained 86 ab of the standard gain in height and 104 ob of
the standard gain in weight between Cctober and May. Data on
height and weight are presented in Tables XVII , XVIII and XIX.

The median family size was 6., Since the median income was

$3200, the median family lacked $1000 a year of having enough

money to buy necessities by the national stamndard. Since Missoula's

cold climate demands heating a house and furnishing snow suits,
eating more but having a shorter growing season than the national
average, the lack of $1000 is a crippling handicap.

Data about sibling rank and numbers and sex of children are
presented in Tables XX , XXT and XXIT,

5 ob of mothers reported changing diets positively during




TABLE XII

% OF FAMILIES SPENDING VARIOUS AMOUNTS FOR FOOD (Recorded as % of
n =95 Low Cost Food Plan
for Each Family)

50% LCFP and Under 10%
51 - 75% LCFP 28%
76 - 100% LCFP 33%
101 - 125% LCFP 15%
126% LCFP and above 14%
TABLE XIII

% OF FAMILIES IN VARIOUS INCOME CATEGORIES

Income 1966, n = 104 1967, n = 104
$920 - $1999 14% 6%

$2000 - $2999 26% 37%

$3000 - $3999 23% 32%

$4000 - $4999 21% 16%

$5000 - $5999 9% 7%

$6000 - $19,020 7% 2%

TABLE XTIV

Amount Income Changed per Month in Past Five Years n = 88

Decreases
$251 - 500 10%
$250 - $151 16%
$150 - $51 16%
minus $50 - plus $50 39%
Increases
51 - $150 15%

$150 - $250 4%




TABLE XV

1967 Income as Percent of Poverty Guidelines for Family Size n = 105

25% - 55% of Guidelines 8%
56% - 70% 25%
71% - 85% 29%
86% - 100% 23%
101% - 161% 16%
TABLE XVI
Trends in Income Changes Over Past Five Years n =96
No Change 18%
Decrease Over 5 Years 38%
Decrease, Then Increase 15%
Increase, Then Decrease 10%
Increase Over 5 Years 11%
TABLE XVII

% OF CHILDREN IN VARIOUS WEIGHT AND HEIGHT CATEGORIES
October Ht and Wt as § of Standard for Age and Sex
77-80% | 81-90% | 91-95%| 96-100% | 101-105% | 106-115% | 116%-142%

Height 0% 2% 26% 50% 18% 4% 0%
n == 97 .

Weigh;B 3% 19% 14% 20% 16% 17% - 11%
n =




Helght Change as a %4 of Standard Gain for Age and Sex

TABLE XVIII

y 5 0

0-60% | 61-80% | 81-100% | 101-120% | 121-140% | 141-200%

Oct-Feb 15% 21% 31% 6% 15% 12%
n = 52
Oct-May 15% 18% 4% 22% 6% 5%
n = 82
Feb-May 33% 0% 26% 24% 0% 17%
n = 46
TABLE XIX
Weight Change as a % of Standard Gain for Age and Sex
-4l-19% Lo-5o% L51-75% |76-1oo% \101-125% ' 126-150% | 151-479%
Lost Wt. 7 ‘ , . 7
Oct-Fgg 11% 13% 17% 6% 15% 15% 23%
n =
Oct-May 1% 12% 12% 22% 22% 14% 17%
n = 83
Feb-May 11% 29% 11% 6% 6% 6% 31% |
n = 48 a
TABLE XX

% OF CHILDREN IN VARIOUS SIBLING RANKS

Blrth Order

1st
2nd

3rd
Lth
5th
6th
7th
8th
9th
10th
11th
12th

13%
27%
20%
13%
10%
4%
1%
ug
4%
2%
1%
1%

n = 105




51

TABLE XXI
% OF FAMILIES WITH VARIOUS NUMBERS OF CHILDREN n = 105
No, of Children

1 2%
2 13%
3 21%
n 21%
. 5 10%
6 14%
7 L%
8 2%
9 6%
10 3%
13 L%

TABLE £XII
% OF CHILDREN OF EACH SEX n =113
Males 56%
, Females hig

TABLE XXIII
% OF MOTHERS REPORTING VARIOUS DIET CHANGES IN PREGNANCY n = 94
No Change 76%
Some Change 10%
Definite Positive Change 5%
Negative Change 9%

; N . . BT ‘ S , _— v \ —
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pregnancy, such as drinking extra milk or taking vitamins. Data
about diets during pregnancy and infancy are given in Tables XXIII,
XXIV and XXV,

The average fall WPPSI was 9.8 (median 96); the average
spring WPPSI was 102.4 (median 102). The average gain was 7.6
points WPPSI. There was no statistically significant difference
in changes in IQ between those who began with low IQs and those
who began with high IQs. Data on IQs are given in Tables XXVI,
XXVII, and XXVIII.

About a third of the five year olds were not recommended for
promotion to first grade, but for a second year in Head Start.
That recommendation was not pertinent to six year olds. These
recommendations are presented in Table XXIX.

Teacher ratings are presented in Table XXX,

Welfare

In September, 1967, 17 Head Start families were receiving
welfare assistance.

Information about welfare histories are presented in Table

XXXI, about debts in Table XXXII, and about occupations in Tables

XXXIII and XXXIV,

Of the 113 Head Start families in this study, 98 answered
the questions about welfare history. Of these, 57 had received
assistance from welfare at some time in their married 1life. 28

of these families had received over $100 as their last payment.

The median duration of assistance received for the total Head

Start population was 2 months. The average was 10.5 months.

The average duration of assistance for only those families
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TABLE XXIV
. 4 OF MOTHERS REPORTING VITAMIN SUPPLEMENTS GIVEN AT HOME n = 97
None 46%
= Part-time 28%
Regularly 26%
TABLE XXV
4 OF MOTHERS REPORTING VARIOUS INFANT FEEDING PRACTICES
’ Bottle or Breast Fed n =98
. Bottle Fed | 4%
Combination | 8%
Breast Fed 18%
Foods Fed at 6 Months n =95
Table Foods 12%
Table Foods and Baby Foods 14%
Cereal Only - 3%
. Baby Foods 71%
Meat Supplements Fed at 6 Months n =95
v No Meat - 50%
Vegetables with Meat 14%
Meat or Egg 33%
Both MeAt and Egg 3%
Diet at 12 Months _n = 97
Table Foods 83%
Table and Baby Foods 15%
Baby Foods 2%




TABLE XXV (continued)

Age Weaned n = 98 -Age Koolade and Pop Given n
0 - 5 mos, 27% 27%
é mos. and over 7% 3%
9 mos, 20% 5%
12 mos, 30% 33%
15 mos, 10% 9%
18 mos. 10% 12%
21 mos, 3% 0%
2% mos, 13% 33%
27 mos. 5% 3%
Feeding Problems n = 97

Neone,..87%4 Siight...1% Definite...7% Severe...5%

TABLE XXVI1
% OF CHILDREN WITH VARIOUS INTELLIGENCE TEST SCORES
Lorge Thorndike écores

52-25 76-89 90-110 111-124 125-139

October 114 32% 50% €%
n = 98

May 8% 17% 59% 13%
n = 89

WPPSI and WISC Full Scale Scores

October 6% 28% 559 10%
n =103

February 7% 26% Lyg 23%
n = 43

May 6% 10% 58% 17%

n = 81

abvabaibitninibaind




TARLE ¥XVI (continued)

WPPSI and WISC Verbal Scores

25

111-124 125-1

57=75 76-89 90-110
October 9% 26% 48% 17% 0%
n = 103
February 12% % 54 14% 2%
n = 43
May 5% 9% 63% 13% 10%
n = 81
WPPSI and WISC Performance Scores
October L% 33% L7% 15% 1%
n = 103
February 2% 19% 63% 14% 2%
n o= 43
May 4% 19% 4o% 22% 6%
n = 81
TABLE XXVII
WPPSI VERBAL SUBSCORES
1-6 7-8 9-11 12-19 n
¢ below
Information
Oct 21% 17% 4% 18% 103
Feb 1449 28% 30% 28% 43
May 14% 22% 36% 28% 81
Vocabulary
Oct 27% 22% 23% 28% 103
Feb 33% 16% 30% 21% 43
May 15% 18% 31% 36% 81
Arithmetic
Oct 19% 18% Lig 19% 103
Feb 19% 14% L 2% 25% 43
May 6% 27% 42% 25% 81
Similarities
Oct 17% 20% 34% 29% 103
Feb 14% 12% L4 6% 28% &3
May 12% W% 35% 499 81
Comprehension
Oct 19% 20% 41% 20% 103
Feb 16% 21% 32% 30% 473
May 8% 17% 29% 46% 80




TABLE XXVIIT

WPPSI AND WISC PERFORMANCE SUBSCORES

| 1-6 7-8 9-11 _ 12-19
Animal House
Oct 21% 30% 41% 8%
Feb 6% 41% 35% 18%
. May 13% 27% 38% 22%
“Picture
Completeness |
Oct 14% 19% 2% 25%
Feb 7% 14% 40% 39%
May 6% 10% 34% 4o%
Mazes
Cet 7% 19% 7% 27%
Feb 0% 9% 4 6% 459
May . 3% 11% 3% 43%
Geometric
Design
Oct 16% 31% 32% 21%
Feb 12% 27% 43% 18%
May 14% 18% 30% 384
Block Design
Oct 9% 30% L% 17%
Feb 7% 25% 40% 28%
May 6% 18% Wi% 32%
Picture
_Arrangement
Oct 21% 42% 32% 5%
Feb 10% 20% 70% 0%
May 6% 28% Liq 22%
Object Assembly
Oct 11% 31% L7% 11%
Feb 30% 0% 30% Lo%
May 33% 6% 22% 39%
Coding S
Oct 21% 37% 26% 16%
Feb 20% 20% 50% 10%
May 33% 4% 22% 11%

2

84
33

103

19
10
18

19
10
18

19
10
18
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TABLE XXTIX

% OF CHILDREN RECOMMENDED FOR PROMOTION TO FIRST GRADE OR NOT n = 94 |

No 29%
. Yes 534 -
7 year olds 18%
TABLE XXX

% OF CHILDREN WITH LOW, MEDIUM AND HIGH TEACHERS' RATINGS

1 -2 (Low)] 3 - 5 (Med) 6 - 7 (High) n
F W s | F W S F W s | F W S
“Activity Level 6% 5% 5% |75% 78% 67% | 19% 17% 28% | 107 60 93
Classroom
Activity Level 5% 2% 2% | 79% 85% 70% | 16% 13% 284 | 107 60 93
Playground
General Motor
Coordination 14% 13% 7% | 74% 77% 74% | 124 104 19% | 107 60 93
Fine Motor 16% 15% 13% | 75% 78% 69% 9% 7% 18% | 107 60 93
Coordination
Reaction to 26% 23% 17% | 52% 63% 67% | 224 13% 16% | 107 60 93
, Authority
Ability to 13% 12% 6% | 68% 74% 70% | 19% 14% 24% | 106 59 93
Understand
» Directions
Attention Span | 20% 19% 16% | 65% 73% 71% | 15% 8% 13% | 106 59 93
ridependence in| 13% 14% B% 67% 76% 73% 20%"10% 22% | 106 59 93
Classroom S
Independence on| 11% 5% 3% | 69% 85% 75% | 204 104 22% | 106 59 93
Playground
Perseveration 7% 10% L% | 70% 68% 4% | 23% 224 224 | 106 59 92
Distractibility | 18% 19% 16% | 66% 74% 73% | 16% 7% 11% | 107 59 93
‘Self-Expression| 20% 17% 12% | 57% 61% 65% | 23% 22% 23% | 107 59 93
Hyperactivity 14% 15% 18% | 63% 71% 66% | 23% 14% 16% | 107 59 93

-




TABLE XXXI
%4 OF FAMILIES IN VARIOUS WELFARE CATEGORIES

Total No., of Months Have Been on Welfare n = 97
0 42%
1 -6 20%
7 - 12 9%
13 - 24 17%
25 - 120 12%
Number of Times Welfare Received n = 97
o) 2%
1 31%
2 20%
3 2%
4 2%
5 1%
8 2%
Last Type of Welfare Received n =96
0 43%
Full ADC 27%
Part ADC 6%
Gen'l, Assistance and Emergency Ald
1 time 17%
2 times 0%
3 times 6%

Medical Aid

1%




TABLE XXXI (continued) 59

Last Amount of Welfare Recelved/Month n = 85 |

0 48% B
$1 - $50 | | 7% |
$51 - $100 12% A
$101 - $200 | 14%
b201 - $332 19%
Causes of Welfare lLast Received _n = 98

None L2% |

No Father 4%

Disability 114

Unemployment (Seasonal or 9%

own business)
Unemployment (Other and Chronic) L% |
TABLE XXXII

% OF FAMILIES REPORTING VARIOUS AMOUNTS OF DEBTS

Consumer Solid (Investment) Medical Auto

n =95 n =95 n=94 n=95
None 43% 66% 22% 55%
$1 - $100 10% 1% 18% 6%
$101 - $500 27% 1% 33% 18%
$501 - $1000 10% 0% 13% 7%

"$1001 and over 6% 32% 14% 14%
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TABLE XXXTIII
» % OF FAMILIES REPORTING VARIOUS OCCUPATIONAL STATI

No Husband Pre-Voc Unemployed ¢ Homemaker (or NORC Ratings
(wife) Training Employable Disabled Man) 133-48 49-62 63-7

\

Husband 4 5% 3% 1% 5% 23% 114 12%
n = 105 ,
Wife 2% 5% 0% 63% 11% 9% 10%
n = 106 | ,
Grandparents
Mat.G, M. 0% 0% 0% 70% 16% 8% 6%
* n= 88 .
Mat.G.F. 0% 0% 0% 0% 21% 33%  46%
n=86 ; .
Pat.G.M. 0% 0% 0% 67% 11% 4% 8%
n = 87
‘Pat.G.F, 0% 0% 0% 0% 24% 244  52% %
n = 82
TABLE XXXIV

% OF FAMILIES REPORTING VARIOUS TRENDS IN JOBS IN PAST FIVE YEARS n = 9
Trends in Status of Job of Head of Household |

. . No Change 5%
Decrease over 5 Years 28%
- Decrease, Then Increase 10%
Increase, Then Decrease L%
Increase over 5 Years 13%
TABLE XXXV
4 OF CHILDREN WITH YARIOUS RANGES OF PULSE RATE n = 84
79 and below 13%
80 - 84 18%
) 85 - 90 29%
91 - 95 10%
' 96 - 100 18%
101 and over 12%

Full Tt Provided by ERIC.
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having received aid was 18.9 months, One parent families received
15,2 months aid; 2-parent families averaged 16.0 months aid. (1
parent n = 26; 2 parent, n = 27).

The mean number of children for all families who had received
welfare was 5,13 for families who had not received aid, ¥.7.

The amount of debt owed by families who had received welfare
averaged $193; those who had not received public aid averaged $303;
for all Head Start families debt averaged $241. Of those families
who had received welfare, medical bills were $100 greater than the
average of consumer and car debts, Of the non-welfare families,
medical debt was $35 greater. This is an interesting differencse
since welfare pays for medical care during assistance. The
majority of children of those families who had received welfare
had above-average hemoglobin levels; the majority of non-welfare
families did not. (The difference was 6 children.) Welfare and
non-welfare families each had 16 children with IQs below 90,
welfare families had 4 more children with IQs over 111,
Unemployment |

Of the 61 families with fathers in the home in September,
one employable father was unemployed and had been chronically
unemployed in the three years we have known him (he is now par-
ticipating in Vocational Rehabilitation). Five fathers were
disabled,

Of families with fathers in the home, 17 had received welfare
aid during the time the father was there. Of these 17, 12 had

job status scores below 54, 5 above, and 5 of these 5 were students,

(54 are milk route men, restaurant cook and truckdriver;) (above 54,
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clerk in store, barber, machine operator, factory).

Unemployment in Missoula increased during the winter when
logging and building industries lay men off,
One-Parent Families

Forty-two Head Start families in September had only one
parent living in the home. Four of the missing parents were
deceased and 38 divorced or separated. Of these 42 families,
with one exception, the mother was the remaining parent. 26 of
rpese had received at some time welfare aid, 10 had received no
public assistance, and for 6 this information was not available.,
The total group of solo parents received a mean of 15.2 months
assistance.

The average amount of debt for the 42 solo parents was $a6u
compared to $722 debt for the total Head Start population (these
debts include investments such as for a carpenter's tools),

Solo parents averaged 4.2 children, compared with an average
of 5.2 children in 2-parent families, Numbers of children in

. various types of families are given in Table XXXVI,

TABLE XXXVI
AVERAGE NUMBER OF CHILDREN IN VARIOUS TYPES OF FAMILIES

l-parent families 2-parent families
average number average number
of children n cf children n
Welfare families 4.9 26 5.2 28
) Non-welfare families 3.4 10 5.3 20
Combined welfare and 4.2 4.2 5.2 48

Non-welfare families

©
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The average family size (including parents) was 6.3,
Families with Stepfathers
Of 113 Head Start Children, 7 had stepfathers in the home.

This includes only formal remarriages and not some relatively per-
manent parental images, regardless of their value.
Vocational Education

Of the 113 heads of household, 14 were receiving vocational
training in September. Of these, 8 were Indian families brought
in to Missoula for a pre-vocational program for developing academic
abilities in preparation for vocational training. Five were stu-
dents at the University of Montana (3 majors in education, one in
forestry and one in social welfare). One father was receiving job
training as a welder. Five of these parents were mothers, 8 were
fathers.

Data about pulse rates are presented in Table XXXV , about
attendance in Table XXXVII.. The median attendance in the first
two months was 94 ob, in the winter and spring it fell to 85 ob
and 87 ab.

The data about education are presented in Teble XXXVIII.

The majority of perents had not finished high school; 15 b of
mothers and 10 obof fathers had attended college. |

Data sbout ethnic groups are presented in Table XXXIX. Other
than the eight Indians brought to Missoula for prevocational train-
ing, 4 o6 of the families were Mexican or Indian. Of these, two
could be identified by appearance.

5 o6 of the mothers had been below age 17 at conception,

6 ob had been over 38 years., There were 10 od more children below




TARLE XXXVII
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. 4 OF CHILDREN WITH VARIOUS RANGES OF ATTENDANCE IN HEAD START CLASSES{
31-69% 70-79% 80-89% 90-100%
. Fall, n = 96 7% 10% 17%
Winter, n = 93 17% 10% 32%
Spring, n = 90 12% 21% 23%

TABLE XXXVIII

4 OF FAMILIES REPORTING VARIOUS EDUCATION LEVELS

College

. 8th grade Some High High School Some
and below School __Degree _College Degree
Father 37% 22% 31% 8% 2%
n = 96
Mother 20% 39% 26% 11% L%
n = 106
Grandparents
Mat.G.M. 48% 19% 25% 5% 3%
n = 83
Mat.G.F. 59% 15% 17% 4% 5%
n==195
" Pat.G.M. 53% 18% 21% 3% 5%
n = 61
» Pat.G.F. 60% 14% 19% L% 3%
TABLE XXXIX
% OF FAMILIES IN VARIOUS ETHNIC GROUPS n =113
Caucasian 88% ]
American Indian 10%

Mexican

2%
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the national average birth weight than above it. These data,

and data about marital duration and number of stepparents are

given in Tables XL-XLIIT.

43 of of families belonged to no community organizations;

57 ob did:not participate in any. 23 o6 had lived in Missoula a
year or less; 40 o6 had moved here during the child's lifetime.
65 ob had moved twice or more in the child's 5-year lifetime.

53 ob spent less than $75 a month rent. 33 ob own or are buying
their own homes. These data are presented in Tables XLIV-XLIX.
RELATIONSHIPS AND DISCUSSION

The relationships discussed are based on a combination of
evidence, experience and logic. None of these relationships
were analyzed for statistical significance due to the nature of
the data., For example, eating a large amount of a food may exert
. an influence a) due to the ingredients in that food, b) due to
the food it displaces, or c) due to a vigorous appetite.

Another example is the fact that low rents were associated
with higher income levels. This obviously could not be inter-
preted that sub-standard housing promotes strong blood. However,
Andik, Donhoffer and Schmidt (88) found that while young rats at
room temperature fed a low protein diet ad 1lib ate little, did
not grow and dieq; when the same experiment was carried on at 5°
instead of 20° the rats not only survived but grew. The additional
stress of the cold increased the metabolic rate and the calorie
intake: the rats ate more and hence ate more protein. One

might deduce that low cost housing is colder, causes increased

appetite, and hence higher hemoglobins. Or the high rent low




TABLE XL
% OF PARENTS IN VARIOUS AGE-AT-CONCEPTION RANGES

66

Age at Conception 15-17 yrs 18-37 yrs 38-41 yrs 42 yrs+
Father, n = 97 1% 83% 7% 9%
Mother, n = 104 5% 89% 4% 2%

TABLE XLI

% OF CHILDREN IN VARIOUS BIRTH-WEIGHT RANGES
Birth Weight n = 94

5.8 1bs and below 5%

509 - 703 1bs 50%

7.4 - 8.8 1bs 37%

8.9 1bs + 8%
TABLE XLII

% OF FAMILIES IN VARIOUS RANGES OF MARITAL DURATION
Marital Duration n = 96

0O - 5 yrs 15%
6 - 15 yrs 68%
16 yrs + 17%

TABLE XLIII
% OF CHILDREN WHf HAVE (OR DO NOT HAVE) A STEPPARENT
No. of Stepparents n = 94
0 86%
1 14%
2+ 0%
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TABLE XLIV
% OF FAMILIES BELONGING TO VARIOUS NUMBERS OF COMMUNITY ORGANIZATIONS n=9k;

No. of Organizations

0 L 3%

1 35%

2 15%

3+ 7%
TABLE XLV

% OF FAMILIES IN VARIOUS RANGES OF PARTICIPATION IN COMMUNITY
ORGANIZATIONS n =94

Participations Per Month

0 57%

1 -3 17%

h - 6 15%

7+ 11%
TABLE XLVI

% OF FAMILIES IN VARIOUS YEARS-IN-COMMUNITY RANGES n = 106

Years in Community

0 13%
1 10%
2 -~ U4 17%
5 - 14 20%

15+ 40%

pEp——
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TABLE XLVII

} % OF FAMILIES REPORTING VARIOUS NUMBERS OF MOVES

i No, of Moves

, Type of Move 0 1 2 - 3 I+
| House, n = 95 17% 18% 37% 28%
| Community, n = 95 468 244  20% 10%

TABLE XLVIII
% OF FAMILIES REPORTING VARIOUS HOUSE PAYMENTS OR RENT

Amount Spent per Month

| 0 9%
% $1 - $50 14%
% $51 - $75 30%
% $76 - $100 40%
% $101 and above 7%
? TABLE XLIX
? % OF FAMILIES IN VARIOUS HOUSING CATEGORIES
| Renting 66%
P Buying 25%
Own 7%
Living with Family 2%

or Friend
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hemoglobin relationship could be interpreted to indicate that when
the family spends more for housing there is less to spend for food,
and less meat results in lower hemoglobin levels. Or, with this
small sample, it could have no real significance.

Also complicating is the fact that individual requirements
for nutrients vary five-fold.

This data was collected with care and merits examination

for whatever evidence and insights are offered about poverty.

“~

IToxt Provided by ERI
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NO POVERTY SUB-CULTURE

é Among these Head Start famllles thére were few generalities

| that applied to all. There was no evident slum area, no culture

? of poverty. There were only two instances where two Head Start

v families lived in the same block. Thus in most cases, the poor
lived next door to more affluent neighbors and were aware of middle
class values, There was one mother who dropped out of school after
3 the second gradej there were parents who are oollegg graduates,

One mother could not read or writej another mother played in the
Missoula Symphony Orchestra., Some parents partiéipated in no
community activitiesj; one father was president of his school's

PTA, and his wife was presldent of her woman's club, There were
four children whose dlets provided optimum nutrition; there were
children whose dlets provided no meat, milk, green vegetables or

citrus fruits., Incomes ranged from $900 a year up to two 1966

incomes that were over §$10,000 (those families were eligible be-
§ cause one father was disabled, the other father is in jail).
Attitudes vary from that of helpless defeat to that of the dis-
abled father who could not bend over but who, sitting down and
hunching along the ground, planted and harvested a large garden.
-One child with an inadequate mother, a deficient diet and sub-

| stahdard housing was given high behavior ratings by her teacher
end had en IQ of 102,

| 0 0 NCO UDGE

P There are however generalizations that can be made for the
majority of famllles. The vast majority of families were self-

. sufficient to the extent that they were not dependent upon public

Q
|
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fuﬁds as of September, All but one employable father were employed.
(Some were out of work during the winter, later). There were five
disabled fathers that were not working. 17 familles were recelving
welfare,

However, these Head Start famllies lived in an unstable equl-

ibrium., 58% had at some time received welfare aidj; half of these

had received welfare twice or more Auring thelr married life. The
average family of 6.3 people had an income of $3200. $3200 is
$1000 less than that needed to buy necessities. The poverty level,
the amount needed to buy necessities, is a national average. It
costs more than that to survive in Montana'’s cold climate with no
public transportation, no public medical treatment, no food programs,
no elementary school lunches, and no public low income housing. The
lack of $1000 means the lack of necessities,

Low income is not only a symptom of poverty; it is a cause,
With a low income, choices must be made between necessities, A
1ittle more than half the families paid over $75 a month rent;
their children had lower hemoglobin levels than those who paid
under $75 rent. That difference was not significant, but it 1is
illustrative of the chcocices: when enough is spent to get adequate
housing, there is less tc spend on food.

The following budget for the average Head Start family size
and income was taken from the Credit Union National Assoclation

Budget Service:




BUDGET FOR A FAMILY OF 6, INCOME $3200

Food $95
Clothing 25
Transportation : 25
Health and Insurance 15
Savings | -0
Advancement ~ 20
Shelter 45
Household operation 25

Could a Head Start famlly follow that budget?
HOUSING
About 10% of famillies paid rents as low as the budgeted $45.
ninﬁver hzlf paid over $75 -- up to $200. The difference cannot be
made up from the money budgeted for household operation: $25 a
month does not heat a well-bullt house in Missoula's blizzards;
the wind Biows'th;ough substandard housing. Money to provide
shelter must be taken from octher budget items,
TRANSPORTATION
The $25 budgeted was to cover bus fares, car expenses, and
A car payments, There 1ls no bus service in Missoula. One mother f
walked 3 miles to work and 3 miles back to earn $1.25hr. to support
her family of 4 children., She was tired, and did not have energy
or time to read stcries to her children or to prepare inexpensive
meals, Still she continued working until January. She could not
walk 6 miles a day in sub-zero weather. She could find no Job
near her home nor any low cost housing near her job, She applied
for, and received welfare,.
45% of families were in debt an average of about $500 for a
car.,

HEALTH AND INSURANCE

After the first two months of Head Start, the median attendance
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was 85%., Absences were primarily sicknesses, Missing almost a day
a week of school handicaps the child's education: it is difficult
for him to keep up with his class, particularly if he is feeling
less than vigorous.

The largest debts were ﬁedical: 27% owed over $500; €0% owed
over $100 in medical tills., Medical bills were $100 over the average
of other bills for welfare families, Since welfare pays medical
expenses, these bills must have been incurred before receiving
welfare, and undoubtedly sickness contributed to inability to
suppert themselves,

Necessities must be given priorities: the $25 that might have
gone into routine check-ups and dental care must go for rent and
food. Savings are 0;j a severe slickness or series of minor ilinesses
creates a financial as well as physical crisis. Missoula has no
pubiic facllities for medical or dental treatment (except through
welfare.) The Missoula City-County Health Department provides
many essential services, but not medical treatment, Those loan
compariles that make high-risk lcans charge high rates of interest.
The average amount of debt was $722,

CLOTHING

$25 a month does not purchase snow suits, mittens, shoes and
beots for a family of €, even at rummage sales. There =sre children
who cannot attend Head Start classes until warm clothes are provided.
ADVANCEMENT

$20 a month are budgeted for advancement, but typically there
are other necessities (food and shelter) that have more immediately

urgent priorities.
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Lack of education, whether it is a cause of lack of ability or

a result of it, is part of the condition of poverty. 59% of fathers

and of mothers had not graduated from high school; 37% of fathers
had not gone beyond the 8th grade.

While there was only one unemployed father, the majority were
underemplecyed, i.e., incomes were not adequate for supporting
families. How does a father or mother of 4 or 5 children get the
education or job skills for advancement when the total income is
not providing maintenance?

About a third had had decreases in incomes of over $50 a
month in the last 5 years. This suggests attempts at higher pald
Jobs which the father had lost. Several had gone into business
for themselves and failed. This suggests an unreaslistic assessment
of abllities and business conditions.

For many, the combination of lack of education and lack of Job
opportunity result in a low income regardless of the ability.

Women may or may not have as realistic a view of their abilities

as men. There seem to te many of them in jobs like waltresses

where the adequacy of their assessment of abilities is not tested.

The higher education of the mother was (slightly) associated

with lower hemoglobin levels. With a low income, living by standards

often promoted by education means sacrificing something else, (food).

LeBovit (89) reports supporting evidence: "When income was lower,

the college educated wives did least well., It may be that families

with a higher education level_feel greater need for expenditures on

education and cultural items or better clothes or medical care.

They may spend more on such things and consequently have less to
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spend on food."
‘* FAMILY SIZE
The average family was 6.3 persons. The largest family was

’ 15. The father earned $5500. It would have cost $4950 to feed
that family according to the Low Cost Fgod Plan as of September
1967. The mother actually spent $17.50°a week for food, deciding
to give priority to building a house rather than to food. She is
now one of the enthusiastic supporters of Family Planning Services.
FOOD

The Department of Agriculture estimates that it costs $24 a
month to feed each person., The family of 6 would need $144 a month;
$95 was budgeted. 70 ob of the families spent less than the cost of
the Low Cost Food Plan for food; that fit with mothers’ reports
that 80 ob of the children's diets provided less than 2/3 of the
recommended allowances in one or more nutrients.

HOME DIETS AND IQ

The amounts of foods reported as typically eaten per week were
combined into the four basic food groups. Eggs, meat and legumes
were added to form the meat group. Green vegetables, citrus fruits
and other fruits and vegetables formed the fruit-vegetable group.
The other two groups were enriched cereals and milk,

Meat Group

The average WPPSI score for the 16 children with diets that
provided 9 oz, of the meat group or less per week was 93,0 (range
~ 86-106). The 19 children with diets of 28 o0z. or more of meat

averaged 97.4 IQ (range 87-119).
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Fruit-Vegetable Group

The 17 children with diets that provided © half cups or less
of fruit-vegetables averaged 96.6 IQ (range 78-109). The 14
children with 21 or more cups a week averaged 103.2 (80-125) 1IQ.
Enriched Cereals and Non-enriched Carbohydrates

The 11 children who had 8-20 oz. cf enriched cereals per
week averaged 107 points IQ (range 86-125). The 24 with 22-30
0z. enriched cereals a week averaged 93.4 IQ (range 77-115); the
%3] with 42 oz and over a week averaged 95.5 IQ (range 75-122).
The 17 children whose diets contained 18 oz or less of non-enriched
refined carbohydrates (crackers, candy, pop) had an average IQ of
95.4 (range 76-115)., Those 10 whose diets contained 60 oz. or
more had an average IQ of 93.7 (range 84-119).
Milk Group

The 16 children that drank 6-11 cups of milk a week averaged
100 IQ (range 76-120), The 31 children that dramk 21-28 cups a
week of milk averaged 94 IQ (range 77-119).
Total Refined Carbohydrates

The enriched cereal and non-enriched carbohydratejgroups were
combined and called total refined carbohydrates. The 10 children
who ate 44 half-cup or 1 oz. servings or less a week averaged 100.1
1Q (renge 76-113). The 7 with 46-48 servings a week had an average
I1Q of 99.7 (range 78-111). The 23 children with 90 or more servings
a week had an average IQ of 97.7 (range 77-122).

The amounts of refined carbohydrates were calculated as per-
centages of the total number of food exchanges. The 19 children

whose diets contained 50 @b or less refined carbohydrates averaged
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IQs of 101.3 (range 77-125). The 20 children whose diets contained
66 ob or more refined carbohydrates averaged an IQ of 96.3 (range
84-114),
Least Adequate and Most Adequate Diets

Possibly amounts of carbohydrates reflect not just inade-
gquacies in the carbohydrates but also that carbohydrates have
replaced other foods, Hence the least adequate and most adequate
diets were calculated in terms of meat, milk and fruits-vegetables,
ignoring amounts of carbohydrates.

The most adequate diets were those diets providing 2/3 or
above of the LCFP in all three categories of milk, meat group
and fruit-vegetable group, i.e., 11 cups or more of milk, 20 oz.
or more of meat, eggs and legumes, and 13 or more half-cup servings
of fruits-vegetables. The least adequate diets included two cate-
gories: +those whose diets provided less than 1/6 of the LCFP in
any one of meat, milk, or fruit-vegetable groups (3 cups or less
of milk, 5 o0z. or less of meat, or 3 servings or less of fruit-

. vegetable groups) or those whose diets provided less than half of
the LCFP in any two of the 3 groups (milk, meat and fruit-
vegetable). No mothers reported less than 6 cups of milk a week.
The average IQ for the 15 with the least adequate diets was 92.4
(77-11% range). The average IQ for the 19 with the most adequate
diets was 98,5 (range 75-125).

In the least adequate diets, 63 ob of the food exchanges were
| refined carbohydrates. In the most adequate diets, 55 ob were
refined carbohydrates.

These data are summarized in Table L.

ERIC
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TABLE L
AVERAGE FALL WPPSI SCORES GROUPED ACCORDING
TO FOOD GROUPS IN HOME DIETS

Low amount High Amount
Food Group of Food Group of Food Group
Meat group 93.0 97.4
Frult-vegetable group 96,6 103.2
Milk group 100.0 93.9 |
Enriched cereals 107.1 93.5 (22-30 oz)
95.5 (42 oz+)

Non-enriched carbohydrates 95.4 93.7
Comblned enriched and 100.1 97.7

non-enriched carbohydrates
Percent of food exchanges 101.3 96.3

that are refined carbohydrates
Combined meat-vegetable-milk groups 92.4 98.5

Food Groups, Hemoglobin and Behavior

For most of these Head Start families, there was not enough
money, as the money was spent, to buy adequate amounts of meat,
cltrus frults and vegetables. Few of the diets that provided adequate
amounts of meats also provided adequate amounts of vegetables, With
the high value our soclety places.on milk as nearly ideal food for
children, mothers may have been motivated to remember and report
those days on which the most milk was consumed,

The majority of diets were poor: 75% provided less than 2/3
of the recommended allowances; 80% provided less than 2/3 of the
amounts of food groups suggested in the LCFP. There were four

diets that met the allowances. There was no typical Head Start diet.
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Therefore the effects of specific food groups on behavior must
be considered in terms of what nutrient that food suppllies, and also
what that food 1s replacing. With foods as with other things money
buys, a large amount of one food 1s associated with a smaller amount
of another,

The variety of findings assocliated with each food group may be
explained in terms of each nutrient's physiological role, and the
role of the foods it is replacing.

Iron did not change hemoglobin levels, either in the iron
tablets given in the classroom or in the iron furnished., With
home diets low in meat, the primary source of iron was enriched
carbohydrates,

Vitamin C in home diets was not associated with production
of hemoglobin, All children at school drank at least four ounces
of orange julce daily; most drank 8 - 12 oz, Thus optimum amounts
of C were given at school, so vitamin C deficiencies could not have
been limiting hemoglobin production,

Amounts of green vegetables in home diets were negatively
assoclated with hemoglobin levels, There was no assurance that
deficiencies of vitamin A were remediated at school: many children
did not eat more than the minimum 1 spoonful serving of vegetables.

Amounts of meat and eggs in home diets were positively asso-
clated with hemoglobin levels, At school many children did not
eat more than the minimum serving of meat, Meat was often served
in combination with macaroni; |

Amounts of refined carbohydrates in home diets were negatively

assoclated with hemoglobin levels, Most children ate large amounts




g | Q

Full Tt Provided by ERIC.

80

of the fresh hot rolls that the high school that furnished Head
Start meals baked daily of surplus commodity flour. Thus the eating
of high proportions.of .refined carbohydrates was often continued in
Head Start classroom lunches.

Possibly hemogloblin levels of 10.0 - 12.0 are normal for these
children., However, since IQs went down (not significantly) when
hemoglobin levels descended to below 12.0 gms% and went up signifi-
cantly when hemoglobln levels below 12.0 increased, the child pro-
bably benefits from higher levels,

Then at low levels, hemoglobin production may have been handi-
capped by the deflciency of something that is in meat, but not in
mllk, citrus fruits, refined carbohydrates or those vegetables
commonly eaten. It could not have been protein, because milk
furnishes a complete protein, and the majority of children did not
have a severe protein deficiency. The logical deficiencies are of
those nutrients milled out in refining carbohydrates: pyridoxine,
folic aclid, pantothenic acid and vitamin B12° Deficlencies of
pyridoxine, follic acid and vitamin B12 result in anemlia, Mangay
Chung analyzed "poor diets" (comparable to most Head Start diets)
and found them deficlent in folic acid, pyridoxine, and pantothenic
acid. Hence it is possible that these deficiencies occur in many
Head Start diets, particularly in those low in meat.

A pyridoxine deficiency would influence formation of serotonin,
dopamine and gamma aminobutyric acid, all of which influence the
excltability of neurons. A pyridoxine deficiency would then be
expected to result in an anemia not corrected by iron, in hyperac-

tivity, short attentlion span and distractibility, and in a depression
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that would lower playground activity and perhaps performance on
intelligence tests, That was the pattern for those chlildren who
ate large amounts éf refined carbohydrates and small amounts of
meat and eggs.

Green and yellow vegetables supply vitamin Aj; deficlencies
handicap thyroid production. These defliclencies would be assoclated
with lower mental and physical activity: lower hyperactivity as
well as lower playground actlivity and performance on intelligence
tests (if slower mentation is measured on intelligence tests).

Lower thyrold levels -- slowness of reaction -- could be assoclated
with low distractibility and lack of short attention span. This
fits the pattern of relationships found with amounts of green
vegetables in home diets,

The pattern of vitamin C (citrus fruits) is less clear,

Vitamin C 1s involved in formation of serotonin and dopa, hence
deficiencies might result in distractibility and hyperactivity.
However, experimental deficlencles of vitamin C have not been
reported to produce marked changes in behavior, The behavior
patterns in children with low amounts of vitamin C and citrus fruits
was not definite, Vitamin C is involved in adrenocortical function;

in what way it is not clear., This could influence abillity to react

to stress, which could explain the high association of self-expression

and quickness of reacfion to authority, That l1s, however, a guess
that has little evidence to support it.

Milk is the nearly perfect food for promoting growth, It 1s
not however, a good source of pyridoxine, folic acid, pantothenic

acid, B12’ vitamin C or iron, Skimmed milk, dried or fresh, is not
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a good source of vitamin A, Then milk consumed with diets low in
meat and green vegetables and high in refined carbohydrates would
be expected to be negatively associated with ability to perform on
an intelligence test, playground activity, and hyperactivity. This
was the pattern found. However, this does not explain the slight
positive correlation with attention span., Also, amounts of milk
were probably not vallidly reported.

Most of the diets reported provided the recommended allowances
of protein. However, it was not calculated how much was cereal-
vegetable protein (with amino-acid imbalance) and how much milk-
meat protein. It was not reported whether cereal proteins were
eaten alone (wlthout a complete protein), in which case they would
not have been utilized as proteln. It was not reported whether
any proteins were eaten in states of calorie deflciencies, in which
case they would have been utilized for energy rather than protein
metabolism., However, the possibllity of changes in behavior due
to protein deficiencies in this group of Head Start children are
slight.

Amounts of calories would indicate primarily a vigorous
appetite and physical vigor. Thus the calorie intake might be a
result of hemoglobin level rather than the cause of it., Calories
are evidently associated with mental vigor also, which may be
associated with a lack of perseveration. Calories alone dc not
indicate nutritional adequacy.

The strongest inverse relatlonshlps to IQ and behavior were
the amounts of refined carbohydrates. This reflects in part the

displacement of other foods: those diets lowest in meat, and green
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vegetables had higher percentages of refined carbohydrates. The
inverse relationships are probably not so much due to the high
carbohydrate intake as due to the refinement. The highly refined
grains and sugars, developed commercially largely because of thelr
resistance to spoilage, are the cheapest sources of calories
generally eaten (though oatmeal and rolled wheat are cheaper).

But refinement has deprived them of most of the protective

elements with which they were naturally endowed. Perhaps enriching
bread with thiamin, riboflavin and niacin has glven a false assur-
ance about the adequacy of refined cereals for those whose dlets
provide high proportions of refined cereals and sugars,

Following are summaries of the relatlonshlps suggested between
food groups and some nutrients with hemoglobin levels, intelllgence
test scores and teachers' ratings of behavior.

The numbers refer to the differences in number of children
having posiﬁive (+) or negative (-) relatlonships. The number in
parentheses indicates the total number of children having high and
low ratings or IQs. Those with average IQs (90-110) and average
ratings (3-5 in a scale of 7) were not counted, All children were
included in hemoglobin levels, as above or below 12.5, the national
average for 5 year olds, Differences less than 5 were not reported,
unless they were one of the three largest (3 positive and 3 negative)
differences for that behavior,

In these tables, a high rating indicates positive healthy

behavior. Therefore a high rating in hyperactivity indicates a

low incidence of hyperactivity.




Meat
(over or under 66% of Low Cost
Food Plan)

+12 WPPSI (n = 42)

+12 Perseveration (n = 32)

+9 Lorge Thorndike (n 47)

+6 Self-expression (n = 42)

+6 Hyperactivity (n = 34)

+4 Hemoglobin (n = 98)

+4 Playground activity (n = 22)

+3 General Motor
Coordination (n = 25)

+4 Ability to understand
directions (n = 32)

+1 Playground independence

-4 Distractibility (n = 32)

-4 Fine Motor Coordination (n =

Enriched Cereals
(over or under 100% of Low
Cost Food Plan)

-16 Hemoglobin

-15 Lorge Thorndlike

-15 Classroom independence

-15 Playground independence

-14 WPPSI

-12 Ability to understand
directions

-~-10 Perseveration

-8 Playground activity

-7 Attention span (n = 35)

-6 Hyperactivity

-5 Quickness of reaction to
authority

+10 Self expresslion

Milk (over or under 66 gb LCFP)

-23 Lorge Thorndike

-22 WPPSI

-8 Playground activity

-6 Perseveration

-6 Hyperactivity

-4 Ability to understand
directions

+6 Self-expression

+5 Attention span

+5 Quickness of reaction to
authority
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Non-enriched refined carbohydrates
(over or under 133% of the Low
Cost Food Plan)

-22 WPPSI

-19 Lorge Thorndike

-22 Ability to Understand Directlons

-15 Class independence (n = 33)

-11 Playground independence (n = 31)

-10 Self-expression

-8 Playground activity

-10 Perseveration

-8 Hyperactivity

-5 Classroom activity (n = 23)

-5 Quickness of reaction to
authority (n = 47)

-5 General Motor Coordination

Green and yellow vegetables
(over or under 66% of LCFP)

-12 Hemoglobin

-13 Attention span

-10 Distractibility

-7 Quickness of reaction to authority
-6 Fine Motor Coordination
-6 Hyperactivity

+12 Perseveration

+12 Playground activity
+12 WPPSI

+15 Class activity

+21 Lorge Thorndilke

Citrus Fruits (over or under 66 o0
LCFP)

+14 Self-expression
+13 Quickness of reaction to authority
+5 Classroom independence

+2 Distractibility

+2 Hyperactivity

+3 General Motor Coordination




Eggs (over or under 66 ob LCFP)

=12 Distractibility
Perseveration

WPPSI

Lorge Thorndike
Attention span

Fine Motor Coordination
Playground independence
Classroom independence

Classroom activity
Hemoglobin

Iron
(66% Recommended Allowances)

-11 Hemoglobin

-10 Fine motor coordination

-9 Ability to understand directions
-6 Playground activity

-6 General motor coordination

-5 Lorge Thorndike

-5 Attentlion span

-5 Distractibility

-5 Self-expression

-2 Classroom independence

Calories
(1004 recommended allowances)

+11 Hemoglobin

+13 WPPSI

+10 Perseveration

+6 Hyperactivity

-5 Attention span

-5 Distractibility

-8 Fine motor coordination

Ascorbic acid
(66% recommended allowance)

+11 Lorge Thorndike

+7 WPPSI

+7 Hyperactivity

+7 Attention span

13 Distractibility

+3 Self-expression

+3 Quickness to react to authority
+4 Motor coordination general

+0 Classroom activity

-2 Playground activity

-15 Hemoglobin

Qulckness of reaction to authority

Other Fruits ¢ Vegetables (66% LCFP)

-8 Distractibility
+6 Self-expression
+6 WPPSI

Vitemin A (100% Recommended Allowances)

-13 Hemoglobin
-3 Attention span¥*
-4 Classroom activity#* 1
-2 Playground activity#*
-1 Hyperactivity#* j
+5 Playground independence
+6 Fine motor coordination
+9 Lorge Thorndike
+9 Perseveration 1
¥Included for comparison with
green vegetables
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There needs to be further study about the relationships
suggested, The evidence for the relationships between behavior
and nutrition is based on a small group of children: about 22-47
children had high or low teacher ratings of behavior. That is a
small group on which to base the hypothesis that pyridoxine, folic
acid, and pantothenic acid deficiencies have contributed to the
problems of poverty. Yet the possibility exists.

Teenagers and low income people eat large quantities of
refined cereals and sugars. They are exhibiting unrest, malaise,

impulsivity and perhaps (admittedly this is from a middle-class,

categorical and abstract aspects, to consider with perspective,
This unrest has grown since World War II when nutritionists began
recommending enriched bread and dry cereal as an acceptable sub-
stitute for whole wheat. Certainly the problems of our times are
not entirely due to white bread; however, refinemenﬁ‘gf cereals
and sugars may handicap ability to cope with the complex problems
among people who eat high proportions of them,
FAMILY INSTABILITY

42 families had no father living in the home. Four fathers
were deceased, the others were divorced or separated. 57 o6 of
families had no participation in any community organization by any
member of the family., 65 o6 of families had moved twice or more
during the child's five year lifetime. Add to this the fact of

) being poor and living next door to affluence; the combination is

ego-shattering.

middle-aged point of view) a lack of ability to consider relational,
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Marital counseling might help preserve family unitsj support
in coping with the problems of poverty that are nearly impossible
on low incomes 1is also needed. Certainly the mothers who have
inadequate job skills find it difficult to maintain homes without

husbands: poverty is the result of an unstable home. However, it

is also true that a man with inadequate job skills finds it diffi-
cult to maintain a poslition as head of a large household with
dignity: poverty 1s also the cause of family instability. Con-
tributing to family instablility and to inadequate Job skills are
the apathy, fatigue and irritablility that accompany inadequate
nutrition,

In this unstable equllibrium, living next door to sometimes
critical affluence and finding it impossible to meet the standards
of middle class society, it is understandablz that children do not

always receive the materials, the attention, responsiveness and

security necessary for the development of theilr potential., While
the solution of the family's complex problems sometimes requires
years, the needs of the children are lmmediate: five year olds
will enter first grade in a few months, The immediate needs of
the chlildren require caring, responsive adults, developmental
experiences and nourishing foods. These are provided in Head
Start classrooms,
Welfare

When families have not the reserves to carry them through
times of stress, the supportive services of welfare are necessary.

There was no evidence that these services were handicapping. There

was no evidence that providing services in times of crises promoted
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welfare as a way of life. While 57 families had received public
assistance at some time during their married life, only 17 of these
were receiving aid at the time of this study. Approximately half
of those families who had received welfare were families without
a father in the home. The one unemployed father whose family was
receiving partial assistance from welfare is now participating in
a vocational rehabilitation program. There was no evidence that
welfare families had lower intelligence or lower hemoglobin levels.
They did not have significantly larger families: +they had .4 more
children. They had less debt than non-welfare families (though
higher medical bills). Perhaps they found it more difficult to

borrow money.
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SUMMARY
% A survey was made of 115 Head Start children énd their
families in Missoula, Montana in September 1967. The survey
included home diet, socioeconomic data, performance on intelli-
gence tests, hemoglobin levels, class attendance, height and
weight. -

Eighty-eight families were self-supporting, i.e., not
receiving éublic assistance. There were five disabled fathers
and one unemployed employable father, The total number receiv-
ing welfare was 17. Eight Indian families had been brought to
Missoula for a prevocational program,

The average income was $3200, the average family was 6.3
persons., Thus the average family had about $1000 less than
needed nationally for necessities. There were four home diets
that provided the recommended allowances., Eighty percent of the
diets provided less than 2/3 recommended allowance in one or
more nutrients., That suggests limited financial and physical
resources with which to cope with stress. An unstable equili-
brium, readily upset by stress was evident: 57 families had
received welfare at some time during their married life° The
average total debt was $722. The largest debts were for medical
bills. The median winter and spring attendance was 85 ob. There
was no husband in 42 homes. There were stepfathers in 7 homes.
These indicate stress from lack of money, sickness and family
instability.

Five factors make it difficult to define relationships

between food and behavior with statistical significance:

Aruitoxt provided by Eric
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1) there is a five-fold difference in individuals' abilities to
absorb and utilize nutrients 2) mothers' reports of amounts
eaten were subject to many influences 3) the effects of hypothy-
roidism, hypoglycemia, irritability,excitability and apathy are
difficult to differentiate in subjective ratings of behavior
4) high amounts of carbohydrates may have displaced meat and/or
vegetables in varying amounts — there was no one consistent food
pattern, and 5) when there is not enough money to buy essentials,
choices must be made so that purchasing one necessity means doing
without another. Thus no one group of factors may be considered
by itself,

Therefore the relationships described are supported more by
the way they fit into a pattern predicted from results of con-
trolled experiments of deficiencies than by statistical analyses,

The average WPPSI scores associated with large and small
amounts of food groups are presented in Table LI. The differ-

ences were not statistically significant.
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TABLE LI
AVERAGE FALL WPPSI SCORES GROUP ACCORDING
T0 FOOD GROUPS IN HOME DIETS

Low amount High Amount
Food Group of Food Group of Food Group
Meat Group 93.0 97.4
Fruit-vegetable Group 96.6 103.2
Milk Group 100.0 93.9
Enriched Cereals 107.1 93,5 (22-30 oz)
95.5 (42 oz+)

Non-enriched Carbohydrates 95.4 93.7
Combined enriched and 100.1 97.7

non-enriched carbohydrates
Percent of food exchanges that 101.2 96.3

are refined carbohydrates
Combined meat-vegetable- 92 .4 98.5

milk groups

Refined carbohydrates (white bread, macaroni, crackers, cakes,
candy, pop, etc.) constituted over 50 ob of the food exchanges in
75 ob of the diets, and over 66 gb of the food exchanges in 20 ob
of the home diets.

Iron in home diets was inversely related to hemoglobin levels,
For those who ate small amounts of meat, the chief source of iron
was enrichment. ©C mg of ferrous sulfate given daily at school
for 108 days did not promote hemoglobin production. Amounts of
refined carbohydrate and milk were inversely related to hemoglobin
levels. Amounts of meat were positively related to hemoglobin
levels. While these data were not statistically significant,

they do make sense: there may be nutrients in meat that have

R R e e e
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been refined out of white flour and sugar that are not abundant

in milk and that are necessary for hemoglobin production.

A high refined carbohydrate, low meat diet is deficient in
pyridoxine, folic acid, vitamin B12 and pantothenic acid. Deficien-
cies of the first three result in anemia. Milk is not as good a
source of these particular B vitamins as meat. A diet that is over
66 ob refined CHO would produce asymmetric malnutrition similar
in some ways to an alcoholic's. Pyridoxine deficiency has been
reported in chronic alcoholism as a cause for withdrawal convul-
sions (90). One of the major causes for macrocytic amemia in
alcoholic points to folic acid deficiency (91). Deficiencies of
these vitamins could cause these same symptoms among the disadvan-
taged.

The evidence suggested that high amounts of refined carbohy-

drates snd low amounts of meat were associated with low playground
activity, more hyperactivity, and shorter attention span.

Vitamin A deficiencies cause hypothyroidism and hypoglycemia.
22 ob of Head Start home diets provided below 2/3 of recommended
allowances of vitamin A, Children with small amounts of green
vegetables (vitamin A) had lower playground activity, less hyper-

activity and longer attention spaus.

It would be possible with blood and urine tests to more
accurately define each child's nutritional status. Measures
could be designed to measure specific aspects of behavior expected
to be associated with various nutritional stati. Then relation-
ships between diet and behavior that were suggested by this study
could be tested.
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Poor diets were prevalent among Head Start children in
Missoula. It is suggested that these contribute to the poverty
cycle and must be corrected in order for the disadvantaged to gain

maximum benefits from improved education and employment opportuni-

ties.




L

M

13.

14,

15.
16.

17.
18.
19.
20.
21.

BIBLIOGRAPHY

Van Liere, Edward J. and J. cl1ifford Stickney, Hypoxia.
Chicago: University of Chicago Press, 1963 p. 323.

ILoc Cit,
Ibid, p. 281.

Wochi, Michael D, and Robert S. Goodhart, Modern Nutrition in
Health and Disease, Philadelphia: Lea and Febiger, 19
p. 1025,

Cowles, Milly, Perspectives in the Education of Disadvantaged
Children, New York: World Publishing Company, 1907 Dp. 90.

Ibid, p. 57.

Bard, Philip, Medical Physilology. St. Louis: C. V. Mosby Co.,
1961 p. 694.

American Physiological Society, Handbook of Physlology.
Baltimore: The Waverly Press, 1960 p. 1866,

Ibid, p. 924.

Bard, op. cit. p. 69%4.

Van Liere, op cit, pp. 299-300.
Ibid, p. 280.

Adams, C. W. M,, Neurohistochemistry. New York: Elsevier
Publishing Co., 1965 p. 563.
Ibid, p. 551.

Bard, op cit, p. 696.

Guyton, Arthur C.,, Textbook of Medical Physiology. Philadelphias
W. B. Saunders Co., 1961 p. 793.

Van Liere, op cit, p. 323.
Ibid, p. 322,
Ibid, p. 323.
Ibid, p. 241,

Ibid, p. 304,




22,
23.

24,

25.
26,

27.

28.

29.
30.
31.
32.
33.
3k.

35.

95
Wohl, op eit, p. 525.

McIlwain, Henry, Biochemistry and the Nervous System. Boston:
Little, Brown and Co., 1966 p. 193.

National Academy of Sciences, National Research Council,
Preschool Child Malnutrition. Publication 1282, Washington,
D. C.: National Academy of Sciences, 1966 p. 78.

£
e]
Q

0o it.

0
¢)
Q

o) it.

Poull, L. E., "The Effect of Improvement of Nutrition in the
Mental Capacity of Young Children," Child Development, 1938

Kubala, Albert L. and Katz, Martin, "Nutrition Factors in
Psychological Test Behavior," J. Genetic Psychology, 1960,
96: pp. 243-252,

Q
=
ct

s D. 146,
s P. 154,
. P. 155,
Wohl, op cit, p. 159.

Wohl, op

Q
=
ct

Wohl, op

o
e |
jct

Wohl, op

ct

Wohl, op cit, p. 163,

Ganong, William F., Review of Medical Phxsiologx. Los Altos,
California: Lange Medical Publications, 1965 p. 257.

United States Department of Agriculture. "Dietary Levels of
Households in the United States, Spring, 1965," Washington
D. C.: U. S. Government Printing Office, 1968 p. 8.

McIlwain, op cit, p. 191.

Wohl, op cit, p. 356.

Wohl, op cit, p. 81.

Guyton, op cit, p. 997.

Wohl, op cit, p. 77.

Wohl, op cit, p. 81.

Ganong, op, cit, p. 257.

USDA, op cit, p. 8.




bly,
45.
46,
47.
L8,
9.
50.
51.
52.
53.
5k,
55.
56,
57.

58,
59.
60.
61.
62.
63.

McIlwain, op cit, pp. 168-9.

e

Wohl, op cit, p. 384,
McIlwain, op cit, p. 169,
Ibid, p. 169,

Ibid, p. 171.

Ibid, p. 172.

Ibid, p. 173.

Ibid, p. 174.

Ibid, p. 175.

Ibid. p. 176.

USDA, op cit, p. 10,

Woho, op cit, p. 387.
McIlwain, op cit, p. 191.

Taylor, Clara Mae and Orrea Florence Pye, Foundations of
Nutrition. New York: MacMillan Co., 1966 p. 274,

McIlwain, op cit, pp. 177-191.

Ibid, p. 177.

McIlwain, op cit, p. 60,

Wwohl, op cit, p. 62.

Ibid, op cit, p. 401,

Mangay Chung, Aurora, et al, "Folic acid, Vitamin By, Pantothenic
Acid and Vitamin B12 in Human Dietaries," American Journal
of Clinical Nutrition, 9, Sept.-Oct., 1961 p. 579.

Wohl, op cit, p. 407.

44908

Eye

Hanson, 0. and Hagberg, B., "Pyridoxine Treatment in Epllepsy"
Acta Socletatls Medicorum Upsaliensis, 73, 1-2, p. 35 cited
in Journal of the American Dietetic Association, 53, Sept.
1968, p. 247.




97

68, Wohl, op cit, p. 402,

69. Ochs, Sidney, Elements of Neurophysiology. New York: John
Wiley and Sons, Inc., 1965, p. 410.

70. Ibid, p. 412,
71. Woolley, D. W., The Blochemical Bases of Psychoses. New York:

John Wliley and Sons, Inc., 1962 p. 20.

72. McIlwain, op cit, p. 315.

73. Ibid, p. 322,

74. Ibid, pp. 328-9.

75. Wohl, op cit, p. 407.

76, Woolley, op cit, p. 18.

77. Mangay Chung, op cit, p. 579.
78. 1Ibid, p. 580.

79. Wohl, op cit, p. 399.

80. Loc cit.

81. Wohl, op cilt, pp. 396, 401, 411, and 423,
82. Van Liere, op cit, p. 272,

83. Wilson, Logan and Willliam L. Kolb, Soclological Analysis,.
New York: Harcourt, Brace and Co., 1949, pp. L64-4773,

84, Church, Charles and Helen Church, Food Values of Portlons
Commonly Used. Philadelphia: Lippincott Co., 1966,

85. Agricultural Research Service and Consumer and Marketing
Service, Food Buying Guide and Recipes. Washington, D. C.:
U. S. Printing Offilce, 1937.

86, USDA, Dietary lLevels of Households in the Unlted States, ;
Spring 1965, p. 8. Washington, D. C.: U. S. Printing Office.

o TTERRGNTRET T R e e T

87. Wohl, op cit, p. 20.

88, Edholm, O, G., and A, L. Bacharach, The Physiology of Human
Survival. New York: Academic Press, 1965, p. 219.

89. LeBovitt, Corinne and Failth Clark, "Are We Well Fed?" Food,
| The Department of Agriculture Yearbook, 1959. Washington,
' D. C.: U. S. Government Printing Office, 1959, p. 628,

90. Wohl, op cit, p. 791.

91. Wohl, op cit, p. 792.

)| EC

Full Tt Provided by ERIC.




APPENDIX




Keep thlis information
for referenCe,cecceee

HEAD START
AND
FOOD!!

We plan to do a study this year to find out what is the best
possible food program and we are asking for your help.

At Head Start the children have nutritious snacks and a
hot lunch every day. In addition, we plan to give the children
different extra food suppléments (in a capsule) each day. Blood
tests will show if these help build up blood.

We will arrange for these routine blood tests which will
be given at the Missoula City-County Health Department,

If you or your family doctor have any questions about thils
study, please feel free to call Mrs, Nancy Munro at the Head
Start Office, phone 549-6403,

Thank you for your cooperation,

Nancy Munro, Nutritionist
Project Head Start

215 South Sixth West
Missoula, Montana

Tear Here
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I have discussed the plan for studying Head Start foods
and their relationship to bullding up blood with

(interviewer)

I do do not glve permission for my child

to take part in this study and to have the necessary blood tests,
NAME

ADDRESS

DATE
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Card No. DIETARY QUESTIONNAIRE Date

Family Name Interviewer

Address Head Starter

1. What foods would yow like to have served at Head Start?

2. What foods do you think do not need to be served at Head Start?

3, Can you see any way a Head Start nutritionist might help you?

4, What would you like to discuss or do at Head Start foods meetings?

5. Number of adults and children in family

5. How much 1s spent on food each week? (include dalry) ‘

7. Did you breast feed this (Head Starter) baby? yes no i

If no, what was the baby fed?
8. What foods did he receive at 6 months?

At 12 months?

« 9. At what age was he weaned?

10. Did he have any feeding problems as an infant?

11. Did you change your diet any during pregnancy? i

12. Do you give your children any special foods? (include vitamins)

13. At what age did your child begin to drink Kool Aid_ Pop Cocoa
Coffee_ ____ Beer Other




DIETARY QUESTIONNAIRE - 2 -

14. What food- did your Head Starter eat yesterday? Day of week

* Meals Food Items Amounts, 1f known Comments
Breakfast

: ]

© Iunch
Supper

At other times




- -
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DIETARY QUESTIONNAIRE - 3 -

15. How often does your Head Starter eat the following foods?

Focd No, of meals per
day week

)

Cereals

¥Dry Cereal

Amount

Rl

s .
Corn

s e tim et S P— - N —
Rice

T L R B T TY S R PR TY T FURX DL 2k ey N ed PHTT L] LU A e Nt G b " £l N 1 ATy + Y USSR ¢ S35 § 3 | 14 A4 a4 i

Wheat
Mac, Spag, Ndles_ N ‘ e e |

*¥Bread . . .

oy T LAY L

*Crackers = _

Cookies, cakes,
sweet rolls,
doughnuts_

Other ....—

RETEEr e SO ey L1l St o & (X SN pred

Beverages

- Miik, fresh
Miik, dried
Miik, evaporated

¥Cheese . . . ...

Pre~sweet ecned
Kool Aid_ . . . .

Pop

001 RS- 1 R 475 A, L1 1T

Cocoa

Beer
Coffee
Tea

L pp—1 L S e [ PRONIN FR Tt e 4103 vt Y

*¥*Julces

Other _ . —

» ¥Specify Kind (as -thite or whole wheat bread)
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DIETARY QUESTIONNAIRE - &4 -

Food No. of meals per
day week

Amount

Meats (S if stretched with macaroni, in stew)

Fish

Beef

Pork

Liver

Poultry

Game

Other

Fats end 0ils

Salad dressings

Oleo

Animal fats
(lard, drippings
saved from cookng)

Other

Legumes

Dried beans

Dried peas

Peanuts
Peanut Butter

Other




DIETARY QUESTIONNAIRE - 5 -

Food No.

day

Fruits and Vegetables

Tomatoes

of meals per
week

Amount

Remarks

Spinach__

Carrots

Parsley
Lettuce

2 AR TN

Yellow Squash.

Sweet Potatoes_

Green Beans

Cabbage

Turnip Tops

- g BEL 2

S AL LI TR T A R b WL T ERRT AT e

kA M

Brussels Sprout

8T,

Peas
Onions_

Beets . __ . ..
Turnips__

s Y ey D Sediid

BRadishes

White Potatoes

Other

Oranges

Grapefruit

g et o At

S MRET TN RIS ST st AL

Lemons, Limes

Strawberries_

Other berrles ) o

Pineapple .

LRSI 1SR 1 D, 2 R T T ke
V1A Tl o Y AT Y P IIER S W . wr

Barianas

T

Apples_ . .

Pears

AVE S LS IR

g re ha

Peaches

Apricots_,
Plums

e A4y

Raisins_

s AT T PE X

Prunes

Other _

Miscellaneous

Sugar (on cereal, bread, other foods)

Jam, Jelly

Syrup

Popsicles

Ice Cream,

Candy




DIETARY QUESTIONNAIRE - 6 -

Food purchased by child

Food from neighbors,

Other

relatives
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STUDENT'S BEHAVIOR RATING SCALE

CHILD'S NAME

SCHOOL, I

TEACHER

DATE

1. ACTIVITY LEVEL: 1In his classroom and playground behavior,
is the student more active, less active, or about the same as
most other students?

Classroom
very about highly
inactive average active
I I | 1 I I |
Playground
very about highly
inactive average active
l | L | | | |

2. GENERAL MOTOR COORDINATION: In gross body movements, such as
running, jumping, catching, etc., is this student poorly
coordinated, about average, or very well coordinated?

very well about poorly
coordinated average coordinated
I 1 | | I I i

3., FINE MOTOR COORDINATION: In activities requiring fine motor
control, such as printing, coloring, doing puzzles, plcking
up and holding objects such as cups, silverware, etc., 1s this
child poorly coordinated, about average, or very well coordinated?

poorly | about very well
coordinated average coordinated

| l I I I 1

4L, REACTION TO AUTHORITY: When you give directions or instructions,
is this child quick to react, about average, or very slow to react?

reacts about slow to
quickly average react

l l L l I | |




5. ABILITY TO UNDERSTAND DIRECTIONS: Does this child grasp instruc-
tions quickly, is he about average, or is he very slow to under-
stand directions?

slow to about understands
understand average quickly

I I | I ! I 1

6. UNDERSTANDING OF DIRECTIONS: When and if this child fails to
respond to directions does it appear to be because he

(1) doesn't understand
(2) is negative toward authority
(3) other (please explain

7. ATTENTION SPAN: In his ability to keep hils attention focused
on one subject for a prolonged period of time, does this child
show a long, short, or about average attentlon span?

long about very short
attention average attentlion

span span

I | | I | | |

8. INDEPENDENCE: Is this child highly dependent on you, about
average, or is he quite independent?

>

| In the classroom

|

Y very about  very

| dependent average independent
? I L | I I | i
| On_the playground

Z very about very

% dependent average independent
| 1
? 9. 1Is there anything about this child's behavior that you vlew as

unusually good, unusually bad, or at all atypical? Please explailn
briefly.




10.

11,

12.

13.

PERSEVERATION: In speaking or in an activity, does this child
tend to continue a line of thought or pursue an action long
after it has lost its appropriateness?

yes, often about very seldom
average

I | I I 1 I d

DISTRACTIBILITY: When this child is involved in an activity or
listening to a story or directions, 1s he distracted by noise
or motion?

yes, easlly about very seldom
average

I I I I 1 I I

SELF-EXPRESSION: 1In trying to communicate his ideas, feellngs,
or making his needs known, does thls child have difficulty in
expressing himself?

yes, often about very seldom
average

| I I | | 4

HYPERACTIVITY: In general everyday classroom routine, aslde
from any "special occasion," does this child show unusual
activity, "nervousness," by golng from one area to another,
rarely completing any project?

yes. often about very seldom
average

L | | | | | i




13.

SOCIAL HISTORY I

Length of residence in community:

Occupation of spouse:

Family income: 1966

1967
Educational attainments of parents:
Father
Mother

Birth order of subject:

Age of natural parents at time of conception of subject:
Father
Mother

Siblings: Number
Sex

Race or ethnicity of family:

Location of residence:

Any changes in family residence within the past five years?___

Are you paying rent or are you buying your home?

N A c—

Occupation of household head:
a. What does he do?

b. How long has he been doing it7

c. Last three Job descriptions:
1.

2,

3._

Significant family income or occupational variations in past
five years:




10.

SOCIAL HISTORY IT
Any changes in family residence within the past five years?
House no, moves Community_ no, moves

Are you paying rent or are you buying your home?
Amt, /mo.

Occupation of household head:
a. What does he do?
b. How long has he been doing 1t?
c, Last three Job descriptions:

1.
2.
3. o

Significant variations in family income or occupation in
past five years: (Give approximate amounts within $50/mo.)

Amount and kind of family debt:

one [$1-100| $101-500| $501-1000]| over $1000
a. Consumer . ‘
b, Solid (investment)
c. Medical
d. Car

L L]

Main occupation of natural grandparents prior to retirement:

Educational attailnments of grandparents:

th gr. | Some| H.S. Some Collegé]
or less| H.S.| grad.]| College | Grad.
Maternal: T .
Mother
Father
Paternal:
Mother
Father
Organizations family belongs to:
Membership: a. Participation (freq/mo)
b.
c.

Marital History: (Length of time 1living together)
a, Natural parents

b. Subsequent marriages:

Welfare History:

a. None __
b. Dates:
Recipients:

¢. Reason:




