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INTRODUCTORY

The aim of this work is to present in the fewest

possible words, and in the simplest possible manner,

the essential facts concerning food, and especially

with reference to the effect of too much or too little

food upon normal development, health and longevity.

The entire subject in its present accepted form,

has been developed within the past fifty years. Within

ten years higher efficiency has been shown to follow

the use of food quantities greatly less than was form-

erly thought necessary, and within three years of

the date of this writing it has been shown that life

is distinctly limited through the use of too much food

after full bodily growth has been attained. Within

the past year the probability has been indicated that at

least one form of feeble mindedness is dependent upon

too little food during infancy. A large number of

people, therefore, had left school long before this sub-

ject had reached the present stage of development, and

the object of this work is to make possible the utiliza-
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tion of the available facts for such persons, as well as

to furnish a practical method for instruction in the

schools for the ages in which such instruction should

begin.

The utilization of this knowledge, under ordinary

conditions of life, is difficult because of the problems

connected with the correct estimation of food values.

Methods in use are quite simple under laboratory con-

ditions, but impossible for general home use. The

simple method here proposed has been found easy to

apply, and to render general utilization of the valuable

knowledge possible. All that is necessary is to master

the simple elementary facts, and to practice weighing

ordinary foods as supplied at the table, for a brief

period, when it will be found easy to estimate, with

sufficient accuracy, the total values of a given meal,

without the use of scales. Since it is certain that ob-

servation of the necessary conditions will result in rear-

ing children of higher mental and physical standard,

in the development of greater efficiency, in the preven-

tion of sickness, and in the prolongation of life, it is



equally certain that the use of this knowledge as a

matter of daily routine will become general.

Until very recent years it was believed that the

differences between individuals of higher or lower order

was dependent almost entirely upon education. Per-

haps this is true, if we assume that correction of the

conditions upon which the development of individuals

of low order depend is a matter of education. Certainly

it is true if we admit that we can convert a feeble

minded child into a normal one by intelligent applica-

tion of modern rules of nutrition, as has been certainly

done. The real truth is that, leaving out of considera-

tion those who will come well within the definition of

feeble minded, we have differences in individuals due

to relatively smaller numbers of nerve cells in the brain,

to imperfect development of such nerve cells and to

toxie conditions due to over feeding. The rule among

these persons is that they are well developed, bodily,

and therefore more fit, perhaps, than their superiors in

mind, for physical work. Frugality, either in the use

of food or in handling it is unknown amongst them.
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The still lower strata, exemplified in crowded localities,

barely exist, and the majority of them are close to the

line of so-called feeble minded persons.

Under conditions of living as existing in the past,

these classes were unavoidable. About the close of the

8th century, Muni Btsan-po, King of Thibet "being de-

termined to raise all his subjects to the same level, en-

acted that there should be no distinction between poor

and rich, humble and great. He compelled the wealthy

to share their riches with the indigent and helpless, and

to make them equals in respect of all comforts and con-

ditions of life. He repeated this experiment three

times; but each time he found that they all returned to

their former conditions, the rich being still richer, and

the poor still poorer."

General conditions hitherto existing, and which still

exist, could result in no other way. Improvement has

been made, almost invariably through the efforts of in-

dividuals or groups of individuals. The time has now

arrived when improvements are due from universal

study of the factors upon which normal individual de-



velopment depends. Therefore the study of this sub-

ject should be methodically begun at the correct age,

and the precepts of correct living should be observed.

In childhood the individual is dependent upon parental

care, but at fifteen, or thereabout the question of

how to live should take precedence over all other sub-

jects of learning, for all other subjects are dependent

upon how well this is learned and practiced.

Closely allied to welfare of the individual, is com-

munal welfare. With this idea in view, we have given

a considerable portion of our limited space to directing

attention to the responsibility of the individual for public

conditions affecting health and longevity, and have

reprinted a portion of the publications of the Board of

Health of the State of New Jersey, and of Kansas. It

is believed if each pupil would make such investigations

of local conditions as would make it possible to comply

with the proposed requirements for a paper on local

conditions of sanitation and health, not only valuable in-

formation would be gained, but interest would be

aroused in movements in these lines, which would make

desirable improvements much more possible.
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While the need of more general knowledge of the

technical features of the subject, such as physiology,

physiological chemistry and physiological anatomy is

recognized, for the sake of brevity these have been

left for later courses, or for further investigation. For

this purpose a partial list of the best books on these

subjects, as well as of books in which the treatment of

the subject of food is of a more technical character, is

given. The economic features in selection of foods,

from a money consideration, should be considered in

the course of the practical demonstrations recommended.

The author is deeply impressed with the idea that

a more systematic method than now obtains should be

practiced, for the early recognition of possible defects in

school children. If it is true, as we have endeavored tu

show, that definite differences exist in the mental and

physical condition of individuals a proposition that

would scarcely seem to require argument the earlier

the recognition of such defects, the greater the possi-

bility of correction, and the better those in charge of

the educational programme will be able to provide suit-
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able instruction. If the Binet-Simon tests were applied

upon entrance of the child at school, and yearly there-

after, delayed development would be recognized at once,

and suitable means applied in time to secure the best

attainable results. There is no question about the pos-

sibility of improvement in many such cases, with the

probability that very many of them, by the exercise of

better rules of nutrition, at the very time when the fail-

ure of suitable nutrition is prohibiting normal develop-

ment, could be brought to normal form. This would

ultimately lead to greater supervision of the individuals

of the community than now exists, and would it not

be merely in line with a continuance, past the first year

of life, and throughout childhood, of the same method

in use in Newark, an account of which is given?

Heredity, alcoholism and disease three causes

which have bee* doing duty for too long a time as

stated causes of conditions we are unable to correctly

explain are given as causes of feeble mindedness.

Retiring, from necessity, from positive statements, we

now designate these as causative factors. Doubtless all



untoward influences operate to the detriment of the in-

dividual, and certainly we cannot correct all possible

untoward influences. The astonishing work in Newark,

and in Villiers-Le-duc, should be received as an earnest

of what may be done still further in the same direction,

and by the extension of the practice to the benefit of

children throughout the formative ages, and to attain-

ment of full bodily development.

The subject of feeble mindedness is not attractive,

and we turn with dread from it, as well as from a

candid consideration of our own deficiencies. In the

light of modern knowledge, one who has made a failure

of life, or even only a partial success, may well look

back, and regret the limited knowledge of the principles

upon which mental and bodily development depend, or

even that in childhood a curable defect was not rec-

ognized and corrected. Establishment of the fact that

mental and physical development, as well as disease,

early death or longevity are dependent upon controll-

able factors, establishes responsibility upon parents,

teachers, and public officials, as well as upon each in-
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dividual. It also gives promise of great future possi-

bilities to all who aspire to success, and are willing to

learn how to live, and to apply the knowledge to mental

and bodily development.

One may easily acquire the needed knowledge, but

most people also require advice and instruction from

a competent physician. The present general practice

is to delay until incapacity compels the service of the

physician, who has thus become, too often, only a re-

pair man. So fully has the fact come to be recognized

that disease may be avoided or prevented if the well

known preliminary symptons are early recognized, that

it has been proposed for every person who wishes to

avoid sickness, and who desires a long and successful

life, to consult a physician at least once a year, whether

conscious of any ailment or not. An interesting book

was prepared, entitled "How to Live,"* through

the efforts of a considerable number of eminent gentle-

men, so impressed with the importance of this step as

to be willing to go to the large expense and trouble to

* "How to Live,'' Fisher & Fisk.
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bring it to the notice of the public. Physicians have

recognized the importance of the step, and have

equipped themselves with the knowledge and appliances

to make the result of such an examination of the highest

value. It is needless to say that the physician who is

so really competent, in this line, instructs his patients

regarding food, in terms of calories. Such an interview

between physician and applicant no longer amounts to

the heralding of symptoms and the selection of an

empirical remedy which some one, at some time has

found useful for persons presenting such symptoms. It

becomes a systematic and intelligent survey of the body

of the subject, including an examination of the blood

and other fluids of the body, as well as the kinds and

quantities of food taken, of the occupation, and of every

factor influencing the life process, of which the question

of kind and quality of food is the most important single

item. The day of fatalism is ended and the morning of

intelligence is dawning.

A definition of a feeble minded person is "one in-

capable of maintaining a livelihood without assistance."



As that designation describes the lower fifth of human-

ity, we may equally designate as the highest fifth those

who, through their own efforts, acquire the highest com-

petency, and we may look to the remaining three-fifths,

as those who maintain a more or less precarious exist-

ence as the result of correctible incompetency. The solu-

tion of many social problems thus becomes comprehensi-

ble, through efforts which redound to the profound bene-

fit of all who attempt them, and to which there can be

no objection.

In extending what I have to say to cover so much

material relating to mind, to morals and to the far

reaching effect upon human development, I think we

are proceeding toward the inevitable activities to which

thoughtful consideration of the subject lead.



GENERAL DEFINITIONS

Nutrition is concerned with the materials and pro-

cesses required for the normal maintenance of the living

organism.

The subject of nutrition involves knowledge of An-

atomy, Physiology, Inorganic Chemistry, Organic Chem-

istry and Physiological Chemistry.

Metabolism is defined as the aggregate of physical

and chemical changes which occur in the fluids and

tissues of the body during life.

Food is the material required for the maintenance

of life, and is composed of carbohydrates, fats, proteid

and mineral substances.

Carbohydrates are substances composed of carbon

united with hydrogen and oxygen, the two latter in pro-

portion to form water. The class includes the sugars,

starches and cellulose. The carbohydrates are utilized

by the human organism chiefly for the purpose uf pro-
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ducing energy and heat, but are also converted into fat..

Fats consist of compounds of the fatty acids with

glycerine, chemically speaking, and are derived from

animal and vegetable sources. F ormed also in the body

from carbohydrates, as above stated, fats constitute a

reserve store, to be drawn upon when needed for the

maintenance of the life processes, and also for the pro-

tection of the body from rapid changes in temperature.

Proteid is a name applied to a series of highly com-

plex compounds derived both from vegetable and animal

sources, and which have been classified as Albumins,

Globulins, Albuminates, Proteoses, Peptones and Coag-

ulated Proteids. Proteids are essential to the construc-

tion of tissue.

Mineral substances are not generally classified as

food. Many foods contain mineral substances, and in

many reactions occurring during the processes of life,

the mineral constituent plays an important part. These

substances should therefore be considered.

Life may be defined as that state of organized being

in which a definite identity is continuously maintained
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under progressive normal conditions, the total inter-

ruption of which is followed by death.

For our present study we may consider we have

only to do with the continuous chemical processes of

life, so far as these processes depend upon the supply

of suitable food in correct quantities, and in a more

general way with the results of too much or too little

food.



THE STUDY OF FOOD

Liebig (about 1840) and his pupils were the first

to make a study of food from a scientific standpoint,

and in the following 40 years numerous investigators

corrected his erroneous conclusions, and prepared the

subject for subsequent accomplishments. Voit, of

Munich, was the next to present notable facts, and in

the period from 1880 to 1900 the exact relation between

the figure of calories developed by burning food ma-

terial in a calorimeter, and the value of the same food

for human use, were demonstrated. Many investigators,

among whom Atwater is best known in this country,

placed the subject upon a true scientific basis, and made

possible the utilization of accumulating knowledge to

increase efficiency and longevity, and to lessen sickness.

Fletchers observation of the effect in improved health

of food quantities less than had previously been consid-

ered necessary, attracted the attention of Prof. Chitten-

den, whose exhaustive investigations and authoritative

conclusions became the subject of world wide study.
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A vast amout of valuable work has been performed

in the Department of Agriculture of the United States,

in which the brilliant work of Atwater and his capable

associates laid the foundation for subsequent develop-

ments, the published accounts of which, among the

Bulletins of the Department, afford material of the

highest value and importance. Among these publica-

tions is Farmers Bulletin No. 142, containing extensive

tables of the composition and caloric values of foods.

The literature of the subject is now very extensive,

valuable and interesting, and while differences of opin-

ion exist among some of those whose work entitles them

to be considered as experts, the subject is probably more

free from controversy in its essential features, than any

other of equal magnitude and importance.

The chemistry of the fats has been very wtll

worked out, and much is known of the chemistry of

the carbohydrates as such, though much remains to be

learned of the apparently simple reactions through

which these substances pass in normal and abnormal

metabolism. The proteids present greater difficulties



21

owing to molecular complexity, and readiness of decom-

position. Much interesting and valuable knowledge is

to be found in the more modern works on Physiological

Chemistry, and a great deal is to be anticipated and

hoped for as the result of studies now in progress.

Of the intimate processes taking place within the

living cells we know comparatively little. The solution

of the mystery is highly desirable, since it would admit

of better control of the life processes and constitutes

an important feature of the limitation of life.

Considering the difficulties of the subject, however,

together with the comparatively short time it has been

possible to apply scientific principles to the study, as

well as the limitations involved with the expense of the

study, the subject, viewed as a whole, has already pro-

gressed to a stage where it is capable of utilization for

the benefit of man, to a high degree.



THE CALORIC VALUE OF FOOD.

The term Calorie as employed in the study of food

is that known as the great calorie, and is found by burn-

ing the substance in a calorimeter. It is the number of

degrees of heat developed in 1 kilogramme of water by

the complete combustion of one gramme of the sub-

stance.

The Calorimeter used for the purpose is known as

Atwater and Blakeslee's modification of the bomb calori-

meter of Berthelet. It consists of a heavy steel shell,

lined with platinum or plated with gold, and fitted with a

suitable cover. It is suspended in water, the temper-

ature of which can be accurately determined by means of

a thermometer graduated to fractions of a degree. The

substance to be examined is placed in a receptacle with-

in the calorimeter, which is then closed, filled with oxy-

gen under considerable pressure, and the substance under

examination is ignited by means of an electric spark.

Atwater also made extensive experiments to deter-

mine whether the figure of caloric value of food as

found by the use of the calorimeter corresponds with
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the heat developed in the human organism by the use

of the same food. This was accomplished by the con-

struction of a compartment in which men were placed,

at rest, and under varying conditions of work, and

the heat produced could be accurately determined and

recorded. The material consumed, as well as the

affluents of the body, were carefully weighed and an-

alyzed, and the conclusion was reached that the fig-

ures assigned to various food materials, as determined

by the calorimeter are sufficiently accurate. The sub-

ject cannot be regarded as closed, since differences of

opinion exist among various investigators, but the value

of the method and of the conclusions reached, for

practical purposes, is beyond question.

In many diseased conditions, as well as in healthy

individuals, food is not perfectly utilized in the human

body, at all times, as such utilization depends upon

many factors not related to the mere physical ques-

tion of amount of heat developed by combustion of

the food. But for purposes of comparison, as in our

present study, caloric values as generally presented

may be regarded as reliable.



VARIABILITY OF FOOD QUANTITIES

The quantity of food required varies with the cli-

mate, age, sex, stature and occupation. Individual dif-

ferences due to varying mental and physicial develop-

ment, habit and surroundings also exist.

Persons living in cold climates require more food

for given conditions than those living in warm climates.

Thus, generally speaking, one requiring 3,000 calories

per day in Russia, would need only 2,500 in Germany

and 2,000 in Italy. In temperate climates, differences

exist between the requirement for a given degree of

work, according to the season.

The largest number of calories per kilogramme of

weight is required during infancy, and this figure steadily

decreases with increase of age, while the total calories

per day increases with increase of bodily development,

until bodily growth has been established, when the figure

per day steadily decreases.
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The female requires less food than the male of the

same age, usually because the relative weight of the

female of the same age is less, and the female is usually

occupied with work requiring a smaller output of energy.

A person of either sex, if of larger stature will consume

a greater number of calories than one of less size, at the

same age. The greater the activity, or the greater the

work performed, the greater the number of calories re-

quired. Habit, degree of intelligence, as well as knowl-

edge of the subject influence the amount of food taken

by individuals.

Questions of differences in food used by different,

people, families or nations, are dependent upon habit,

climate and character of available food supply.

Questions of relative quantities of carbohydrates,

fats and proteids necessary to maintain what has been

termed a "food balance" have been widely discussed,

and present greater variability from the viewpoint of

the various investigators than any other phase of the

subject. Sentimental and other considerations have de-

veloped Vegetarians on one hand and meat eaters on the
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other. Persons living in very cold climates consume

more fat because food in small bulk, developing high

caloric figures, and of moderately slow digestion, afford-

ing a continuous supply of much energy is most suitable,

while excitable individuals are fond of carbohydrates,

which are rapidly and easily digested and assimilated.

The more recent developments in Physiological

Chemistry, as well as the classic studies of Pawlow and

his pupils concerning the subject of digestion, in which

the effect of the odor, color, appearance and condition

attending the serving of food upon the perceptive appar-

atus is shown to materially control the secretion of the

digestive fluids, have greatly modified the views which

previously existed concerning the subject. Given reason-

able variety of food, and food containing a sufficient

amount of inorganic ingredients, upon the presence of

which many chemical reactions certainly depend, in

normal processes of metabolism, the question of the pre-

cise relation of carbohydrates, fat and proteid in the

food ration, and referred to as the "food balance" be-

comes less important, and the question of the correct
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number of calories to maintain bodily growth and

activity, and to avoid unnecessary excess (which inter-

feres with normal metabolism, introducing poisonous

products of decomposition, causing sickness and death)

assumes paramount importance. It is quite certain that

fats can be split to form sugar, as it is equally certain

that sugar can be converted into fat in the course of

animal metabolism.

Eminent authorities have asserted that young child-

ren do not always receive sufficient food, and it is believed

many cases of Amentia (a variety of feeble mindedness)

are due to this cause. Social workers have clearly shown

improved conditions among school children by providing

suitable luncheons, in many places. At least one instance

is known in which a feeble minded girl was brought to

a normal condition by the use of correct food quantities,

under intelligent direction. Insufficient food quantities

during infancy and childhood may thus be followed by

disastrous results, or, according to degree of variability

from correct standards, may result only in delayed, im-

perfect, or relatively inferior development.
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Too much food in infancy is easily thrown off,

because the stomach at that period is little more than an

enlargement in a straight tube. Afterward, and during

the period of rapid growth, the organism is capable of

assimilating excessive quantities of food, which act as

a stimulant, introducing increased activity, resulting in

sleep. The education of the muscular system is then

going on, and is being transformed from a series of

more or less conscious acts to the involuntary, or uncon-

sciously acting apparatus necessary for the effective,

rapid and correct performance of the fully developed

individual. The exercise, over and over, of each muscle

in the particular work it is intended to perform, as well

for its gross development as for the development and

education of the nerve apparatus controlling its action,

requires the steady output of energy, which must be

supplied in the form of suitable food, in ample amounts,

or the development cannot proceed. Since the nerve

cells of the brain are directly concerned in all these oper-

ations, it is easy to see the connection between proper

amounts of food for the ages in which this mental devel-
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upment must take place, and perfection or imperfection

of such development. There may be, and doubtless are

other and various causes for various types of feeble

mindedness, the discovery of which is most desirable,

but we give considerable space to directing attention to

insufficient food as at least a common or frequent cause,

in the hope that it may supplement and support the

efforts being made in so many places for supervision of

the first year of the life of infants, by competent nurses,

acting under authority of the municipality or state.

In comparatively few cases, excessive quantities of

food during the period of growth result in the produc-

tion of much fat, and if the food quantity is large enough,

will result in early death through the excessive load put

upon the excretory apparatus, as well as through the

production of toxic substance due to decomposition of

undigested food. This condition is much more common

after full bodily growth has been established.

Physical maturity is reached at from the 15th to

the 21st year, at which period, the body having attained

full growth, the daily food quantity should be diminished.
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This is a critical period in the life history of each indi-

vidual, and in the opinion of the author it is quite as

important to provide for the changes which are due at

this period as it is to provide for the proper maintenance

of correct conditions during the period of infancy. It

is with this idea in view that it is so strongly urged

that the study of food should be seriously commenced

at the fifteenth year, if not in the fourteenth year. That

efficiency and success in mature life is dependent upon

the manner in which this problem is handled at that

time, can admit of no doubt.

Consideration of mortality tables with tables giving

the figures of food quantities as various observers in

different parts of the world have found in general use,

result in the conclusion that too much food is generally

taken after the fifteenth year. The following chart, for-

mulated from the report of the Board of Health of the

State of New Jersey for 1911, and found to closely cor-

respond with the figures of years since elapsed in which

the figures have been available, indicate the profound

influence of food quantities upon human life, and seem
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to show that life is distinctly limited by the use of too

much food after bodily development is established.

If it is true that too much. food is harmless at any

period, that period should be during the years in which

bodily development is proceeding steadily, and the death

rate in that period should be low. If it is true that too

much food is harmful at any time, the harmful results

should begin to be perceptible at or soon after the

attainment, of full bodily development, and when the full

results are realized should appear in the death rate.

Consultation of the chart shows the lowest death

rate for the entire life period to be in the years from 10

to 15, or at a trifle over one per cent. (This is excepting

the years over 90, when not sufficient numbers remain

alive to affect the comparison.)

The rate of 2.23 for the period from the fifth to the

tenth year, is also low, for the same reason which deter-

mines the lower rate of the succeeding five year period,

and it is slightly higher because the influence upon the

death rate of the diseases of childhood continue until

the fifth year.
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At the time this chart was formulated, the import"

ance of the effect upon infantile deaths of too little food

was not appreciated. It must be recognized that the

high death rate of the first year is not due entirely to

too little food, but to improperly prepared food, to the

absence of proper care in other directions, and to other

preventable causes. The effect of too little food during

infancy, in its worst aspect, is upon mental development,

as has been already pointed out.

Beginning with the fifteenth year, the death rate

steadily rises, a trifle less than one and a quarter per

cent for each period of five years until the age is 50,

through the 35 years of adolescence. This period of

35 years adolescence is one of vicissitudes. In it only

fifteen of the hundred we are studying perish. A very

few pass through it without serious illness. Practically

all have acquired infections or habits or both for which

toll is to be paid after the 60th year. Hopes and am-

bitions have been realized or lost, and the influences of

friends and associates have produced an effect. Those

who enter the period in good condition, and who have
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acquired habits of moderation and self restraint are in

excellent condition to meet the period of Old Age.

The chart shows an exceedingly low rate of deaths

for the period of rapid growth, and it shows the result

of ignoring essential requirements concerning the use of

correct food quantities in the acquirement of conditions

and affections which result in the death of a majority

before the age of 60.



FOOD QUANTITIES FOR DIFFERENT AGES

Hills table is generally accepted as a correct state-

ment of the food consumed for the various ages, under

average conditions.

HILLS TABLE
FOOD QUANTITIES.

Age
in

Years
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modifications are dependent upon the following factors,

named in the order of importance ;

1st Occupation.

2nd Weight above or below average.

3rd Season.

4th Climate.

An individual at 40 years of age, weighing 200

pounds, would of course weigh 25% more than the

average, and be expected to consume 3.150 calories per

day instead of the 2.500 allowed in Hill's table. One at

40, weighing 25% less than the average weight stated

for 40 years would be expected to consume 25% less food

than the figure stated. Differences so precise, of course,

do not exist.

The figure of calories per kilogramme of weight, or

per pound of bodily weight, would probably afford a

better feature for the determination of the correct num-

ber of calories to be used than the number of calories

stated according to age. With this idea in view, con-

siderabe study has been given to the subject with the

conclusion that a sufficiently close estimate of the correct
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food quantity for an individual, can be obtained by the

use of a very few figures.

Basing the calculation upon the number of calories

per pound of weight for the several ages, only three

figures would be required after the 20th year. The

differences are so great for the preliminary periods that

a different figure is required for each, thus;

During the first year the average calories per pound

weight would be 48

During the fourth and fifth years the calories per

pound would be 33

From the fifth to the fifteenth year . 24

From the fifteenth to twentieth 20

From the twentieth to the twenty-fifth 16

Thirty to forty-five 14

Forty-five onward 11

These figures are purely tentative, though serving

well enough as a basis for the beginning of the experi-

ence. Fortunately it is quite possible to determine, with

very little difficulty, the precise amount of food, in calor-

ies, for any individual.



The one factor which may be depended upon is the

maintenance of the bodily weight at a fixed figure. Start-

ing with the figure of calories per pound of weight for

the given age, as above stated, if the bodily weight is

daily taken, a few days will show this weight to remain

stationary, increase or diminish according to the suitability

of the figure for the purpose. Under intelligent direction

this can be accomplished in any individual in good health.

The first effort should be to ascertain the smallest

amount of food which can be taken, which will admit

of keeping the bodily weight at a fixed figure. When

this is determined, and the figures adhered to, it will be

found unavoidable that the weight will be increased,

or diminished, according to the increase or diminution of

the daily ration.

As well as the numerous factors influencing the

correct daily ration which have been already alluded to,

it seems probable that one which is rarely considered,

should have attention. This is the question of what the

weight of the individual should be to correspond with

similar individuals in the same family. That is, if a
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family of healthy individuals, through several generations

have been generally large, and stout, the attempt of one

of such family to reduce the weight very greatly below

that which in this case might be designated as the natural

weight, the effect will be found detrimental, unless the

weight was excessive, in which case .the family could not

be properly designated as a healthy one. Conversely, the

effort of a naturally thin person to become plump and fat

is likely to be accompanied by catastrophy.

Though apparently a problem, the question is in

reality a simple one, and one which any intelligent person

who seeks to ascertain the exact ration adapted to health

and high efficiency, will find little or no difficulty, by a

little effort in doing. Those who have a real desire to

maintain health and long life, as well as the highest effic-

iency, will not abandon the practice which leads to it.

Those who have not sufficient will power to master their

animal appetites, will, of course, either not make the at-

tempt, or having made a half-hearted attempt, will fail.

It must be admitted that it requires a great deal of deter-

mination to refrain from eating the things of which one is
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exceedingly fond, or even of limiting the quantity always

to reasonable amounts. Until the attempt is made, one

will not realize how much of the daily pleasure of life is

found in eating. To allow this or any other pleasure to

so dominate life that desire cannot be resisted, or its sat-

isfaction confined to reasonable limits involves a moral

obligation which can here be only alluded to.

Observation of the factors which indicate a correct

food ration have until recently been confined to such par-

ental notice as individual experience or ability has made

possible. At Villiers-Le-Duc the requirement seems to

be confined to such infants as are put out to nurse, and

at Newark it is, of course, confined to the first months of

life. In the ages from 1 to 10 natural conditions are

probably sufficiently good to insure the safety of the in-

dividual, so far as this can be accomplished within the

ability of the parents. Since it is in these ages that

mental development is progressing, and since it is certain

that such development cannot proceed normally unless

the child receives ample nourishment, and remembering

the development of feeble minded individuals is a matter
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which affects society more profoundly than it does even

the individual or the family in which these unfortunates

appear, it would seem all available means should be em-

ployed by the State to prevent such catastrophies. This

might be accomplished by the extension of the work of

visiting nurses to observation of the children beyond in-

fancy and until the tenth year.

We require a large amount of data in order to for-

mulate figures of food quantities required for the differ-

ent ages, and it is hoped that this will be accomplished

through the introduction into the schools, along with the

study of the subject as here presented, of a series of

records which can be made available for statistical pur-

poses. The knowledge thus gained would be of the

very highest value.



SYSTEMATIC CALCULATION OF FOOD

VALUES

In the laboratory any system of weights and meas-

ures may be used, with equal facility. For common use,

two systems have been proposed, one by Kellog in which

the calculation is made in values of calories per ounce.

The other, proposed by Fisher is based upon calories per

centum and the somewhat indefinite "food portion."

Values given in most tables are in calories per pound,

which, for purposes of general comparison, are as useful

as any.

For the purpose of universal application of the

principles involved, it is necessary to make use of factors,

knowledge concerning which can be easily acquired;

figures concerning which can be easily remembered, of

which the one for each food must be for a quantity ap-

proaching as closely as possible to quantities most com-

monly handled.
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These conditions are best met by the use of the

metric system, because it is a decimal system, and, there-

fore, easy to divide or multiply mentally. For the same

reason the expression of food values for quantities of

100 grams is best adapted to the purpose. It is as easy

to remember the figure value of 100 grammes of food as

it is to remember the figure of values for one pound, or

one ounce. It is found easier to estimate, without scales,

after a little practice, the weight of portions of food, if

the metric system is used, and if the value is calculated

in quantities of 100 grams.

To utilize the available knowledge of the subject, one

has only to practice weighing food as supplied at the

table for a brief period two weeks is usually ample

when it will be found easy to estimate, with sufficient ac-

curacy for the purpose, the weight of any given quantity

of food without the use of scales, or weights; in the

course of this experience, one will have automatically

memorized the caloric value of all the commoner foods,

and with the table of values for food at hand for con-

sultation when unusual foods are presented, will be able



These scales are nickel plated throughout, with dial

of dull finish graduations and figures are in black.

Area of base 5^4 m - square

Height over all 5 in.

No. F 06y2 Capacity 500 x 10 gr.

The method of using the scale is as follows : Sup-
pose the food prescription for given meal consists of :

Meat 100 grams
Potatoes 80 grams
String beans 120 grams
Wheat bread 60 grams

An empty plate is placed on the scale and by means
of the knob the dial is rotated until the zero point is

opposite the end of the pointer, meat is placed on the

plate until the pointer indicates 100 grams; the dial is

again rotated until zero is opposite the pointer; potato
is added until 80 grams are indicated, and so on, the

zero point on the dial being each time brought opposite
the pointer until at the completion of the operation we
have on the plate all the food for the meal, each kind

of food accurately weighed.
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to determine the values of any given meal with facility.

We have found the limit of error in this practice to lie

within 10 per cent, and frequently within 5 per cent,

which is sufficiently accurate for the purpose. Prof. Hill*

(Columbia University) finds nurses acquire ability to

determine correctly the total value of any given meal,

after a short practice in weighing foods as ordinarily

supplied, and the writer has met with similar experience-

in the instances of many who have given the method as

here proposed a trial.

The first step in the procedure is to weigh the food

supplied for each meal. This is most easily done with

a spring balance scale (see illustration) the price of

which varies from fifty cents to five dollars or more, ac-

cording to the finish of the instrument. This scale differs

from others only in having a movable dial. The empty

plate is placed upon the scale, and the dial turned so that

the pointer is over zero. One variety of food is placed

upon the plate, which is again placed upon the scale, the

* Journal American Medical Association, Aug. 7, 1909, Vol.

LIII, pp. 457-458.
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weight noted, and the dial again returned to zero. This

is repeated for each addition of food.

The list of weights so made is then laid aside until

after the meal, when the table of food values is consulted,

the figures for each article noted, and the total calories

for the meal found.

This should be continued until the pupil is able to

estimate, to within 10 per cent of the actual weight, any

portion of food presented, without the use of scales.

For school purposes the class should be conducted

through, a preliminary survey of the subject, in which at

each session a written statement of the value of a desig-

nated number of foods, previously memorized, should be

made. This should be continued until the values of all

the commoner foods are memorized. Luncheons should

be provided at least once weekly, oftener if numbers re-

quire it, in which, at first, Section one of the class should

weigh each food portion. In the meantime this section

should make weights at home continuously in order to

become familiar with varying food portions. A second

section should then begin with a given luncheon, while
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the first section should make the calculation of weights

without weighing, reporting in writing. A variation on

estimated weights amounting to more than 10 per cent of

the weight in 6 out of 10 articles should require the re-

turn of the student to the first class until a better average

is made.

At the beginning of the term each student should

make a dated written statement, in a small book, of the

sex, age, height and weight, in which should be recorded

by the physician of the school the physical condition. A

weekly record of the weight, and daily entries should be

made of the number of calories in food consumed. The

difficulties attending such a procedure are not as great as

they at first appear.

So far as the influence of the matter of the develop-

ment or non-development of the individual is concerned

with relation to the public, probably the control of the

life process up to the tenth year is all that is necessary.

This need not of necessity bring the matter within the

province of the school at all, as the visiting nurse is the

factor of greatest importance in the problem, and govern-
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mental control in the period of childhood would require

to be exerted, beyond provision of nurses, only to cases

in which public charity is required. The value of rec-

ords, however, if in each case records could be formu-

lated in the school, would be very great, as well as intro-

ducing, at the beginning of school life, the vital question

of living in accordance with developed knowledge, in-

stead of only legendary knowledge, valuable and im-

portant as legendary and parental knowledge is in such

families as may be considered of high order of intelli-

gence and development. It would hardly seem necessary

to present further argument as to the desirability of edu-

cation concerning life in its most important aspects, and

in fields which it must be admitted are at present almost

totally neglected.



COMPARISON OF VALUES AND COST OF

FOOD

No reference has thus far been made to questions

of cost of various articles of food, or to the fact that the

high cost of living is due in great measure to disregard

of the relation between the cost of given articles of food

and the food value of the same. Thus, meat, if we add

to the cost of that which is actually assimilable, the cost

of considerable waste, for which we have to pay, as well

as for the part which is assimilable, would cost ten cents

for a quantity which would yield 100 calories of actual

value. Certain cuts, in many localities, would cost much

more. Of bread, the quantity yielding 100 calories of

actual assimilable value would cost five-tenths of one

cent; of sugar, two-tenths; of several varieties of fish,

one-tenth. Meat costs therefore 100 times as much as

fish, 50 times as much as sugar, and 25 times as much as

bread. It must not be forgotten that the cooked meat,
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because of its attractive flavor, produces a more profound

impression upon certain essential life processes, as proved

by Pawlow, than any other of the articles named, if we

consider them merely as lumps of sugar, a slice of plain

bread, and a portion of fish as prepared by an unedu-

cated or incompetent cook. These are precisely the

reasons for the indiscriminate use of meat. And here we

have again an object lesson of the highest value concern-

ing the variety of methods possible to give to the cheaper

articles, the added value which comes through the ability

of the skillful cook. Possibilities are thus indicated to

the thoughtful person who is willing to acquire the know-

ledge of the basic principles involved, as set forth by the

illuminating work of Pawlow, as well as the work con-

cerning food of the illustrious investigators in that field

which has been alluded to.

Mr. Fletcher claims, and the statement is without

doubt true, that millions of dollars are being saved, in

the aggregate, by people who have adopted the expedients

he recommends.

An absolute system of accounting has long been
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known to constitute an absolutely essential part of any

successful business, and even the more successful house-

keepers make use of accounts, as one of the essential

features of their success. It would be impossible to do

business with a bank without accurate accounts, but the

busines of life is conducted without accounts. The re-

sult is an invariable overdraft upon life, for which we

pay in the loss of as much as 25 per cent in time through

sickness, and, in the aggregate, of 50 per cent in the

number of years we live. Moreover, I shall show, in the

examples of meals commonly taken, that the absence of

accounting results, as we should expect, in using extrava-

gant amounts of food, as well as in irregularities and

inebriety. I wish it to be distinctly understood that these

statements are conservative, rather than exaggerated.

In the following examples no effort is made to show

what the meals exemplified ought to be. The small avail-

able space is utilized, rather, to emphasize the harm

which continually follows the haphazard methods of eat-

ing in common vogue. A vary large, and very interesting

and valuable book could be written on the questions in-
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volved in the preparation of food to meet the require-

ments which Pawlow has shown to be necessary, in the

selection of material of the lower instead of the higher

cost, and in the combinations of dishes to make a meal

so attractive, and so fitted for perfect nutrition as to make

the economical variety more desired than the costly one.

It will be found much easier than first thought pos-

sible, to estimate, mentally, the total calories consumed at

a given meal, as has already been stated. This is due,

in part to the fact that several items of food are always

used. Thus, bread is always used. It will be found that

a slice of bread, as served in any family, usually weighs

almost precisely the same number of grams. Probably

the slice of bread from an ordinary loaf will weigh 40

grams more frequently than any other figure. As the

value of bread is 250 calories for 100 grams, the single

slice weighing 40 grams has the value of 100 calories.

A one inch square of butter weighs 15 grams. As

100 grams of butter has the value of 800 calories, it is

easy to place the value of 15 grams of butter at 120

calories. A small egg weighs 40 grams, a large one 50
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grams. An average lump of sugar weighs 10 grams, and

a heaping teaspoonful of granulated sugar weighs 15

grams. One will find in the use of milk and cream almost

exactly the same amount habitually used so that once

having measured the quantity, it will not be necessary

to depart from the figure of caloric value so found. The

caloric value of both tea and coffee are so small it is

quite unnecessary to take either into account, if the

values of the sugar and milk or cream are noted.

The following is a breakfast so commonly taken we

will use it to illustrate the simplicity of an account of the

value in calories of a meal :

FIRST EXAMPLE

Weight
of food

in grams

100

30

40

20

30

Food

Calories

per 100 Total

Cost grams Calories

Two boiled eggs 10 150

2 squares butter 03 800

1 slice bread 01 250

2 lumps sugar* 400

Milk* . . .01 80

150

240

100

80

67

*taken in one cup coffee 15 637
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SECOND EXAMPLE
200 Oatmeal 04 80 160

90 Milk 01 80 72

45 Sugar 400 180

200 Beef Steak 25 250 500

40 Bread 01 250 100

30 Butter 02 800 240

200 Wheat Cakes 05 250 500

50 Maple Syrup 01 200 100

150 Potatoes 02 100 150

Coffee ...'.... 05

30 Cream . . .01 180 54

2.056

This second breakfast, not unusual as the figures

might indicate, if a fair sample of the two ensuing meals,

would show a total for the day of at least 4,000 if not

5,000 calories. One would presume a person would re-

quire to he in pretty good health to eat it and in the

earlier years of adolescense, such persons are spoken of

as the "picture of health." With ruddy complexions, fat

often to obesity, they meet the common but erroneous

idea of health, and are usually shocked, when they make

application for insurance, to be declined as impossible

risks, and to be informed they have a fatal and incurable

malady with three or four years to live.
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The life history of such a person is the common one

of today. Such a person finds the table one of the chief

delights, if not the chief delight of life, and until quite

recently was unlikely to learn of his fate until it was

upon him. Within the past year or two, thanks largely

to the work that has been done in the field of foods, such

a person learning high blood pressure is a forerunner

of several fatal complaints, applies to a physician in time

to admit of cure. If the medical advisor is competent,

the source of trouble is located, suitable instructions

given, and the condition corrected. It means a great

deal to give up the pleasures of the table, especially after

long enjoyment of them, and it is exceedingly disagree-

able to eliminate the fat forming foods, and reduce the

total quantity taken in the 24 hours to such a figure that

the weight will be reduced to a normal figure. Those

who have the fortitude to do this recover.

A large percentage of such cases develop a series of

affections generally spoken of as "minor ills," such as

neuritis, rheumatism, derangement of the digestive ap-

paratus and other affections which automatically reduce
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the diet by making it impossible to eat. Of the two,

these are the more fortunate class. The third class con-

sists of persons who, through overeating and deranged

metabolism consequent upon it, become infected with

various diseases such as tuberculosis, or typhoid fever,

which may or may not prove fatal.

The percentage of people in the years of life from

20 to 45 who cannot be1 shown to belong to one of the

three classes described above, is just equal to those who

survive beyond the 70th year of life.

Habit determines, to a large extent, the amount of

food taken by individuals, and this habit is usually of

the family traits, and, therefore, of the hereditary type.

As habits are about as communicable as contagious dis-

eases, this habit is transmitted from one person to

another, through association.

Let us now examine the menu for two entire days,

of a person who performed a part in a series of experi-

ments made for the purpose of ascertaining the effect

upon efficiency of a diet composed of food selected ac-

cording to taste ,
without regard to quantities, except



55

that such quantities were taken as the subject felt dis-

posed to eat, and of the effect of a diet regulated as to

quantity and also as to the materials eaten.

The meals for the first day were taken at the be-

ginning of the experiment, in the usual haphazard man-

ner, and ordinary conditions :

BREAKFAST

Quantity Cost in Calories per Total

in grams FOOD Money 100 grams Calories

222 Beefsteak 20 250 563

234 Fried Potatoes -.02 150 350

34 Onions 02 100 30

68 Gravy 01 (?) 25

144 Bread 02 250 375

15 Sugar 400 60

Total Calories for Breakfast 1,403

DINNER

171 Beef 20 250 325
350 Boiled Potatoes 03 100 350
55 Onions 01 30 15

234 Bread 03 250 560
27 Sugar 4CO 100

Total Calories for dinner 1,350
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SUPPER

195 Corned Beef 15 250 500

170 Potatoes 02 100 170

21 Onions 01 100 21

158 Bread 02 250 374

21 Sugar 01 400 84

Total Calories for supper , 1,149

Total Calories for the day 3,902

The only possible excuse for food quantities of the

above figure would be that the man would be at hard

manual labor. And yet it was a common experience and

according to Hill's table would be within the limit.

In the experiments in which this was a part, the

idea was primarily to lessen the proteid, and increase

the carbohydrate, as more healthful, and as likely to

afford a higher degree of efficiency.

The following is the account of the food and totals

taken by the same person for one day six months subse-

quent to the above :
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BREAKFAST

Quantity Cost in Calories per Total
in grams FOOD Money 100 grams Calories

150 Fried Rice 02 150 150

50 Syrup 01 200 100
150 Baked Potatoes 02 100 150
10 Butter 01 800 80
15 Sugar 400 60
30 Milk . 80 25

Total Calories for Breakfast 565

DINNER

250 Pea Soup 03 50 125

150 Boiled Onions 02 100 150
150 Sweet Potatoes 04 100 150
75 Bread 02 250 195
20 Butter 02 800 160
30 Sugar 400 120
60 Milk , .01 80 50

Total Calories for dinner 950

SUPPER

120 Salad .05 50 60
32 Crackers 01 250 75

20 Cheese 01 450 90
79 Saratoga Chips 01 500 400
100 Rice Custard 05 500 500

Total for supper.. .33* *1,125

Total for day . 2,640

* The figures of cost are purely relative, and the actual cost

of any of the meals illustrated would depend upon circum-
stances in which served and many other factors. The figures
are here given in this way to illustrate the manner in which
the costs should be entered in the daily calculation.
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The person undergoing this experiment attained a

remarkable improvement in physique and in muscular

performances under the diet in the last table as compared

with his condition and performance while taking the diet

given for the first day.

In the light of recent experience the man was eating

about twice as much at the beginning of the experiment

as he should have taken and continuance in such course

would lead to the results pointed out to inefficiency,

sickness and death, about in the order in which it befalls

those who ignore the important factors which we are

attempting to describe. That this practice is so nearly

universal, at this time, is the most deplorable feature of

it, and it is not expected that adults will readily change

habits so firmly fixed as this. There are many, however,

who are doing so, and many people are to be found who

are perfectly familiar with the average number of calories

they are taking, and can tell precisely the number re-

quired to maintain bodily weight at the figure they have

fixed. It is needless to say that these persons are of the

highest order of intelligence, are eminently successful,
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and are in the very front rank of their competitors. One

for example is a physican. His offices are crowded and

his services in demand to a degree far exceeding his

ability to handle his patients without assistants.

Dr. W. O. Atwater, to whom reference has been fre-

quently made, and whose work, extending over a long

period of years has been so noteworthy and valuable

that reference to it, or utilization of some part of it

would be necessary to the intelligent discussion of any

phase of the subject of food, in writing upon the

"Needless Use of Expensive Foods," * says:

"A common mistake in purchasing food is in buying

the more expensive kinds when cheaper ones would serve

the purpose just as well. This is often done under the

impression that there is some peculiar virtue in the cost-

lier materials and that economy in the diet is detrimental

to dignity and welfare.

The difficulty is the ignorance of the simple princi-

ples of Nutrition. That ignorance results in a great waste

*U. S. Farmers Bulletin No. 142.
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of money. The maxim that "the best is the cheapest"

as popularly understood to apply to the higher priced

materials, is not true of food. The larger part of the

price of the costlier foods is paid for appearance, flavor

or rarity. While the dearer articles are often more

pleasing to the palate, and are sometimes more easily

cooked or possess a finer flavor, they are no more diges-

tible nor nutritious than the cheaper ones. People who

can afford them may be justified in buying them, but for

persons in good health and with limited means they are

not economical, and often increase the cost of food out

of all proportions to nutrients furnished.

The plain, substantial, standard food material, like

the cheaper cuts of meat and fish, milk, flour and corn

meal, oatmeal, beans and potatoes, are as digestible and

nutritious and as well fitted for the nourishment of people

in good health as are any of the costlier materials.

Writing of the "Waste of Food" Dr. Atwater says :

"The use of excessive quantities of food, which is a com-

mon dietary error in this country, among not only the
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well to do but also those in moderate circumstances, en-

tails a waste of food in at least three ways ;

First More food is eaten than can be properly

utilized by the body. This is not universally true, for

there are some people who do not eat enough, for health-

ful nourishment. But the eating habits of large numbers

are vicious, resulting not only in a loss of food material

but in an increase in the labor of digestion, to say nothing

of the injurious effects which overeating may have upon

bodily organs and functions.

Second More food is served than can be eaten, and

the excess is thrown away as table waste.

Third The third form is that which occurs in the

preparation of food materials for consumption. Thus

in removing the inedible material, as skin seeds, etc., from

fruits and vegetables, more or less of the edible portion

is removed also, depending upon the care with which the

work is done. The greatest loss from a pecuniary stand-

point, however, is in the waste of animal foods in which

the nutriments are in their costlier forms. The "trim-

mings" of meat, which are left with the butcher or
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removed in the kitchen frequently contain one-eighth of

the nutritive material paid for. Part of such waste is

inevitable, but much of the valuable nutrients might be

saved if the materials were used for making soup. The

more economical cuts of meat as loin of beef, rib chops

of lamb, and similar cuts, one-fifth the cost goes to pay

for bone. Such cuts, therefore, should be avoided by

those who wish to get the most actual nutriment for their

money.

Other things being equal, foods furnishing nutri-

ents which can be most easily and completely utilized

by the body are the most desirable, since they will not

bring unnecessary exertion to the various organs. Many

kinds of food which in their natural state hold the most

valuable nutrients in such form that the digestive juices

can not easily work upon them are so changed by the heat

of cooking that they become easily digestible. Thus the

importance of proper cooking can hardly be overesti-

mated. Things which please the palate stimulate the

flow of the digestive juices; for this reason food should

be made appetising. An attractive diet pleases the
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aesthetic sense; hence refinement in food habits is as

desirable as in other phases of our daily life. The sense

of comfort and satisfaction produced by even the appear-

ance of food well cooked and served is of indisputable

value. Fortunately such satisfaction is within the reach

of almost all.

Among people who have the benefit of modern com-

fort and culture the palate revolts against a very simple

diet, and for this reason the nutrients are usually sup-

plied from a variety of articles some of animal, some of

vegetable origin. With a varied diet it is also easier to

secure the proper proportions of proteid to fats and car-

bohydrates,"



FOOD INEBRIETY

The effect of overeating produces a form of inebriety

differing in different persons, and followed by a reaction

exactly as occurs in alcoholic inebriety. The ill effects

are equally marked, and, if possible, inflict greater

damage upon the mind and body. The two varieties of

inebriety are common in the same individual, the one

leading to the other. Both are created by habit, and

equally due to indifference to personal welfare, and to

the inevitable consequences, though perhaps the certainty

of disastrous consequences from overeating are not as

generally known as from alcoholism. The food inebriate

is as near the line which separates normal persons from

the feeble minded as the inebriety is pronounced, just

as is true of the alcoholic inebriate. Indeed it is probable

that inferior mental and physical development are con-

tributing, if not determining causes of both forms of

inebriety. The demands of life, and maintenance of a

position in competition with those of the class in which
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the individual is found, proving beyond the power of the

feeble individual, resort is had to overeating, and to over-

drinking of alcoholic beverages in the struggle to main-

tain a livelihood, and position among competitors. Habit

soon fixes the vice upon the unfortunate, and adds to

the burdens. For this class of persons hope must lie in

supervision of the individual during the period of devel-

opment, in the ages from one to ten, and the writer

predicts that the number of feeble-minded individuals

developing in a locality, will be lessened in proportion

to such beneficent service as has been performed in the

two places, Newark, New Jersey, and Villiers-Le-Duc,

elsewhere referred to.

The food inebriate, like the alcoholic inebriate, may
be good-natured or quarrelsome, and may be stimulated

through the period of excitement to excessive physical

activity for a time, only to relapse, with the appearance

of the reaction, to a more exhausted condition than

before.

Food is a positive stimulant, and when taken in

proper amounts a harmless one. It is when the amounts

are excessive that auto-intoxication is established
; and

the overload upon the excretory apparatus inflict fatal

consequences.



RESPONSIBILITY FOR HUMAN WELFARE

Extension of aid and support to the aged, the sick

and infirm is accepted as high ethical obligation. In

its highest moral aspect this principle applies to "the

least of these" to the truly unfortunate who during in-

fancy and childhood were deprived of the kind of care

and support which is necessary to normal development.

Continuing through successive generations an hereditary

tendency becomes fixed in a family, resulting in the

varieties of defectives. Society is thus compelled for

safety to check the influx into it of such individuals,

and of the several methods proposed for this purpose,

that which seeks to supply benign care during infancy

.and childhood, fortified by such material assistance as

may be needed, not only offers the plan most in accord-

ance with the moral sense, but also advances the one

certain means of elimination of the socially discordant

element. Our study of food with relation to its intelli-

gent use, is the first step in that direction.
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Advancing civilization thus develops the necessity

of observation and control of all conditions affecting the

community through the activity of individuals as such,

and through the multiplicity of such activities, of the

combined effects upon the community.

Concerted action being dependent upon individual

interest, the educational system is deficient which fails,

first to train the. individual in correct methods of liv-

ing, second to supply instruction concerning individual

responsibility, and third to designate the practical part

which each individual should take in the vital and

general efforts necessary to the establishment and main-'

tenance of sanitation and hygiene, generally, and in the

higher significance of both terms.

It is said the rate of infant mortality is the most

sensitive index we possess of the degree of civilization

of a community. The following table,* together with

the comments preceding it, is printed in illustration :

*
Page 376 Bulletin Kansas State Board of Health,

1916.



INFANT MORTALITY ALL OVER THE WORLD

A baby dies in the civilized world every ten sec-

onds.

Most of these deaths might have been prevented

had the mothers only known how to take proper care

of their babies.

Out of 1,000 births, the following number of chil-

dren will die in their first year in the various countries

forming the civilized world (compiled from the average

for ten years:

Deaths under Deaths
1 year to under 1 year

Country. 1,000 births. actual number.

Chili 326 30,303

Russia (European) 263 1,298,245

Austria 222 200,553

Roumania 218 49,589

Hungary 212 154,100

German Empire 197 374,153

Jamaica 181 6,414

Ceylon 179 23,255
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Spain 170 106,649

Italy .' 161 83,970

Belgium 154 28,409

Japan 153 220,013

Servia 153 16,268

United States 149.4 280,000

France 148 115,378

Bulgaria 144 23,757

Canada 140 8,200

Great Britain and Ireland 139 147,660

Switzerland 138 11,441

Holland 138 19,209

Finland 138 10,877

Western Australia 127 756

Denmark 124 8,089

New South Wales 99 3,475

Victoria 98 3,299

Sweden 96 11,917

Queensland 94 1,120

Tasmania 93 433

South Australia 93 608

Norway 6 4,231

New Zealand 76 2,233

Grand total . 3,244,604
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Of the principles of the reduction of infant mortal-

ity, the report continues :

The thousands of babies that are born annually,

only to sicken and die, represent an appalling economic

and social waste. An analysis of the causes of these

infant deaths demonstrates that by far the major por-

tions of them are due to improper feeding and care; in

other words, because the mothers do not know how

to take care of their babies. Of those who die from

other causes than improper feeding and care, a large

percentage of the deaths might have been prevented by

wider knowledge and application of the laws of heredity

and eugenics.

Thus the problem of the prevention of infant mor-

tality assumes a two-fold aspect proper care of chil-

dren born; and second, measures to provide for a bet-

ter generation to be born.

But the proper care of babies' bottle and the edu-

cation of the mothers alone will not solve the problem

of infant mortality nor of mothers' and children's wel-

fare. For in order to preserve properly the lives and
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health of mothers and children it is necessary to deal

with every condition which affects the health, happiness

and the well-being of the family, and, indeed, the entire

community.

Thus, housing, sanitation, sewage, disposal of gar-

bage and wastes, food and water supply, communicable

diseases, employment of workers, wages and living con-

ditions in a word the whole subject of infant mor-

tality and the health of men, women, and children

may be summed up in the prevention of disease-breeding

conditions.

Every investigation of infant mortality has dis-

closed a close relationship between infant mortality and

bad housing conditions, and poor food ;
in other words

conditions likely to be associated with poverty. But

even in the very poorest districts, where housing and

sanitary conditions are exceedingly bad, many instances

in which parents have reared large families without a

single death are to be found,, while side by side with

these in the same neighborhood, or even in the same

house, are to be found other families in which numerous
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deaths of infants have occurred. Logically such in-

stances would seem to be the result, not of poverty or

the sanitary condition of the home, or even the physi-

cal strength of the parents, but of the amount of intelli-

gent attention and care which the mother bestows upon

her baby. In such cases it is not only the resistance of

the child, but the resistance of the mother, that deter-

mines the extent of the influence of the factors on the

children's health and lives.

The influence of the character and intelligence of

the mother on the rate of infant mortality is exceeding-

ly difficult to measure statistically. It is not to be ex-

pected, therefore, in the nature of the case, that the re-

lationship between the character and intelligence of the

mother and the rate of infant mortality can be so ac-

curately measured as to show the extent of the influence

of the former on the latter.

However, among 2326 infants investigated in New

York, whose mothers were rated as unsatisfactory in

general intelligence, the rate of mortality was 126 deaths

per 1,000 births, as compared with a rate of 100 per
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1,000 infants whose mothers were rated as satisfactory

in this respect.

The intelligence of the mother, including, as it does

the measure of vitality and ability she endows them with

at birth, and the kind of care she bestows upon them

subsequently, would seem to be a highly important fac-

tor in the problem of infant mortality, which up to the

present has been overlooked or has not been accorded

the importance to which it would seem to be entitled.

Therefore it would seem that, in addition to the multi-

tudinous agencies and influences which are at work to

lower the rates of morbidity and mortality, especial at-

tention should be directed to the all important phase of

intelligent motherhood and an efficient parenthood.

Besides the child has his rights in the matter.

He has the right to intelligent consideration before he

is born. He has the right to be born into aristocracy of

health and intelligence.

To say that our educational system needs such re-

vision as would make it more nearly conform to the

actual requirements of every day life is merely to re-
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peat a statement which has been made many times be-

fore. Yet there can be no doubt but that one of the

most effective means of lowering the death rate of child-

ren, as well as the general rate for all ages, would be

the education of children and youths in the funda-

mentals of parenthood, and the hygiene of daily living."

Public Health News, published by the Department

of Health for the State of New Jersey, in the issue of

July, 1916, contains an account of the wonderful work

of M. Morel de Villiers, who in 1884 was appointed

Mayor of Villiers-Le-Duc, a commune of the French

Midi, in eliminating infant mortality during the decen-

nial period of 1893 to 1903. For a century preceding

this period the infant mortality rate in Villiers-Le-Duc

had usually been above 200 per 1,000 births, and never

below 150. His father had been Mayor from 1854 to

1863, and during his administration had reduced infant

mortality by overt 25 per cent by the use of wise but

simple methods. M. Morel de Villiers applied the prin-

ciples devised by his father and again reduced the death

rate by about the same figure. He then studied medi-
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Cine and took the degree of M.D. for the purpose of

this work with the magnificent result above stated.

In the course of the statement in the London

Lancet, from which the above account was taken, the

equally interesting fact is related that the average length

of life in the village of Villiers-Le-Duc increased from

34 years and 2 months in 1804 to 66 years and 6 months

in 1903.

These brilliant achievements were made possible by

exceedingly simple means which are available every-

where. One feature of the simple system is the require-

ment that all infants placed out to nurse shall be

weighed every fortnight on the communal baby-weigh-

ing machine either at the office of the Commune or at

the home of the child. The increase of weight is to be

noted on a slip kept separately for each child, and pre-

served at the office of the Commune. This, of course,

constitutes official supervision of the progress of nutri-

tion of the child.

A notable feature of the above is that the Municipal-

ity, in issuing the orders necessary, and in providing
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executive facilities, assumes definite control, and thus

insures effective accomplishment. Something of this

sort is being attempted in other places, and should re-

ceive attention everywhere. Thus in the issue of Public

Health News above referred to an account is also given

of the comparative infantile death rate as stated in the

report of the Newark Bureau of Child Hygiene, amount-

ing to only 10.8 per thousand among 2,122 babies super-

vised, as against 69.9 among unsupervised babies of the

same age.

It has been stated that deaths from cancer in Lon-

don were reduced by 25 per cent by the simple exped-

ient of such publicity concerning the subject that early

attention is secured.

In Victoria, in New Zealand, tuberculosis has been

eliminated by authoritative control of sources of infec-

tion.

Human life is the greatest asset of a Nation, but

as will be seen by a comparison of the incidents above

briefly mentioned with conditions elsewhere, we are only
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beginning to utilize the well-known methods to conserve

it.

In our present work relating to food the attempt

is made to supply the simple means necessary for any

individual desiring to reach the highest possible degree

of efficiency, the greatest possible degree of Health, and

the longest possible life, to accomplish it. This is not

possible without parental assistance and encouragement.

To this should be added the influence of educational

authority, all possible Municipal co-operation, and the

interested aid of all who have the welfare of the com-

munity at heart. The more perfect mental and physical

development which will follow is a legacy to posterity

of far greater value than any other material thing. It

is inalienable, and will redound to the benefit of each

individual in the community.

The above incidents are related for the purpose of

showing not only what has been done, and what can be

accomplished by the intelligent use of available knowl-

edge concerning human life
; the quotations are printed,

and the comments made to give force to the appeal for
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individual and concerted effort for the establishment of

improved conditions for humanity, and for the attain-

ment of higher mental and physical standards. More

than one great philosopher has declaimed against the

fate which brings him to mental maturity, at the age of

60 or 70, with a wealth of knowledge and experience,

with greater possibilities than ever before them, but

with the certainty that very few years will remain for

the exercise of the ability so long in forming, or for

the full realization of their higher ideals. The series

of diseases and infections which have overtaken them,

as well as the inevitable results of improper living, and

which as yet are not fully understood, and rarely met

with a determined effort for correction (because the

older we grow the more difficult it becomes to practice

self-denial), do not, however, present insuperable ob-

stacles. Indeed, one can see on every hand, the results

of modern progress in combating the condition known

as old age.

As will be realized by all who take the trouble to

follow this discussion to the present point, it is possible
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to greatly improve the physical condition of any person

who has sufficient determination or desire to do so. It

would seem unnecessary to offer further argument of

the desirability of learning all that is required concern-

ing food, and of the importance to health and length of

life of the correct methods of using it
;
nor would it seem

necessary to show how inevitably this study leads to the

consideration of related subjects having to do with

human life. For the attainment of the best results of

living we need to learn as much as possible about the

factors which influence human life, and we need to put

the precepts into practice. But if we stop at the point

where we are individually affected by precise methods

of living, unless we also become interested, and perform

our duty as the individual part of the whole community,

we should expect only a portion of the benefits of the

knowledge. It is imperative that knowledge be acquired

concerning conditions existing in the locality in which

we must live, in order that we may know how these

conditions will affect our own lives. We shall thus

be able to successfully combat detrimental conditions
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and to foster favorable conditions, and how well we do

this will be an index of our belief in our own worthi-

ness, and of the measure of regard we may have for

the welfare of those who are associated with us.



INDIVIDUAL FOOD CONTROL

It is scarcely worth the trouble to attempt to more

clearly and succinctly describe the simple means neces-

sary for the average individual to utilize the available

knowledge concerning correct food quantities. The low

figure for the existing maximum average of human life

proves people to be perfectly content to proceed upon

traditional lines, taking all the chances, and gratifying

all the appetites, with an utter disregard for the cer-

tainty of ensuing disaster. January 26, 1917, a banker

said, when I asked him if he were interested in this

subject, "No. I am interested in making money." And

he is considerably above the average in general intelli-

gence. Another friend was working beyond his strength

and overeating to enable him to do it, and developed

symptoms of Bright's Disease. He was warned, and in-

structed, and told people were being taught to limit
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work to normal capacity and food to correct quantities.

He said "People -won't do it." He is dead.

Therefore I am not writing this chapter cheerfully,

or willingly. I would prefer to use the time for more

selfish purposes. I am writing it because the infantile

death rate has been eliminated, and the average length

of human life in Villiers Le Due is above 66, as against

something near 40 in most other places. If the people

of Villiers Le Due can be sufficiently interested in com-

mon sense living to accomplish this great thing, perhaps

there are a few who will read and profit by the material

here presented.

Of course the right thing to do is to give the sub-

ject sufficient study and work to master it; obtain a

suitable scale, and weigh food until it is possible, after

the experience with the scales, to state almost precisely

the number of calories taken daily, and confine the

amount within the correct figure. I think most people

who are worth the trouble and labor which has been ex-
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pended by the workers in this field are doing all this,

or will do it as soon as they acquire the necessary

knowledge.

As already stated, a condition of safety can be

established by the simple expedient of observing the

weight daily, and by limiting the intake of food to such

quantities as will keep the weight at the correct figure.

This implies that the individual shall be in at least ap-

proximately good health at the commencement of the

experiment. It would be well worth the while of any

person to go to a competent physician and ask for a

complete examination, as the preliminary step, and to

learn the correct figure of weight for the age, sex and

occupation. To any who may be unwilling or incapable

of making use of methods sufficiently precise, the phy-

sician (if competent) will give such general directions

as will make it possible to comply with essential re-

quirements with regard to various items of diet.

The person really worth while, will obtain a suit-

able scale, and after having acquired the experience

which will make it possible to correctly estimate the
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weight of ordinary food portions, will keep it at hand

for use when the inevitable unusual food is presented.

The principal obstacle which will appear to most people,

is the very long table we give for food values. This

table was made as complete as possible for obvious

purposes, and, as has already been stated, while it is

necessary to have such a table available for accurate

work, most people will find a limited number of items

of food material continuously used. Moreover, for

general use it is possible to make use of a short table,

which can be copied upon a slip of paper for use in

traveling. In this table averages are given for the com-

moner foods, and the figures are sufficiently correct for

any ordinary purposes. The exercise of a little judg-

ment will make the totals very near the actual figure.

For example the figure of 250 for cooked lean meat is

a trifle high for a few varieties, and too low if accom-

panied by any material amount of fat. If fat is present,

however, it is easy to estimate the value, and add to

the designated figure. The figures given are for 100

grams.
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SHORT TABLE

Cookd lean meat 260

Cooked fish 30

Clams and oysters 65

Boiled eggs .' 150

Butter 800

Cheese, full cream 400

Cheese, whole milk 70

Cream 200

Oatmeal, cooked 65

Boiled rice 110

Shredded wheat '.-... 370

Oranges, pineapples, berries 40

Bananas, grapes, cherries 70

Bread, all unsweetened kinds. . . . 250

Potatoes, boiled, mashed 100

Potatoes, fried 400

Vegetables, green, cooked 15

Chocolate and nuts 600

Milk 80

Cake 350

Sugar 400

Estimate fat at about. . 800
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If to this table is added such additional articles as

are frequently used by the individual, it will be found

a comparatively short experience will result in such

memorization of the various items as will make it easy

to estimate the caloric value of any given meal with

sufficient accuracy, and to perform the operation men-

tally.

In the light of my present belief, I do not think

any person who is not sufficiently familiar with this

subject to be able to state the average caloric value

of the food required to maintain bodily weight at a

fixed figure, and in sufficiently good health to be able

to increase or decrease weight at will by suitable modi-

fication of the diet, can succeed in competition in any

field with another, under equal circumstances, who has,

and makes use of the knowledge.



CLASS INSTRUCTION

Remembering the object of instruction in this sub-

ject is, first to establish in the mind of the pupil rela-

tive values in calories for given quantities of all food

substances, second, the importance to mental and physi-

cal development, as well as the maintenance of perfect

health, and the attainment of long life, of food quan-

tities which shall be neither too little for such develop-

ment, nor too great, it will be easy to see the course

to pursue. As is also apparent from the material in

the foregoing pages, the various ramifications of the

subject lead naturally to consideration of other factors

having to do with health and longevity, which should

be treated in the same connection.

It is assumed the pupil will have already acquired

sufficient knowledge concerning weights and measures.

It is desirable, in this country, at least, where the metric

system is not in general use, to establish comprehension
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of the relation in value of the gram and ounce, and

of the fluid ounce and the equivalent measure in cubic

centimetres.

The caloric value of the three general classes of

foods should of course be memorized, as a preliminary

step to the study of the various articles of food, some

of which, such as sugar are simple, and supplied in

a pure form, others of which, like butter, contain

accompanying material, and others which contain pro-

teid, carbohydrate and fat in variable proportions.

The next step should be the memorizing of the

established figure of caloric value for the common

foods, such as bread, milk and cream, and the com-

monly used meats.

This should be followed by such practice in weigh-

ing of food as will result in the development of the

ability to correctly estimate the weight of ordinary food

portions, without the use of scales. As has been already

stated, this is not as difficult as it may appear.

The pupil should then be required to apply the

knowledge so obtained to daily practice, and make a
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Complete written report either daily, or at the end of

a period of two weeks, as may seem best. This should

he repeated with sufficient frequency to insure full com-

prehension of the subject.

During the course of instruction the pupil should

be required to study sanitary conditions in the locality,

and to write a paper on the subject. It would be an

exceedingly valuable step to arrange for short lectures

and talks by such experts as may be available, or even

by private individuals familiar with the subject. The

paper by the pupil should state the amount per capita

which is being expended in the locality by the state

and local authorities, and the character of work being

done. It should include a short account of the sani-

tary conditions in and about the school buildings when-

ever these merit commendation or criticism.

Relating to the subject of food, the questions

necessary will be apparent to any teacher, but we ap-

pend a list which should be included.

How many grammes in one ounce Avoirdupois?

How many cubic centimetres in one fluid ounce?
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Describe the use of the food scale.

Define Nutrition.

Define Metabolism.

Define food.

Define Carbohydrates, and state the value for food

purposes of one gram in terms of calories.

Define fats, and state the food value in terms of

calories.

Define Proteids, and state food value in terms of

calories.

Define minerals, and state use in the animal econ-

omy.

Define life.

Describe the calorimeter used to determine food

values.

What great chemist first studied food? Name

some of the men who have made notable contributions

to the knowledge of the subject.

Define the word Calories, and state the method, in

outline, of the determinuation of the caloric value of

food.
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Name the principal factors which determine the

variability in the daily food ration.

What is meant by the term "food balance"?

For what pupose is food required?

What is the effect of too little food upon mental

and physical development? What is the effect of too

much food?

At what age is the largest quantity of food per

kilogramme of weight required? At what age is the

smallest quantity of food per kilogramme of weight

re quired ?

State an easy method for the determination of the

correct food quantity for the individual.

What is the relation of money value to caloric

value of meat? Of bread?

What are the two principal features of waste in

the use of food?

Write an example of a meal, stating weight of each

item of food, the approximate cost, and total caloric

value.

State some of the effects of food inebriety. Of too

little food. Of too much food.
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State the caloric value of 100 grams of the follow-

ing foods : White bread, Graham bread, corn bread
;

the average of five commonly used meats; cooked fish;

boiled eggs, butter, full cream cheese, whole milk cheese,

oatmeal, cooked; butter, cream, milk, potatoes boiled,

potatoes, fried; green vegetables, chocolate, nuts, sugar,

bananas, oranges, baked beans, sponge cake, bakers'

cake, candy, not containing nuts, dates, figs, honey,

lettuce.

This list may be added to, or may be restricted to

a sufficient number to show the relative cost in relation

to caloric value of a few of the best examples of the

three general varieties of foods.
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FOOD

Sugar
Butter
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FOOD

Leeks
Lentils

Lemons
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Pretzels 9.7 3.9 72.8 4. 1.700 365.1

Prunes, dried 2.1 73.3 2.3 1.400 301.6

Pudding, Indian meal 5.5 4.8 27.5 1.5 815 175.2

Rice, custard 4. 4.6 31.4 .6 825 183.0

Tapioca 3.3 3.2 28.2 .8 720 154.8
Porterhouse steak 19.1 17.9 .8 1.100 237.5
Radishes .' 1.3 .1 5.8 1. 135 29.3
Raisins 2.3 3. 68.5 3.1 1.265 310.2

Raspberries, red 1. 12.6 .6 220 54.4

Black 1.7 1. 12.6 .6 310 66.2
Rhubarb 4 .1 14.7 .8 295 61.3

Rice, boiled 2.8 .1 24.4 .2 510 109.7

Flaked 7.9 .4 81.9 .3 1.685 362.8

Flour 6.8 .9 78.7 .7 1.630 350.1

Rolled Gates 16.7 7.3 66.2 2.1 1.850 397.3

Roast Beef 22.3 28.6 1.3 1.620 346.6

Round Steak, cooked 27.6 7.7 1.8 840 179.7

Rump Steak, cooked 24.3 18.7 1.5 1.240 265.5

Rye Bread 9. .6 53.2 1.5 1.170 254.2

Flour 6.8 .9 78.7 .7 1.620 350.1

Salmon 22. 12.8 1.4 950 203.2

Canned 21.8 12.1 2.6 915 196.1

Saltines 10.6 12.7 68.5 2.6 2.005 430.7

Salt Pork 8.4 67.1 5.7 2.985 637.5

Sandwich, chicken 12.3 5.4 32.1 1.7 1.055 226.2

Egg 9.6 12.7 34.5 1.8 1.355 290.7

Sardines, canned 23.7 12.1 5.3 950 203.7

Sauerkraut 1.7 .5 3.8 52 125 26.5

Sausage bologna 18.7 17.6 .3 3.7 1.095 234.4

Beef, canned 17.9 20.6 2. 1.200 257.0

Farmer 27.9 40.4 7.3 2.225 475.2

Frankfort 19.6 18.6 1.1 3.4 1.170 250.2

Holsteiner 28.7 36.5 3.3 4.2 2.135 456.5

Lyons, pure ham 32.3 27.2 8. 1.750 374.0
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