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In this paper I give a brief history of breast feeding
and discuss some of its disputed features, in the hope
of "rescuing breast feeding from its present somewhat
neglected state" 1 by showing that the literature estab-
lishes it as a sound scientific procedure which has at
last come of age.
The earlier contributions to the literature on breast

feeding were largely hortatory, scolding physicians and
mothers alike for their readiness to wean the infants
and praising breast feeding.2 This almost religious
fervor is understandable to the physician who remem-

bers when dirty milk was the rule rather than the
exception and when breast-fed babies in New York
tenements had better chances for life and health than
their bottle-fed contemporaries on Fifth Avenue.2b Not
until 1930 was a writer willing to state that he con-
sidered artificial feeding as good as natural.3
In spite of this preaching, until 1919 breast feeding

was looked on by the average physician as a providential
occurrence. If the mother could not nurse her infant
so-called "scientific" artificial feeding was begun, and
the sooner the better. Like the well known comment on
the weather, everybody talked about breast feeding but
no one did anything about it. In 1919, however, Seclg-
wick started a movement that brought the possibility as
well as the advantages of breast feeding to the atten¬
tion of the mother of every baby born in Minneapolis
from January through May of that year.4 Featuring
manual expression, he taught medical students, phy¬
sicians and mothers that almost every mother can nurse
her baby, provided she and her physician wish it and
learn the technic. But there were many who claimed
that this was possible only with sturdy women not far
removed from the farm and that sophisticated Eastern

city women would never be able to give similar high
percentages of breast feeding.
A convincing reply was furnished to these objectors

when a similar demonstration was put on in Nassau
County, a suburban section just outside the city of
New York, by the state department of health in 1925
and 1926,5 with results that were almost identical.
Even better figures were obtained in demonstrations
that followed in smaller cities throughout the state."

These various demonstrations proved convincingly
that "almost any mother who wanted to, and whose
doctor understood a simple technic, could breast feed
her baby as long as she and her doctor desired," 7 with
a distinct reduction of mortality and morbidity per¬
centages,211 enhanced immunity to gastrointestinal and
respiratory diseases,8 and the emotional benefits claimed
by the psychologists for mother and baby alike.9
Whereas all that physicians knew about artificial,

feeding had followed the studies of Biedert in 1869,10
Fritz Talbot's work on human milk in 1919u was
another serious study. This showed the fallacy of
condemning mother's milk on the strength of a single
specimen tested with Holt's cream gage and lactom¬
eter.2" And in 1923 Turner, a pediatrician who had
been a farm boy, called attention to the similarity of
milk formation in two mammalian mothers, the human
and the bovine, and drew interesting conclusions on

increasing milk production in mothers by methods simi¬
lar to those in use in the dairy.1-'
Various opinions whether colostrum is laxative, nutri¬

tious and germicidal in the human being as it is in the
calf13 are held by various authors.14 Although earlier
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studies were limited to estimation of percentages of
protein, carbohydrate and fat. interest later widened to
include mineral content as well as vitamin potency.15
A careful study of human milk flow by Icie Macy

and others to find out whether nervous, chemical or
glandular agents operate to start the flow of milk led
to the following conclusions : all are helpful to the phy¬
sician who is trying to increase milk production :

Complete stripping is essential to maximum production.
Heavy work influences the amount and kind of milk

unfavorably.
Nervous factors depress, and severe shock may completely

suppress, the flow of milk.
Highstrung women are not good producers.
Volume varies significantly at different times.
Quantity is responsive to demand ; it is doubled or even

trebled by pumping.
It is impossible to distinguish between the rate of milk forma¬

tion and the outpouring of previously formed constituents of
milk.
Production increases till the sixth week or later, then the

high level is continued for many weeks.10

Present day trends in infant feeding were well sum¬
marized by Milton Senn.17
Knowledge of the structure of the lactating breast is

helpful in understanding its function ls and the influence
and effect of suckling on the development of the infant's
mouth.10 One study of 900 cases showed that 87 per
cent of mothers attempting to nurse their infants will
have an adequate supply on the fifth postpartum day for
part or full time nursing and about 70 per cent will
achieve full time nursing, varying with their age and
parity and whether the baby is nursed from both or
alternate breasts.20
Another study noted how suckling rhythm changes

from regular, steady, uninterrupted cadence when
breasts are full to irregular spurts later.21 Others
described the mother's subjective symptoms, as of "the
milk coming in," prickling, tension, tickling, itching 7

and what English observers call "the draught." 22 The
effect of fatigue and of insufficient rest and sleep in
decreasing production have frequently been mentioned.23
Aldrich noted four reflexes concerned with the actual

getting of food—rooting, sucking, swallowing and
satiety. He described the way that the nursling turns
his head toward the breast when he feels it against his
cheek or smells the milk.24 Other observers have con¬
firmed this behavior.25

THE TECHNIC OF BREAST FEEDING
The foregoing survey of the voluminous literature

on breast feeding and the structure, function and
hygiene of the lactating breast of the nursing mother
show a healthy difference of opinion on many points.
Further study of the literature reveals sharply differing
opinions on almost every one of the cardinal points con¬

cerning the actual technic of breast feeding. Although
I shall make an honest attempt to present both sides
in the argument concerning each of these cardinal
points, I shall indicate plainly my own preference in
each instance and justify my own technic. I believe
that every man who wishes to make breast feeding a
useful tool should similarly evolve a method of his
own. Not until this becomes fairly common practice
can it honestly be claimed that breast feeding has really
come of age.
Manual Expression.—The first of these cardinal

points in breast feeding is manual expression, which in
the human being is analogous to milking, with the fore¬
finger and thumb employed instead of the whole hand
of the milker. Simple as this procedure is, and most
valuable for reasons to be discussed, manual expression
is seldom practiced, to judge by the keen interest mani¬
fested whenever it is demonstrated before a group of
physicians, and their evident surprise when they see
jets of milk spurting 6 feet (183 cm.) or more.
The technic of manual expression has been explained

by various writers in many terms, some of which make
it seem difficult and complicated.20 It is shown to be
simple by the following description :

The proper way to empty a breast is to "milk" it.
. . .

Grasp
the breast just back of the areola between the thumb and the
first finger of the opposite hand. Close the thumb and finger
on the (portion of the) breast tissue (lying between), drawing
them forward with a slight milking motion.

...

At first the
milk may come in drops ; but after a few manipulations a
spurting stream may and should be obtained. This has a tre¬
mendous psychologic effect on the mother and her relatives.27

The technic can be mastered by. any physician and
taught to any mother in a matter of minutes.

(a) Manual expression is useful for making sure of
the complete emptying, or "stripping," of the breast that
most authorities agree is essential to continued optimum
production, (b) It is also valuable as a means of
determining whether and when the breast has been
completely emptied, so as to save the baby from useless
effort and the mother's nipples from needless and pain¬
ful trauma. (c) Two physicians stated that they
instruct expectant mothers to empty their breasts of
colostrum by this method at frequent intervals three
months ante partum, believing that this promotes breast
feeding.28 (d) Manual expression has a tremendous
psychologic effect on mothers who doubt their ability
to nurse.
The old-fashioned breast pump is still advocated by

some writers, though there is general disapproval of
its use. The easiest form of mechanical expression is
by means of the Abt electric breast pump.2'"1 Water-
power breast pumps, depending on a water suction
apparatus like that used for cleaning pipets in the
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laboratory, may be improvised and are satisfactory.29
Hot applications or massage are as ridiculous and
ineffective as they would be if applied to a cow's udder.12
Complementary Feeding.—Now considered an almost

indispensable feature of successful breast feeding, com¬
plementary feeding greatly lessens the worry and men¬
tal strain of every mother when she fears that her
supply of breast milk is insufficient for the infant and
that her baby will starve if she does not have some help
in nourishing him.
Although some authors still make the distinction

between complete breast feeding and so-called "mixed
feeding," most of the enthusiastic proponents of breast
feeding would feel badly handicapped in caring for
mother and child if they could not depend in time of
trouble on complementary feeding.30 ("Supplementary
feeding," alternating breast and bottle at successive
feedings, is generally discredited, because such infre¬
quent stimulation of the breasts would mean speedy
weaning of the infant for most mothers.)
Length of Time at the Breast.—Perhaps One of the

most vigorously contested points in the whole technic
of breast feeding is the length of time the infant should
remain at the breast. It is so closely related to the
possibility of overfeeding that the two may be con¬

sidered together.
Overfeeding.—The older writers made much of

overfeeding as a common cause of trouble. One mod¬
ern writer, Charles Hendee Smith, made an equally
emphatic statement :

"The baby gets about 75 per cent of his nursing in
the first two to four minutes. Six to eight minutes
is usually adequate. If the supply is overabundant,
three to five minutes. One of my patients got all he
needed in forty seconds!"1" This writer stated his
belief that the overfed baby gains too much, has too
many loose green or yellow stools with curds, cries
after feeding, has tense skin and contracts eczema."2
Another allowed only seven minutes."" Still another
permits feeding for fifteen minutes, believing that
after that time the child swallow's air, which causes
colic, crying and sleeplessness. "Their gums become
painful, raw, inflamed and angry looking."18 (I have
still to see such results of overlong feeding!34)

One author stated that the time at the breast should
vary with the baby's nursing vigor and degree of wake-
fulness. -''' My own position is strongly against any
arbitrary time limitations, which I believe to be the
cause of many unnecessary weanings, especially the
time-honored but evil hospital limit of twenty minutes.2'1
I have never seen anyone with patience and perse-
verence enough, to overfeed a baby.
Amount of Breast Milk Necessary.—A baby needs

to drink an amount of milk that equals one seventh to
one sixth of his body weight per day.35 Twenty-five
calories and \y2 to 2 ounces (44 to 59 cc.) of fluid per
pound (0.5 Kg.) of body weight are needed for the

first week, while 45 calories and 2 to 2J/2 ounces (59 to
74 cc.) of fluid per pound are necessary throughout the
first year.30
Weighing Before and After Feeding.—It would seem

logical to weigh the infant before and after feeding in
order to determine how much breast milk he is getting
if it were necessary to know this, as some authorities
believe that it is. Smith and Merritt have even done
what they call "fractional weighings," by which they
mean weighing an infant every two minutes throughout
an entire feeding. They have thus accumulated valuable
data on the rate of secretion of breast milk.37
Although many authorities place much dependence

on this method of determining the amount of food
taken by the infant, others believe that this may be
misleading unless the intake is measured for an entire
twenty-four hours. Brennemann advised that weighing
before and after feeding may be used, but he counsels
that it "should be discontinued after it is once estab¬
lished that the baby is getting enough." He adds that
"too much weighing of a thriving baby is a meddlesome,
unscientific procedure" and that "mothers have emo¬

tions . . . that have a direct influence upon the amount
of milk secreted when the scale records a smaller
amount of milk secreted." M Another author devised
a mathematical formula as a substitute for before and
after weighing.38

1 agree with Brennemann to such an extent that I
am strongly against relying on such an artificial and
unreliable method of determining whether and when
a baby has had enough. I rely on the baby himself to
indicate to-me and his mother when he has had enough.

One or Both Breasts at a Nursing.—Although many
hospitals and a great many physicians who are not
especially successful with breast feeding favor allowing
but one breast at a feeding, experimental evidence is
greatly in favor of two-breast feedings.31' Another
observer has noted that "When one (breast) is being
stimulated, the other is also, and if not emptied there
will be some absorption, and usually the milk dimin¬
ishes. The dairyman would not think of milking one
half of the cow's udder at one time and half at
another." 12

It is my own firm conviction that the standardized
hospital limitation to one breast at a nursing, and that
other equally orthodox but equally unnatural limitation
to twenty minutes at a nursing, are responsible for a
vast number of entirely unnecessary weanings.
Posture During Nursing.—Although many mothers

nurse their infants while lying down, most writers
advocate the 45 degree angle naturally assumed by a

baby in his mother's arms, with an occasional shifting
to her shoulder for 'burping." Smith and LeWald's
roentgenologic studies showed an immense air bubble
in a baby nursing in the hornizontal position, which
disappeared immediately when he was held upright.
The crying and evident discomfort and pain disappeared
at the same time. They concluded : "The erect posture
favors eructation of (swallowed) air; the horizontal
posture prevents (such eructation)."4"
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32. Richardson, E. H.: Diet of the Infant, Maine M. J. 28:89 (May)
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Others have advocated keeping the infant as upright
as possible during nursing30 (so-called "orthostatic
sucking," 19a as in savages, ancient sculpture and among
all other mammals.19b).
Gas.—All the older textbooks, and many a physician

and mother today, take for granted that indigestion
in babies is commonly caused by fermentation and the
"gas" that results. Although it is difficult to conceive
that fermentation could create enough gas to cause the
distress that so many infants manifest shortly after
eating, this idea persists. Smith and LeWald, however,
definitely disproved this by roentgenologic evidence,
and Smith stated: "Swallowed air accounts for gas in
the large majority of cases. Air is constantly present
in the larynx ; and some is forced down with the food
and with saliva or nasal or bronchial mucus between
feedings." 40

McQueen Salley offered an ingenious explanation for
this immediate bubble that could not come from fer¬
mentation. He said flatly : "I do not believe the nurs¬

ing baby ever swallowed air. I do know that the action
of dilute hydrochloric acid on certain liquids does pro¬
duce gas (immediately), and that is what happens with
the baby." 4l Farmers who have treated the colic of
so-called "cribbing" or "air-swallowing" horses by
massaging their bellies with a broomstick may take
issue with what Dr. Salley says about babies !
Colic.—Is colic a clinical entity? Or is the "six

weeks colic" or the "three months colic" insisted on

by the old ladies merely a myth? Many of the older
writers and some of the new ones have insisted on its
existence, some of them citing "enterospasm"2d and
"hypertonic" infants.42 Rosamund 43 has insisted that
"hunger and colic are synonymous." My own experi¬
ence convinces me that so-called "colic pains" are

usually due to hunger or to overdistention with swal¬
lowed air. This does not take into consideration the
colicky pains of intussusception, pyloric stenosis, pyloro-
spasm, appendicitis or peritonitis, which have other
accompanying symptoms confirming the diagnosis. If
eructation or the passage of a stool, followed by the
chance to take more food, does not make the "colic"
disappear, then these more serious organic causes

should be considered.
Prelacteal Feeding.—Prelacteal feeding is an attempt

to circumvent nature's plan of having the baby lose
weight (sometimes as much as y¡ pound, 226 Gm., or
more) during the first few days of life by offering him
a sugar solution or a substitute formula until lactation
is fully established. Brennemann asked whether phy¬
sicians were "to accept ... an initial three-day period
of semistarvation with a 10 per cent loss in weight or
to proceed at once to feed the newborn infant." He
stated that he gave prelacteal feeding as a routine.2'1
But he said elsewhere : "No other food should be
given at this time except water." 2e

While many physicians see no objection to prelacteal
feeding, far more are strongly opposed to it.44 Grulee,
finding that only 48 per cent of the babies at one hos¬
pital were still breast fed at the end of the lying-in
period, ordered that nothing but water be given them
in addition to breast milk. "At the end of six or eight
months," he stated, "these figures were changed to

approximately 90 per cent." 2I In my practice I forbid
everything but water until lactation begins.
Feeding Intervals.—Shall the infant be fed at the

familiar, regular three or four hour intervals, or shall
one advise the "demand" or "self demand" regimen
on which the baby is fed whenever he cries? Spock
has called it "the experiment of going back to
Nature." 26e A Detroit group, the "Cornelian Corner,"
has urged that the infant be given "opportunity to
nurse whenever . . . hungry or anxious," for "relief
of tensions so incident to feeding, toilet training and
child discipline." 45

The majority of physicians and mothers still prefer
regular three or four hour feeding intervals.33 Since
the baby usually discontinues his 10 p. m. feeding in
a few weeks, if not awakened for it, and the remaining
night feeding around the end of the second month, the
same result is obtained by either method. A regular
schedule not too rigorously followed is probably the
most sensible course to adopt, avoiding both unbending
punctuality and the laisses faire self demand.

Contraindications.—Contraindications for breast feed¬
ing are not nearly as numerous as they were formerly.
The following list is sensible :

Allergy to mother's milk.
Failure to supply one half of caloric needs, with failure to
gain.

Fissured nipples with bleeding bases, or mastitis.
Menstruation soon after onset of lactation (?).
Pregnancy.
Acute illness of mother.
Painful breasts.
Rh-positive infant of Rh-negative mother. (However, experi¬
mental work seems to prove this milk harmless.25*)

Nursing in maternal tuberculosis "may demineralize lesions
which are otherwise slight or clinically cured." 4G

Infantile eczema sb and changes in color of stools are
no longer considered cause for weaning. (Other
authors list some of the ridiculous excuses given by
mothers for stopping nursing.)
To prevent trouble with nipples, they may be pulled

out and held so, if' inverted ; they may be toughened
with alcohol during two or three months ante partum,
as advocated by most writers, though one expressed a

preference for use of wool fat rather than alcohol.36
(Another writer advocated examining girl babies for
inverted nipples and giving them the same treatment of
pulling out and holding the nipples, to make them fit
for nursing in their adult years.47) Prevention and
treatment for sore nipples vary with different writers—
castor oil and a bismuth compound on a square of
waxed paper, "aeration" by sewing a metal ring with
semicircles of wire into the brassiere,2sa and plastic
nipple shields.48
For prevention as well as treatment of caked breasts,

"uplift brassieres" or other elevating measures are advo¬
cated.7 One author has suggested antepartum manual
expression, to be continued two or three days post
partum, to forestall caked breasts.1 S:l If the condition
occurs, the surgeon usually takes over; even so, many
insist that "breast abscesses are not cause for weaning,
provided no sinus is discharging." 2h

41. Salley, E. McQ.; in discussion on Richardson, F. H.: Technique of
Breast Feeding, North Carolina Med. J. 9:510 (Oct.) 1948.
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Obstacles to Breast Feeding.—Most formidable of all
obstacles to breast feeding is the indifference, and at
times the actual opposition, of a large segment of the
medical profession. Next comes the attitude of the
hospital personnel in so many institutions, especially
the nurses and supervisors, who naturally take their
cue from those above them.
How discouraging their cynicism as to the feasi¬

bility of nursing can be to the mother who wants to
nurse her baby is seen in two articles in a national
women's magazine. They should be read and pondered
by those physicians who deny that there exists such
active opposition to breast feeding, as well as lack of
interest and faith, on the part of a great many phy¬
sicians, especially in the East.49
I would call to the attention of any physician who is

still dubious about breast feeding as the most scientific
method of feeding infants the words of a pioneer in
this field. J. P. Sedgwick wrote in 1917: "We know
enough now to save the breast milk for most of the
babies who need it. It has become a question of getting
the information to the profession and the nurses and the
public." 30

SUMMARY
An unsolved mystery has always been the willingness

of so many physicians to abandon breast feeding with¬
out a serious effort to conserve it. A study of some
four hundred titles has revealed as many differences
of opinion, quite as ardently held, as were some of the
various theories on bottle feeding for which physicians
used to do battle so valiantly a generation or more ago.
If physicians who deal with infants will check these

various views against their own experience and will
develop individual technics, just as anyone must who
employs artificial feedings in the care of infants, then
it can truly be said that breast feeding has fully come
of age.

ABSTRACT OF DISCUSSION
Dr. Alicia Gallaga Romero, México, D. F. : This prob¬

lem is not so disturbing in Mexico, since the Mexican woman
from ancient times has attributed importance to nursing her
children. There is an illustration of this in the old history of
the Náhuatl, a tribe who once lived in the Valley of Mexico, in
which we read that their women were trained to nurse their
children. Whenever a woman gave birth to twins, the weaker
child was killed so that the mother could have milk enough to

' raise a happy and healthy descendant. This idea was so much
impressed in their minds that if a mother died while her child
was still being fed at her breast, her soul was supposed to enter
the House of Silence, where the Lord of Mictlan or Mictlante-
cuhtli ruled, and from this place she continued to nurse her child.
But if it was the child who died during the period of suckling,
it went to a mansion called Chichihuacuauhco, where there
was a large tree from whose branches milk was dripping to
feed the child. It is a well recognized fact in Mexico that
most of the digestive disturbances in children fed by their
mothers are benign, while most of the disturbances in children
artificially fed are serious. Human milk does not require
preparation, it is immediately obtained at the proper tempera¬
ture, and it is free of bacterial contamination. Commercial
milks are out of the reach of the poor classes with whom I
work : 92 per cent of the city children are nursed at their
mothers' breasts, while 98 per cent of the country children
receive this type of feeding.
Dr. M. Hikes Roberts, Atlanta, Ga. : I shall give briefly

my experience in feeding 1,000 newborn infants, or those brought
during the first year of life chiefly for guidance as to nutrition.

Over the years my own attitude has changed from that of the
physician advocating breast feeding with almost religious fervor
to one who presents the commonly accepted arguments for
breast feeding to the mother. She is then permitted to make
her own decision without persuasion or coercion. These babies
were all from private practice, not from clinics. Only 763
babies were nursed at birth. The other 237, the mother chose
not to attempt to nurse. Almost 25 per cent, then, of the entire
group were weaned at birth. By two weeks of age, 149 addi¬
tional infants had been weaned, making a total of 386, and by
1 month of age only 352 of the 1,000 infants remained at the
breast; 648 babies (almost 70 per cent) had been weaned by 1
month of age, and of this number about one third were
weaned chiefly because of the mother's refusal to attempt nursing.
Another large group was weaned in the second month. There¬
after, the weaning was a gradual process, indicating that these
200 mothers had proved to be fairly successful milk-producers.
Did early weaning prove detrimental? To answer that ques¬
tion correctly would require years of careful observation of the
physical and mental development of these children, and such
an answer I cannot give. Obvious and simple comparisons can
be made, however. The comparative rates of gain in weight
were observed in 313 babies who were weaned in the first 2 weeks
of life and in 65 infants who were nursed until they were 5
to 10 months of age. The rates of gain in these two groups
were compared with arbitrarily chosen standards of weight
gain for given ages. Only 15.5 per cent of the babies in the
artificially fed group fell below the average weight increments,
whereas 32 per cent of the breast-fed babies were below this
average. An attempt was made to determine the number of
infants encountering feeding difficulties as related to the time
of weaning. By "feeding difficulty" is meant the inability of
the infant to take the commonly employed formulas. Patients
requiring minor adjustments in the formulas, such as a change
or reduction in carbohydrates or a lowering of fat content, were
not considered to have feeding difficulties. Infants with severe
cases of colic, diarrhea, milk idiosyncrasy or allergies—dermal,
respiratory or gastrointestinal—necessitating basic changes in
the formulas, are included in this classification. It is difficult
to make any comparison between the ability of the breast-fed
baby and that of the artificially fed baby to handle the basic food
of their respective group. Since the infants exhibiting feeding
difficulties were as a rule in much distress, drastic change in
feeding seemed indicated, and in the case of the breast-fed
baby this almost always meant weaning. Therefore the fact
that the 96 babies who remained on breast feeding after 5
months of age experienced no feeding difficulties simply indicated
that by this age all infants having such difficulty, or almost
all, had already been weaned. Ninety-six infants had no feeding
difficulties. If one compares the 648 babies weaned during the
first month of life, when weaning was due, as a rule, t.o refusal
or inability of the mother to nurse the infant, with those weaned
at 2, 3 and 4 months of age, when weaning was due to increas¬
ing numbers of infants having feeding difficulties, a rough
comparison can be made. It would seem that the percentage
of infants having difficulty varies little in the two groups. It
should be remembered that babies who have true feeding diffi¬
culties while receiving breast milk as a rule continue to have
feeding problems on all artificial food. While 1 have no com¬

parative figures, it is my impression that feeding problems, par¬
ticularly those of allergic infants, are definitely on the increase.
Certainly, for 648 babies, otherwise normal but weaned during
the first month of life, a total of 93 (14 per cent) exhibiting
feeding difficulties seems excessive. Whether or not early
weaning is detrimental, physicians should be realistic and accept
the fact that the large majority of the infants will not be
breast fed and that their nutritional status on the whole appears
as good as, or possibly superior to, that of infants who are
breast fed.
Dr. Frank Howard Richardson, Asheville, N. C. : This

paper is not to be taken as propaganda for breast feeding. I
have done enough of that in my time. This paper incorporates
something that to the best of my knowledge has never before
been presented, namely, a review of the literature on breast
feeding showing many shades of opinion on the various cardinal
points involved.
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