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THE CaRE OF PREMATURE INF#NTS

Medical litersture conteins very little of velue or interest con-
cerning the cere of the premeture infent. It has been Jjust the last few yeers
thet interest has been aroused. The former philosophy of the survival of the
fittest seems to have prevailed in this particular field. When a doctor would
look at & premeture baby, he would wrap him in & blanket, feed him rum, end pop
him into an oven. As the word passed through the neighborhood thet the Ander-
son's new baby was an "incubeator baby", the kindly neighbors shoock their heads
sadly as though all were doomed. If kind fate saw fit to intervens, the child
would live; if not, the loss was attributed to God's will. Few instences are
recorded of the survival of infents weighing three pounds, but these are rere.

This paper will attempt to deal briefly with the compsrisons of the
older methods of cere with the new, but emphasis will be placed upon causes of
prematurity end their prevention, ceauses of premature mortality and their pre-
vention, and ceuses of premeture morbidity end their prevention.

It hes been stated frequently, end the suthorities are becoming in-
creasingly aware of the fect, thet, in order to reduce further the infant
mortelity rate, the premsture mortality rate must be reduced. There sre meny
causative factors involved in this problem, as well as problems of educeation,
and this paper will try to delve into them and to present some possible solu-
tions.

Obstetricisns lesve the answers to these questions to the Pediutricians;
Pedistricisns evade the specific answers and push as much as they can back onto
the Obstetricians. It has been very recently that both groups have become
keenly ewere of the situation and interested in the problem. At present, there
are many individuel and group experiments in progress. Dr. Ethel Dunhem, of

the United States Children's Buresu, and Dr. Hess, of Michael Reese Hospital in



Chicago, heve done much to pave the wey towards a longer &nd more useful life
of the prematurely born infent.

In order to clerify the subject more fully, and to present a stenderd
on which to work, I have chosen the weight factor &s my criterion. Henceforth,
by premeture, I shell meen sll those infents weighing between eight hundred
grems end twenty-five hundred grems at birth, regardless of the period of ges-
tation. The time feuctor is so irreguler and subject to error, and the wéight
factor is constent; therefore, the time element is repidly being discerded by
most suthorities. About one hundred thoussnd infents, or five percent of &ll
births, are born premesturely every yesr in the United States. Approximately
thirty-five thousand of these die before they leeve the hospitel, and it is
believed thet ebout fifteen thousand more die soon efter. With proper cere
and more complete knowledge, &t least fifty percent of these deaths could be
prevented.

Among the papers deeling with the methods of cere of premeture in-
fants wes one in 1887 in which types of incubstors used in Russia and France
were described. Those in use mainly were the water-jecket type, resembling a
beathtub with hollow wells which were filled with warm weter. In 1889, liter-
ature revesls a discussion pro end con concerning the proper food for the pre-
meture. It was generslly egreed that mother's milk was jdesl, but some believed
thet the protein content wes too high, Methods of administration could not be
egreed upon; they varied then, as they do now, from & bottle to a medicine
dropper.

It is remerkeble that the principles upon which they agreed end to
which they adhered were the seame &s today-~mainly those of keeping the infent
werm, protecting him from infection, and feeding him properly. Although their
methods of obtaining these principles were very often the opposite of those

used today, they recognized the needs of the infent.



Prematurity as a syndrome:

In spite of much study and research, the exact csuses of prematurity
remain a mystery. Recently, there have been some studies in Sweden delving
into this, the results of which have been gratifying. It has been found that
emotionsl disturbances in the mother play a very important role. Periods of
stress, grief, or great excitement may cause the mother to go into labor.
Mothers who have large femilies with many household duties, and hesvy lifting,
or those mothers who are employed during their pregnsancy, are prone to deliver
premsturely. Also, in this seme field, it has been found that unmarried mothers
frequently deliver premuturely. Whether this is due to attempted abortiom, the
emotional engle, or employment during pregnency has not been followed through.
Therefore, during the prenatal period, the need for mental relexation, &s well
as physical relaxstion, should be stressed. The need for en absorbing hobby,
or recrestion, is even more pressing.

Because of the importance of fells and injuries &s a cause of eerly
labor, the mother should be tsught not to walk in the derk, nor to hurry up and
down steps.

Deformities of the mother, such as a contracted pelvis, or & placenta
previa mey be a cause of early lsbor, but these problems are reletively un-
important in the field of public health. acute diseases, or operutions during
pregnency, may cause premsture lebor and en injured fetus, but these also are
compurstively reare.

Syphilis is frequently credited with being the outstanding cause of
prematurity, ss well as an importent factor in the morbidity end mortality rsate.
With the improved methods of treatment und emphasis upon early prenstal cere,
syrhilis as a cetuse of premeturity has become of minor importence. Of far more
importence are those chronic infections such as nephritis or tuberculosis.
Bubies of & nephritic mother ere generally smell and puny, end this, coupled

with premsturity, is often a fatel combinetion.

The prevention of prematurity has gained s good deal of ettention in
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the last few yesrs, as this seems to be the certain method of reducing pre-
meture mortality rates. It is unnecessary to emphasize the importence of the
relstion between prenstel care and premsturity. It is vitel thet prenatel cere
be started eerly in pregnancy, end that it be avallable to &ll mothers. Pre-
meturity mey be prevented only by preventing the actuel cause of the labor, but
if all mothers were being followed closely and routinely, the mejority of these
causes could be eliminated.

By prenatal care, I mean that progrem under which ell pregnent mothers
are supervised closely by = physicien, sterting at least in the second month of
pregnency. This calls for a visit at lesst once = month during the first six
months, twice a month the next two months, and svery week the lest month. The
first visit should include urinelysis, hematology, serology, and blood pressure
resding; also, a thorough physiceal exam’nation that would include pelvic measure-
ment. Each visit following should include urinalysis and blood pressure readings.
By this meuns, early enemias muy be treated, syphilitic bebies mey be prevented,
end incipient toxemias may be stopped.

In the past, it has frequently been the prectice of some physicians
to induce labor early so that mothers mey have small babies, thus be spared
the sgony of child-birth. Many of the premature infents received in the hospi-
tals are from induced labors. In the developing progrem of prevention of pre-
maturity, this is being greatly discoursged. It is far wiser und safer for
the mother to suffer momentery pain then to deliver a child too smell and im-
mature to battle the external elements.

The premsture is very aptly described as resembling sn old men. His
skin is soft, dry send very wrinkled. It is & vivid red end covered freely with
lenugo. The weight of these infants is generally from three to five pounds,
but frequently they are as low as two pounds; their weight is extremely lebile.
All newborn infants lose & few ounces in the first week, but these few ounces,
to & premature, sre vital. Premsturely born infents lose relatively more md

regein their birth weight more slowly. Typical of these infents is their
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round, well-shaped head with large fontenelles &nd prominent suture lines.

Their cry at first is very feeble snd whiny, snd they sleep soundly most of
the time. If these infents are fed by gevage, they frequently do not even

arouse during this procedure.

One of the biggest problems typicel of the prematures is that of
controlling the tempereture. Normelly their tempoersture is low, but it
fluctuates readily with that of the environment. A good sign and criteriom of
the progress of the infent is his ebility to comtrol his temperature. Other
signs comsidered good are those of a pink color, lusty cry and movement zbout
the bed, good muscle tone snd gredusl increase in body weight. In opposition
to these, those signs which are considered as unfsvorasble are persistent sub-
normsl tenmpersture, persistent cyanosis, grunting expireation, persistent ac-
cumulation of mucous, pronounced somnolence, and persistent edeme. Within the
last year or two, the problems of premature mortality heve been given a grest
deal of attenmtion. It has been stated repeatedly that in order to reduce the
infant mortality rete much more, the premuture infent mortelity rate must be
reduced. The causes are many and uncertsin. If the infent cem survive his
extra-uterine life the first forty-eight hours, his survival is practically a
certainty; but these first forty-eight hours are unpredictable.

OQutstending es the cause of mortality in the prematures is that of
premeturity itself. Although the weight is sufficient, there frequently exists
8 certain incompatibility with life. Regardless of the expert care and scienti-
fic trestment, these infants do not survive. Birth injuries play & prominent
part, due to the softness of the bones and tissues. Although the delivery may
eppear to be easy, and the treume received would not be deleterious to a full-
term infent, it mey result in hemorrhege or injury that will prove fstal or
permanently damaging to the prematurely born.

The apparently easy delivery of the premature is responsible also for
meny desths, in that the delivery is too repid, and results in brain injury =nd

hemorrhages.
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Prematurity has formerly been considered & pediatric problem, but
the failure to reduce the mortality rate more hus brought up the question of
the obstetrical angle. is a result, & study concerning the different methods
of delivery and their effect on the mortelity rate was made, the results of

which are, as follows:

Types of Number of

Delivegz Births Deaths Percent
Forcebps 52 17 32.6
Spontaneous 203 113 55.6
Versions 23 13 56.5
Breeches 51 35 7.3
Caesarian 80.0

In further studies, it was proved that the relation between weight
and mortality were directly inverse. That is, the lower the birth weight, the
higher the mortelity rste. The mortulity rate increases as the intreauterine
age at birth decreases. The mortality rate for weight snd intrauterine &ge
are very nearly parallel.

Of all the criteria for determining prematurity, weight was the most
relisble single factor.

The death rete for mele infants was 50 percent higher than femules.

The length of labor had little effect on mortality.

The use of sedstives snd anaesthetics did not show uny adverse ef-
fect on mortality.

Morbidity was found in 37 percent of the mothers and had & definite
effect on mortality; eccidents of labor and polyhydreamnios most common, and
toxemia least.

Other studies have revealed that conditions in the mother, such as
multiple pregnancy, toxemiass, end placenta previs heve little effect on the
premature infent who is born 4 ive. Many times it has been stated that the
age of the mother influenced the survivel of the infant, but this has been
found to be untrue, except in mothers over forty. Ether is the safest anaes-

thetic, and morphine is extremely dengerous; but, next to morphine, the use
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of no anaesthetic is associated with the highest mortality rate.

It would seem our best hope of improvement in premature mortd ity
rete still lies in the care of these infants after birth. iny method of
obstetrics which tends to bring smaller inf.nts into the world by means of
induction, when they might well be carried to term, plays a large part in our
mortality rate.

It has frequently been the practice to edminister those drugs that,
such as quinine, pituitary extract end ergot, tend to hasten labor. The in-
discriminant use of these oxytocics has been responsible for muny deaths and

permenent injuries in these infeants.
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Ag in the causes of prematurity itself, the importance of chronic
infections such as syphilis, hesrt disease, nephritis, and obstetricel dif-
ficulties play their part toward the premature mortality. All too often they
play their subtle role; very often they exist unknown.

The evoidance of all acute infections during pregnuncy would do much
towsrd lowering the premzture death rate. Measles, lobar pneumonis, influenza
often cause early labor with resulting death of the fetus.

Poor mursing care, either lack of knowledge of the prineciples involved,
or inubility to improvise the proper equipment, is too often, and unnecessarily
so, the cause of death. However, this subject will be deslt with more thorough-
ly in = other chepter.

Much has been done to prevent premature mortality with the esteblish-
ment of prenatal clinics. The prevention of prematurity itself is the most
importent fuctor. With increased interest and opportunity for study, the re-
quirements and needs of these infants should be more fully understood by the
parents and those who cere for the infants.

Because prematurity sccounts for forty-five to sixty-five percent of
fatalities in the first few weeks of life, it is time thut public health
suthorities make a concerted effort to remedy this situation.

These infents are especislly susceptible to their enviromment; in-
fections may develop with unbelieveable repidity.

One of the more common complioatiohs seen in the premature is that
of cyenosis. It develops in verying degrees of severity end from many dif-
ferent causes. It is the most importent symptom and is of great diagnostic
end prognostic value. If it is continuous, it is generally due to atelsctasis.
This may be remedied by giving inhalations of a 95 percent oxygen-5 percent

Carbon Dioxide mixture at frequent intervals, or continuous oXygen may be
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administered through & mask, funnel or nasal catheter. The continuous oxygen
has been found to be the more satisfactory method.

If the cyanosis is intermittent, it is most often due to &n infra-
tentorial hemorrhage. This usually clears without trestment. But, if the
cyanosis is sporadic for some time, it is due to variable causes and the
prognosis is grave.

Jaundice almost always occurs, but it, too, generally clears within
a few days after administration of fluids. If it persists and incresases in
severity, it is & sign of impending danger. It may be a result of intra-
crenisl hemorrhage with increased pressure, or of & congenital malformation of
the bile ducts, or even of a develoning infection. 4ll of these are serious
and frequently have a fatal outcoms.

Vomiting, distention and disrrhea sre rarely of primary etiology,
but are a wsrning signel of some hidden infection. They occur in varying in-
tensity, depending upon the causes, but ell infections in the premature ere of
increased severity.

iny upper respiratory infection is to be avoided. These infections
rapidly develop into otitis medie and pneumonie. Pneumonisa is slmost alwuys
fatal in these infants.

As has been stated before, the prevention of these complications is
most easily accomplished through the prevention of premeturity. Next of im-
portsnce is incressed educetionel facilities for perents and personnel. In-

cluded in this would be increased facilities for care of these infants in all

districts.



NURSING C#RE

Success or failure with & premsture is largely dependent on the
nursing care during the early weeks or months of life. Too many nurses are
given the csre and responsibility of these infants who have had no further
treining in the care of newborn infants except that which they received in
their obstetricel training. This is not enough; all nurses should be taught,
at the very least, the necessity for meinteining a steble temperature, mini-
mum hendling, adequste feedings and prevention of infection.

Too many infants die as the result of improper methods of resusci-
tetion. The older methods of reviving newborn infents are too violent for a
full-term baby, and should never be used to start a premature infent breathing.
An infant who is pale, limp, and not breathing is an injured infant and should
never be treated with violence. If he is blue, and good muscle tone is present,
slightly more vigorous methods msy be used. The older ideas of swinging the
child by his heels, slapping him end compressing the rib cage are utterly teboo.
These serve only to chill, shock and harm him. Frequently, meny attempt to
revive an asphyxisted infent by immersing him first in hot water, then in cold.
This should never be used when reviving e premature. The heat center of his
brein is not developed sufficiently to allow for this rapid adjustment. The
cold water will only chill him and meke it more difficult to regulate his tem-
perature. If need be, he may be put in & tub of warm water. If his truchea
seems plugged, this may be freed by inverting him, hyperextending his neck and
gently stroking the trachea. If this is unsuccessful, a trecheal catheter may
be passed and the substence sucked out. Dr. Hess suggests as & good method of
artificisl respiration to suspend the infent by his fest, forehead resting
lightly on the bed so as to deflect the chin and straighten out the trachea.
The chest is compressed between the thumb of the right hend resting on the
back and the four fingers of the seme hand resting on the anterior wall of the

chest. Do this gently sixteen to twenty times a minute.
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(1)

The desire to keep these infants warm mey often be the direct cause
of death, as meny prematures are killed by overhesting as are killed by chill-
ing. Especially in the home, over-anxious parents &nd friends may keep & hot
fire going end repestedly place hot water bottles in or around the bed.

Because the heast center of the premature infent is not fully developed,
he takes his hest from his environment. His normal temperature is alweys
slightly subnormel from that of & full-term infent, but this is rarely realized.
The old feeling, "if & little is good, slot is better", preveils. It is of
grest importance thet & stable temperature be reached as esrly as possible,
whether this is 96 degrees or 98 degrees Fahrenheit. It is not the tempersture
et which it stabilizes that is importent--it is the curve of fluctusation end
the early stabilization that determines the prognosis.

There is & common fesling within the laity that if an incubsator is
being used, all within humen power is being done to ssve the infant. Although
this is dangerously untrue, many hospitels use them for this reason. From the
earliest times, there has existed a controversy as to the advisebility of using
incubators. In 1914(1)a symposium presented the following viewpoints:

“]. 4n incubator supplies heat but loses fresh hair;
it should be abandoned.

2. A sospbox placed near a radiator works better than
an incubetor. If the baby is cold, he may be given
a warm bath.

3. It is impossible to give baby enough fresh air with
an incubator.”

Meny hospitels and homes use what is known as en incubator bed. It
is not an incubator in the true sense of the word, but has proved to be most
satisfactory. This consists of the usuzl nursery crib lined with meany thick-
nesses of newspsper and a layer of cotton. If necessary, this may be supple-

mented by & small heat cradle. Hest cradles ere especislly beneficiel the first

forty-eight hours.

‘McClenshsn, H.M. M.D.- "Care of Delicste and Premature Children in the Home."

smerican Journal of Obstetrics, June, 1914.
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The simplest type of warm bed for a premature infent is & small
clothes basket lined with cotton or a thin blanket. This basket may then be
placed inside & bassinet or & box lined with quilting. Between the sides of
the basket and the box, hot weter bottles, heated bricks, or bags of hested
send may be pleced. One of these may be reheated at & time. In this way, the
source of heet will be kept in place end will not be in contact with the ine-
fant. The bed should never be wsrmer than 100 degrees Fahrenheit.

Another type of warmbed cem be erranged by using a smsll box, well
padded inside and outside with quilting, into whith is fitted s removable plat-
form sbout four inches above the padded floor. A thin, flat hair pillow or
several layers of wool blankets should be used to cover the platform. Benesth.
the pleatform, on the floor of the box, two or three hot water bottles may be
pleced; en opening msy be cut in the side of the box so thaet the water bottles
may be refilled.

Anotner type of improvised bed is en electrically heated wooden box,
inverted over the crib end used as a cover. One end should have opening lsarge
enough to ellow the baby's heed to be outside the box. A small, washeble cur-
tain mey be tacked over this end to be tucked sround the beby's neck, thus pre-
venting escape of the wermth. This box is heated by meens of electric light
bulb covered with & wire gusrd. The tempereture of all these beds should be
constantly maintained between 80 and 90 degrees Fehrenheit, end it should be
checked every healf hour.

Other incubstors in use vary from the simplest to the intricete Hess
bed. These all serve the same purpose end ald the infent in his adeption to
nis environment.

Of more recent innovation is the Nobel box. This promises to be one
of the most prscticsl types yet, dus to jts inexpensiveness end usebility. It
may be made for about $25.00. The box consists of & bed entirely covered with
an electricslly hested box, and provisions for lowering or raising the humidity.

On the side of the box sre two covered openings so thut the infent may be cared
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for without removing him from his bed. This box may be used &s & carrying
ambulsnce, also, becsuse it is so constructed, it mey be connected to the

battery of the automobile.

(2)

Infent desths due to premature birth end Infants
cared for in incubsators, Cattaraugus County, New
York, 1937-1939.

Solid bears - Premature deaths
Sheded bsrs - Infants csred for in incubeators

From meny points of evidence, it is obvious that incubators &re

beneficiel in meinteining & stable body tempersture. Because of the pare-

(3)

mount importance of this problem of regulation of temperature, Blackfen
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(2) Reproduced from Page 26 of 1939 Annuel Report of the County Department of
Heslth, Cattsrsugus County, New York.

(3) Blackfsn, Kenneth; Yaglow, Constantin, "A Study of the Atmospheric Conditions
on growth and Development", Americen Journal of Diseases of Children, November,
1933.
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end Yaglow heve carried on some valusble experiments which heve brought out the
following points:

The heet reguletory mechenism of premature infents is not fully
developed at the time of birth. If the body tempersture is ellowed to fell too
much, it may never rise.

The premature infsnts do not perspire, thus they are unable to guerd
aguinst overheating. Likewise, they do not shiver as a defense mechenism
against the cold.

These infants are extremely thermolabile, therefore the temperature
of the enviromnment should not be allowed to fluctuute to =« marked degree.

The body temperature of premstures can be controlled much better wnd
much more easily in nurseries in which the air temperature, humidity end ven-
tiletion rste ere sutomaticelly controlled. It was also determined that body
temperature and fluctuations in body tempersture under controlled &ir condi-
tions are relasted to body weight - es the weight incresses, the body tempera-
ture rises snd fluctuations decrease. This subnormal temperature is normal to
premetures and it is detrimentel to growth to attempt to reise it.

The meximum gein of weight occurred under high humidity, elthough
this often ceuses discamfort in the sttendents. & low humidity tends to pro-
duce dehydration in the infents. & humidity of 65 proved to be most advantageous.

The temperature of esch individuel bed should be regulated, using

the weight of the infant as the criterion:

2-3 pounds 80- 87° F
-5 " 75- 80° F
5- " 70- 75° F
Smeller 90-100° F

In order to keep these infents werm, it hes commonly been the prac-
tice to overdress them. 4 sleeveless padded jacket, ineluding & hood, was
wrapped snugly ebout the child. The jackets are made from two squares of
cheesecloth, eighteen inches square, with & thick leyer of cotton bstting

stitched between, snd » piece of the padded meterial used as s hood. It is
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long enough to cover the feet well, and wide enough to lep over and be pinned
in front. Small squares of soft, absorbent cotton covered with gauze sre used
for diepers.

Other authorities recommend &s the ideal way to cloth these infents
the following® a flannel band, & flsnnel undershirt with blind sleeves &nd
drewstrings et the neck, an overshirt, & pinning skirt (to be wrepped snugly
around the infent), & woolen bag with & hood, & psir of woolen stockings,
diepers snd peads.

The common practice of wrapping e premeture infant like & mummy mey
prevent esn excessive loss of heet, but it is an effective meens of preventing
musculer movements which increase heat production. For this reszson, more and
more the nurseries sre dressing their premsture infents ss eny full-term infent,
and supplying the needed heat by some other method.

The least emount of hendling thet is ebsolutely necessary will aid
in conservetion of energy end prevent excess hest loss. With the sdvent of =
new beby in & home comes the signal of "seldom-heurd-from" friends to stop in
end teke their turn plsying with the child. It is often & deslicste situation
expleining to grandmother, who raised ten of her own, that she must not pick
up the beby. In the hospital, the problem is simpler, but even there, the
over-enthusiastic student nurses often need reminders. Only with full expleana-
tion why the beby must not be hsndled, and constant reminders, will this be
successful.

Meny mothers still gesp in horror &t the thoughts of not bathing a
new-born beby for ten days; but the premeture jnfents should not be bathed for
three weeks, and longer if necessary. They should not be bathed until their
temperature is sbsolutely regulated, for this would only serve to give grester
#11 clesning thet is necessary should be done with smell smounts of

variance.

werm olive oil or minersl oil., Specisl attention should be given to the axillse,

behind the ears, and the genitels. All excess 0il should be wiped off with &

cotton applicator, end powders with an 0il bese should be avoided.
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Mothers should be taught not to attempt to clean the auditory cenels,
the nostrils, nor to sweb the mouth. This will only trsumetize the tissues,
leaving them open to infection.

The prevention of infection also presents & mejor problem. These
infents lack eny immunity; infections occur with emazing rupidity and ere of
increased severity. Upper respiratory infections, especislly, are common and
are frequently fstal. For this reason, extremes in aseptic technique are often
used. All attendents should wear gowns end mesks, end no attendant should be
admitted to the nursery if he has the least sign of & cold. Whether or not ell
linen used should be sterilized or not is & matter of opinion, but it is &greed
that &1l linen in the nursery should be washed separately from all other linen
and kept entirely separate. £ill enamelware should be sutocleved daily, solu-
tions kept fresh and sterile, and cribs chenged st least once duily. Only those
nurses who are working in the nursery should be admitted, and they should remein
within the nursery st egll times.

If these procedures are carried out faithfully end conscientiously,
jnfections should never gein a foothold within the nursery.

The stage of development is the most importent factor in determining
the nutritional recuirements of premeture infents. There are many phases of
this problem to be considered; nemely, kind end quaelity of food, the emount to
be used at one feeding, intervel between feedings, snd the method to be used
in the sdministration of the feeding.

| The besal metsbolism is sbout fifty calories per kilogrem per twenty-
four hours. The caloric requirement is relatively small in proportion to body
weight, because of low basal metebolism and decreased activity. However, his
caloric requirement increeses rapidly, for the premature triples his birth
weight in four to five months, while the full-term infent triples his birth
weight in one yeer. Prematures retein 80 to 94 percent of the calories in-
gested, while breast-fed infants utilize only 56 percent. Protein requirement

is higher than that of the normsl infsnt beceuse of the more repid rste of



growth; carbohydrate metabolism is at & low ebb, but rises promptly with the
sdministretion of dextrose, and fet metabolism of the premsture differs from
that of the full-term infant in thet retention of unssponifieble meateriel is
jmpsired. Absorption of fat is complete except for olive oil and soy-been oil.
Storage of fat by premetures, however, is actually grester then thet of & full-
term infsnt, for fet is formed from ingested cerbohydretes. The minersl and
vitemin requirements of the premature are high beczuse of lack of eveilable
reserves snd repid rate of growth. The water requirement is high, end this
should be fulfilled before sny other nutrient is sturted.

411 food end fluids ere withheld the first ten or twelve hours, to
enszble the respirstory and circuletory systems to become well established. 1If
the beby appears to be weak, dehydrated, or there are any evidences of bleeding,
smell trensfusions of citrasted blood mey be given intramiscularly. Amounts
varying from 2 cc to 15 cc are given, end msy be repeated within seversl hours,
if necessary. Also, small subcutaneous injections of normal saline may be used
to combet dehydretion. If the infent is sufficiently vigorous, he msy be given
2-4 cc 10% lactose, or 5% Karo water.

The feeding of choice is breast milk. The premsture should not be
put to bresst, but should be given mother's milk obtsined by menusl or mechani-
cal expression. BEven those infents who eare sble to nurse overexert themselves
end are unable to obtain sufficient nourishment. Much-needed energy is also
wasted in this attempt to nurse.

Nutritive requirements may be fulfilled by breeast milk elone sfter a
day or two edjustment to digestive cepucity; but meny infunts are unsble to
teke more than sn ounce &t one fecding end then regurgitate part of that. If
the infents are forced to teke more, gastric dilatation snd cyenosis develops.
For this resson, breust milk maey be concentrated with e protein or carbohydrate.
Protein mey be supplied by the sddition 2% powdered milk; carbohydrate is sup-
plied by the addition of 5 to 10 percent Kearo or dextrimeltose. Fewer celories

of the protein milk are required to produce gains in weight then of the carbo-

hydrate.
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If mother's milk is unaveilable, or for some reason csnnot be used,
an artificial feeding must be supplemented. There are meny of these in use,
different formules being adjusted to the needs of the different infents. Most
of the common milk mixtures have been used at various times with some degree
of success. Those high in protein snd carbohydrete and low in fet are the most
-suiteble in concentrated formules. Whole lactic-acid milk with the sddition
of 7 to 10 percent Karo syrup gives twenty-five calories per ounce. Processed
or scid milks are good because of the fine curd they produce.

Probebly the moet common artifical feedings used are those made from

evaporated milk, Kero snd water. One of the seame cealoric value as mother's

milk is, as follows:

Evaporated milk 7 oz.
Kero (white) 1 oz.
Water 11 osz.

If & more concentrated formule is desired, the following mey be used:

Evaporsted milk 8 oz.
Karo (white) 1 oz.
Vater 8 oz.

The amounts to be fed &t each feeding depend upon the ege of the in-
fant, size of the infunt, and his digestive capacity. The length of the in-
terval between feedings is & subject of debete--many suthorities advocate
feedings every three hours, and some even suggest thut the infants be fed as
often as every one or two hours. But, because of the decreused motility of
the stomech and the consequent'slowness of digestion, the four-hour intervel
is generelly accepted.

The feeding regime used st Multnomsh Hospital is, as follows:

First Dey: Nothing by mouth unless the beby is quite vigorous, then

10 percent lactose after twelve hours. Clysis, intrevenous

fluids, or transfusion can be given in amounts not over one
ounce per pound of body weight.

Second day: Breest milk is started, giving one ounce per pound, divided
into six feedings. Additional fluids in the seme amount can
be given between feedings, if tolereted. Lactose, Kero water,

or normel szline msy be used.
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Third dey: Bresst milk, 1%-ounces per pound divided into six feedings.
Additionsl fluids as befors.

Fourth day: Bresst milk, 1-3/4 ounces divided as before. Additional
fluids usually not necessary.

Fifth days Breast milk, 2 ounces per pound.
Sixth days Breest milk, 2%-ounces per pound.
Seventh days Breast milk, 2% ounces per pound.

Thereafter: Breast milk, 3 ounces per pound. This will generslly pro-
vide enough nourishment for small babies.

The premeature has smaller stores of all nutrients at birth than does
the full-term infent. For this reason, vitamin supplements should be started
early, especially Vitamins AL, C, end D. Vitemins 4 and D are usually supplied
through Cod liver oil, or some concentrete--Oleum percomorphum is being commonly
used now. Vitemin C is supplied through tomsto juice or orenge juice. This is
given in varying amounts, from one teaspoonful to three ounces daily, diluted
in en equal amount of watef. These supplements are sturted after the second or
third week, and should be started sbout a week apart. It is wise to allow the
infant to become used to one before introducing the next. The two should never
be mixed.

All premctures have a more or less marked snemia, due to the rapid
rete of growth. Meny suthorities give their infants ferrous sulphate, ferri-
ammonium citrate, or feed them egg yolks, in order to combat this. But there
is some physiologicel inability to utilize this. Meintaining good nutrition
until the infant is sble to manufacture his own red blood cells is the best
treetment.

Likewise, all prematures have rickets due to the rapid rate of growth
and the laying down of bone cells. The large doses of Vitemin D aid in the
treatment, but again, good nutrition is best. The babies always overcome de-
ficiency if they sare fed properly.

Because the premsture is deficient in hormones normully present in

the blood of full-term infants, some authorities suggest the administration of
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thyroid, vrolan A, corpus luteum, estrogen, insulin, and other endocrine products.
Evidence of the good results attained are insufficient as yet to advocate routine
ussge .

slthough it is desirsble to have all prematures fed upon breast milk,
relatively few prematures are put to breust. They are usually too feeble to suck
or swallow without assistance. Some prematures will suck readily from a bottle,
some will swallow milk by other means, but the feeble infant should be fed by
gavege. In Multnomeh Hospitel, feedings are gavaged in all babies weighing less
then four pounds during the first forty-eight hours; =nd this is continued on
all babies weighing less than three pounds, or those over that weight who show
no ability to nurse or who become fatigued on bottle feedings. It is felt that
the baby should be allowed to teke part of his feedings by bottle as soon as
possible in order to develop the sucking reflex,

The medicine dropper enables the infent to receivs small amounts of
milk ordinarily impossible when allowed to suck from & nipple. The usual nipple
is too lerge for the smell premature, and it is necessary for him to exert too
much effort. If he can swallow the smounts dropped into his mouth, this is a
most satisfactory method of feeding until he can be weened to & bottle.

The Breck feeder consists of & graduated glass bottle, open &t both
ends. One end is ® vered by & rubber bulb, and the other by & small nipple.

This type of feeder is gemerally used while teaching the baby to nurse from a
bottle. 1If he geeomes lazy or fatigued, he may be helped along by squeezing the
bulb gently.

Gavage is necessary when both sucking and swallowing are difficult,
and when feeding produces cyenosis. =4 smell catheter is inserted through the

nose or mouth and passed to & point just above the cerdiac orifice of the stomach.

Before the catheter is passed, the distence from the bridge of the noss to the

tip of the ensiform certilage should be measured snd marked on the tube. A
barrel of & syringe msy be attached to the end of the catheter, held six or

seven inches sbove the infant, and the milk allowed to run in slowly. It should

-20-



never be forced in. Tube feeding, properly done, is of minimum disturbance to
the infent. Meny persons, in objection to the gavage feeding, mention the
danger of passing the tube into the traches. This is done with great difficul-
ty, end may be instantly detected by & reguler flow of eir bubbles when the end
of the tube is placed in milk or water.

The prognosis of prematures is influenced by meny factors, of which
the outstanding are:

1. The cause of the premature birth.

2. The weight at birth, and eonsequently the degree of
premaeturity.

3, The presence or absence of fetel anomalies or birth
traumsa.

4. The presence or sbsence of a certain intengible end
undefineble compatability with life.

5. The successful insuguration of measures to compenssate
for the immaturity of vital functions.

The life of the premsture is in the hends of the nurse. The grester
her understending of the hundling znd cere, and the more individuslized her ser-
vice in every detail, the greater the probeability of & favorable developmenteal
course. The fundsmentel needs are alweys the seame, but the methods of satis-
fying them are largely dependent on intelligent nursing.

Follow-up ceare:

The cere of the premeture infent demands constant vigilance that
should not be relaxed until the end of the sixth month. Whether the infant
remeins at home or is in the hospital, this watchfulness and the exactness of
his care must be meintained.

Of psremount importence in this follow-up care after discharge from
the hospital, or after the immediate post-natal period at home, is the instruc-
tion given to the mother und the rest of the femily. They must reslize that
this infant is delicate, end must not be treated in the rough end tumble fashion
of the full-term infent. He should be kept in a warm room that is well-ventileted

and awsy from drafts. Likewise, this room should be more or less isolated from
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the femily activity, end 2ll members of the femily showing the least sign of
infection should be barred. The infant should not be bundled up and teken
with the femily on Sunday outings, or to a friend's house for the evening.

The mother should be tusught the preperation of formuls, if breast milk has not
been meinteined, and the importance of extreme cleanliness.

This program of educetion may be done mainly before discharge from
the hospitel, but it should not be stopped there. Previous to discharge, the
social service department of the hospitel, the Visiting Nurse, or the County
Nurse may aid in preparstion of the home for the arrival of the infent, and
the mental preparation of the family.

Attached is the routine used at Multnomsh Hospitel for discharge of

the premature infeants.
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PROCEDURE FOR DISCHARGE OF PREMATURELY
BORN BABIES FROM MULTNOMAH HOSPITAL

I. Medicels

»vé‘i.

B.

Any beby whose birthweight is less than five pounds
shall be considered as prematurely born.

Such babies shall remain in the nursery until:
1. The weight is in excess of five pounds.

2. The regime upon which the baby will be heandled at
home has been in satisfactory operation in the
hospital for one week; this shall include a reason-
eble weight gein with the formule and method of
feoding.

II. Refer to Socisl Service by Dr. Wooley for home investigutions.

III. Social Summary placed on medical chart by Sociel Service covering
dats requested by Dr. Woolley, as followss

A.

B.

Housings Adaptability of the home for the care of the
infent; edequacy of heat, light snd equipment.

Mother's competences £n appreisal of the mother's com-
petence to follow orders.

Health: sibsence of infections and contagious disease in
any other member of the family, especially whooping cough
and sore throets. &4n evalustion of the heelth of each
member of the family as related to father's ability to
work, mother's ebility to cere for the femily, other
children's sbility to go to school, or their need of

care at home. The same for relatives and others living
in the home.

Economic competence: :ibility of the femily to purchese
eny necessary accessory food stuffs or statement as to
the agency responsible for such provisions.

Percomorph oil will be the chief expense in this category,
and should not exceed 50 cc in total, approximate cost is
$3.00.

Appraisal of attitudes end relatiomships within the fumily
as they affect the baby.

The methnod of follow up end supervision best edapted to
the situation, especielly the availebility of tremsporte-
tion or the necessity for medicsl follow-up in the home.

i telephone number through which the family can be reached
and whether it is a neighbor, & store, or the home itself.
It is inedvissble to bring infents to the clinic on street
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car or bus. Social service worker to notify ward super-
visor when the social summery is placed on the chart so
that she can call Dr. Woolley's attention to it on his
next rounds.

IV. Instructions to the mother:

The floor supervisor nurse will telephone to the mother
for an sppointment to come to the Multnomeh Hospital
for instructions to be given the nurse. This is of
special importence if the infant is to be nursed, in
which case the "ac" end "pc" weight must be obtained
in the hospital before the infent is discharged.

V. Notification to Social Service at time when infent leaves the
Multnomah Hospitel by the floor supervisory nurse.

VI. Notificetion to Visiting Nurse Association by Social Service
that infent is at home and ready for follow-up.

VII. Follow up:

Visiting Nurse to visit home within three deys from
date of discharge from the hospitsl and to meke two
more visits at weekly intervals reporting directly

to Dr. tWooley at the conclusion of the third visit.

The mother to communicate with Dr. Woolley or bring

the infent to the Medical School Infant Feeding Clinic
Thursday at 1:00 p.m., three weeks after discharge from
the hospital. Infent to be kept under supervision of
Dr. Wooley et the Infent Feeding Clinic for six months
after discharge from the hospital. Infant may then be
trensferred to the Visiting Nurse Viell-Baby Clinic in
the district in which the family lives.

Paul V. Woolley, M.D.

Fellow in Pedicstrics

University of Oregon Medicul School
Hospitals and Clinics

iugust 15, 1940.

-238=



BIBLIOGRAPHY

Books:
Bremnemann, Joseph¢ Practice of Pediatrics

Ws It PrycP E6mpsny Inc. Volimme L Chapter 43
“"Premature and Immature Infants"

Davison, Wilburt C.: The Compleat Pediatrician
Duke University Fress 1934

DeLee, Jospeh B., and Carmon, liabie C.sObstetrics for liurses
11th edition, Philadelphia, W.B. Saunders Company
part 3, chepter 8, "The Care of the Premature Baby!

Hess, Julius H, =nd Mohr, Gearge,and Bartelme, Phylliss
"Phwsical and liental Growth of Premsturely born Children®
The University of Chicago Press

Hess, Julius H.:Premeture end Congenitelly Diseased Iniuants
Lea and Febiger Philadelphia end lew York 1922

Holt, Emmett L. Jr., ond wcIntaesh, RustintDiseases of Infancy

and Childhood
D. Appileton-Century Company Inc. New York 1940

Kugelmass,I. Newton: The Newer Nutrition in Peaiatric Practice
Je Be Lippincott Com any 1940

Marriott, William, M.$ Infent Nutrition
C.B. Mosby Compazny 1930 Chapter 27 page 202

Sellew, Gladys: Pediatric Nursing
We Be Saunders Company 1930

Sellew, Gtladys: The Child in Nursing
Ne b. Saunders Company 1938

Ven blarcom, Cerolyn C.: Obstetrical Nursing
Mac Millan Company 1935

Wilcox, Herbert B.: Infant and Child Feeding
D. Appleton Company New York 1928 ppl02-110

Zabriskie, Loulse: Mother znd Baby Care in FPictures
J. B. Lippincott Company 1936



Magazine Articless

Blackfan, Kenneth, and Yaglou, Constantin: The Premature Infant
Reprint from the American Journal of Diseases of Children

November 1933 Volume 46 paertll  pages 1174-1236

Breese, B.B.: Factors in Premzture Mortality
Journal of Pediutrics ¥olume 12 number 5 pg. ©48

Bundesen, Herman M. ¢ Factors Responsible for Fallure to
Further Reduce Infant Mortality.
Journszl of Americsn Medical Society  Volume 109 pg.337

Chapple C.C.: A New Infant Incubator
fmerican Journal of Nursing September 1939

Dunham, Ehtel C.: Mortality Among Prematurely Born Infants
Journal of Pediatrics Volume 9 1956

Dunham, Ethel C.: Care of the Premature Infant
Journal of the Americsn lMedical Association August 31,1940

Clein, Norman W.: Premature Infants
American Journel of Diseases of Children  April 1929

Einhorn, Marcus F.: The Use of Estrogenic Substance in the
Treatmen of the Prematuse Infant
Archives of Pediatrics February 1940

Fishbein, William I.$: Deadly Disease Number 7
Hygeia August 1940

Genn, Lillian G.$¢ Incubator Babies
Good Housekeeping July 1940

Godfrey, Edward S.: New York State Departnent or Heszlth Annual
Report

Grier

Grier, Robert M. and Lussky, Herbert O.: Premature Infant
Mortalitye.
American Journal of Obstetrics and Gynecology April 1940

Herwick, Mary L.: A Mother's Milk Station
fmerican Journal of Nursing Volume 33 number 6

Hume, Robert C.: Special Cere for Premsture Infants in Rural

Homes.
The Child Volume 4 numbers 11-12



Ingram, Clecrence He: Obstetric al Management of Prematurity
American Journal of Obstetrics and Gynecology January 1937

Koenig, Hedwig: The Csre of tne Premature Inrant
The Child September 1940

Laws, Cerl H, and Skelly, Esther G.: A Maternal kilk Laboratory
American Jouvrn:l of Nursing Volume 38 number 9

Laws, Carl H.: NManuel Expression of Mother's iilk
American Journal of Nursing  Volume 39 number 4 pp381-384

Lundeen, rvelyn C.t: Feeding the Premature baby
American Journal of Nursing  September 1939

McClanahan, H. .8 Care of the Delicate und Premsturely Born

Infants
Journal of Obstetrics June 1914

Meeks, L..T.:, and Greve, Mary L.: The Care of the FPremsture

Infant.
Americen Journal of Nursing  Volume 37 number o

Murrhy, Marion: 4 Rural Program for Premsture Inf'ents
Public Health Nursing June 1939

Phelps, &loise and Talbot: Protecting the Fremature
Public Heazlth Nursing May 1936 pp306-307

Peebles, 4dnne Y.: Cere of Premzture Infants
American Journal of Nursing  September 1933

Shultz, Gludys D.: Bebies were lieant to Live
Better Homes and Gardens May 1940

Zelson, Cerl: Prevention of Rickets in Premcture Infants
The Journal of Pediatrics July 1940




Children's Bureau Publications:
le. The Prem:sture Baby--taken irom Inf'ent Care
2. Infant Care--publication number 8

3. Prenctal Care--publication number 4

Personal Correspondences with:
The ifmerican Committee on Maternel Welf'are, Inc.
National Urgsznigzation for Fublic Health Nursing
Department of Public Health, State of California
Department of Heelth, State of lew York
Department of Health, Commonwealth of Massachussetts
Dr. Bthel C. Dunham, United Stutes Children's Bureau
Dr. Robert prenco, Michuel Heese Hospital, Chicago

Hiiss Marie Forman, Obstetrical Suvervisor, Harborview Hospital
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PREMATUKE BIRTHS IN MULTNOMAH COUNTY HOSPITAL

January 1937 to January 1941

=

Totsl deliveries Premsture deliveriss percent
1937 602 31 53
1938 779 49 643
1939 785 44 546
1940 742 54 7.4

Stillborn, % eonatal deaths, 7 survived hospital,?”
1937 6 19.3 7 22.5% 18 68.7%
1938 9 1843 5 10.27 36 73 6%
1939 12 272 ) 20647 23 52 .4%

1940 6 11.1 ig 22 .2% 36 66 79
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