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The aim of this paper is essentially practicaL An attempt is made 
to construct a mosaic of facta concerning neonatal mortaht;y aSI!em· 

'bied from the studies of many competent investigators. It 18 hollt!d 
that the somber {'icture here presented will be viewed in the h1gh 
light of possibilities for the prevention of the outstanding causes of 
earlJ' infant mortality. . 
. While our attention for the moment is focused upon one segment 
of infant mortality we should not lose sight of the broad scientific 
foundations already laid for this whole subject. One must refer at 
the outset to the ep<>eh-makin~work of Ballantyne, Newsholme, and 
their confreres; to Budin and Variot; to von Reuss and Ylppll; and 
tO those who have pioneered in preventive pediatrics and obstetrics 
in this country. The cardinal principles enunciated by Ballantyne 
in his classic on Antenatal Patholo~ and Hygiene and expanded in 
his later writings in all essentials still hold good. . 

The contributions on neo~tal mortality in recent years have been 
largely compilations of case reports, patholo~cal and serological 
findings, statistical studies, and clearer definit1on of terms useil in 
classification. Very little has been added to our intimate knowledge 
of underlying, or predisposing, causes of early infant mortality. 

The main facts concerning neonatal mortality in relation tO 
total mortality are sufficiently well known to (lemand JleMOWI atten
tion. They may be stated bnefty as follows: 

1. There has been a marked decline 'in' the total infant mortality 
' rates in practically all civilized countries during the last two dec

ades. A critical analysis of these rates reveals that the decline has 
taken place almost entirely in the period after 1 month of age, 
while neonatal mortality rates reDl8in about the same. 

2. Infant mortality rates as a whole ehow relatively leas reduc
tion during recent years. In the last few yeare a slight advance 
in rates has taken place in the expanding birth-registration area 
of the United States. In some of the States, however, there has 
been a substantial reduction. The general tendency to approach 
minimum limits is probably an expression of the law of diminishing 
return, althou~h this is due to some extent to the admU.ion into the 
birth-registratiOn area of States showing a higher infant mortality. 
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It is a fallacious nssump_tion that the rates are now near bedrock 
when a number of localities show rates below 50 and not a few 
hover about 40. The situation strongly suggests that if further 
substantial reduction is to be secured emphasis in prevention must 
be shifted from those causes over which we have gained consider
able control to those which thus far have proved refractory to our 
efforts. 

a. Measures emvloyed in public health and preventive medicine 
which have met w1th signal success in the latter months of the first 
>'ear of life have failed to stem the tide of neonatal mortality. Only 
m certain outstancling endeavors where special preventive obstetric 
and public-health methods have been used can any commensurate 
reduction in nc:matal and maternal mortality be shown. 

4. Infant mortality rates in rural parts of the United States birth
registration area have been uniformly lower than rates for the cities 
in the same area. The percentage decline in rural rates has paral
leled closely that of the cities durmg the last decade. 

5. The infant mortality rates for colored babies are still consider
ably higher than those for the whites, although a marked percentage 
reduction in the rates for colored ( 42 per cent) us compared with 
white (32 per cent l has taken place in the last 10 years. 

6. Ttme and place variability of neonatal mortality rates becomes 
less and less marked from 1 month of age back to rates under 1 week 
and on the first day of life. 

7. Caus~>s which underlie mortality from 1 to 12 months of age 
ar,pnrently have little influence upon the under-1-month mortality. 
'1 he causes whir.h operate in early infant mortalit.Y are responsible 
mainly for fetal deaths, whether of antenatal or mtranatal origin. 
A study of neonatal mortality, therefore, is not complete without 
conkid~ration of stillbirths and misc11rriages. 

8. lllatt>rnalmortality is so intimately relnted to early infant mor
tality tlmt it must be taken -into account in sifting the factors of 
neonatal mortality. The maternal mortality rates have shown ve~.·y 
Httlt~, if any, decrease in the birth-registration al'('a of the United 
States since 1915, and these rates ue uniformly higher than those 
found In a numbt•r of foreign countries. As a matter of fact from 
11115 to 1924 th~re was an incren~e of 14 pHr cent in mnt~rnJ mor
l•tlity rntes in the citi~s and of 5 pHI" cent in the rural areas of the 
birth-l"<'l:istration art>a, while there was an actual decrease of 7 per 
cent for whitl' motltt>rs in the rural diktricts of the same area. Some 
of tho States whel'tl intensive work had been carried on showed 
greu.tor per<wntuge d<>elint>s than this. It is very significant that 
there hns been such a decided rise in the rates for white mothers 
in tht' cities and a decrease in the rural areas. 

0. In ~pite of the fact that social and e<"<momic levels have risen 
m this <•ountr) since the 'Vorld War and that hospital and medical 
fa<·ilities are constantly improvina, no general reduction in maternal 
uncl nt1una~tal mortality rates can be shown for the birth-re11:istration 
area, lllthou;Ih an encouragin~ reduction in matE-rnal mortality in 
some uf the Stall'S has taken place. 

10. No direct corn•lation is evident between meteorological, indus
triNl, s<wial, I'Nmomic, and g<>neral sanitary conditions and deaths 
of infants in the early days of life. 
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11. Considerable data are at hand to conftrm the opinion that 
racial stock baa some influence, direct or indirect, upon neonatal mor· 
tality. Early infant death rates are significantly lower among babiea 
born to Polieb and Italian mothers in thie country than among those 
born to native American mothers. The neonatal mortality rate for 
Negro babies is exceptionally high. The prevalence of sypbilia 
among the colored population is offered aa one explanation for the 
high rate. How much difference in rates among various nationali
ties is due to inherent qualities and bow much to environmental fac
tors and racial customs baa not been definitely determined. One 
fact is clear, that there is a greater range in variability of infant mor~ 
tality among babiee of mothers from different races in the 1-month 
to 1~ear period than exists under 1 month of age. Neonatal mor· 
tality rates for ·under 1 week and under 1 day vary comparatively 
little for babies of mothers of different nationalities. 

12. Neonatal mortality is higher among first-born babies of young 
mothers and those becoming mothers late in the childbearing period. 
It is also higher where short intervals elapse between succeesivs 
births. 

13. Neonatal mortality is always high among multiple births and 
especially among premature infants. 

14. Neonatal mortality is higher among male infante, whether the 
child dies aa a result of antenatal, intranatal, or poetnatal causes. 
The earlier the alte of fetus or embryo the greater the proportion 
of male deaths. .ttolmea baa sug~d that this greater male lethal 
liability may reside in peculiarities of the male chromosomes. 

15. An analysis of tlie causes of neonatal mortality aa given in 
official reporte shows that by :far the highest percentage of deatha 
occurs from conditions connected with prematurity. "Prematurity" 
as a cause of early death bas shown but little decline in the United 
States birth-registration area sUice 1915. " Congenital malforma
tions" reveals the next highest cause· of neonatal deaths and has 
shown practically no reduction since 1917. "lnjuriee at birth" 
has continued to assume greater importance aa a cause of early 
mortality1 the rates rising since 1918. This may be accounted for 
to some uegree by better diagnosis and reporting; there may also 
have been some transference of cause of death from other. cliUIIIifica
tions. Neon a tal deaths placed under " congenital debility "- vel'}' 
unsatisfactory and indefinite term-ba ve decreased in the last 10 
yeal'8. The rates given for "other-diseases-of early infancy" have 
declined slowly. The net result when all causea are combined la 
a neonatal mortality rate little less· than that in 1915. (See 
accompanyi,Jlg table and chart.) · · 

These facts challenge our best efforte in preventive medicine and 
public-health measures. Outside frofeeeional circles a feeling of 
complacency often expresses iteel in the conviction that so IDng 
aa the total infant mortality rate continues to decline no great con
cern need be felt for deathS in early infancy. These are considered 
due to causes largely beyond our control, and some have urged that 
neonatal mortality is a selective procesa which in the IDng run is 
beneficial .to the race. This same attitude and argument were 
formerly maintained in. regard to infant mortality as a whole. 



r< ~_) 
OAUSES AND PREVENTION 01!' :NEONA1'AL MOBTALITY v ., 

NeonataJ Mortalio/ Rate.s Cdeaths under 
I month ~age per ~000 live bi~ from 
5~ified Causes, ~ing Un' 8tat.es 

Birth-Re.Sistration Area; 1915-191!6 

~~;:;;~ ',( ·r .. ~~~. 



«J. CAUSES AllfD rREV.EliTTIOlf OP NEONATAL NORTALlTY 

Those whojress the eugenic point of view to its Spartan limite 
are confronte by several considerations of social and economic im· 
portance. It has been shown that the causes operating to increaae 
the number of deaths during the first month of life are also largel:y 
responsible for a considerable number of abortions, miscarriages, and 
stillbirths, and for many maternal deaths. Some of these causes are 
plainly environmental and have been proved to be preventable. They 
bear no apparent relation to the constitutional strength or weaK
ness of the child. The causes which lie back of the mortality also 
increase morbidity. Not all those damaged and diseased from pre· 
natal and intranatal causes die during the first month of life. A 
considerable number carry over the defects and later become social 
liabilities. In the United States at the present time approximatel:y 
llO per cent of the total infant mortality OCCU1'8 under 1 month of 
age, 40 per cent under 1 wee~ and 20 per cent under 1 day. (See 
accompanying chart.) In addition, 6 mothel'8 for every 1,000 babies 
born lose the1r lives from causes connected with childbirth. 

An intimate knowledge of the causes of neonatal mortality is 
absolutely essential to any ad~uate program for their prevention. 
While knowledge of the immediate or direct causes is gradually in
creasing, there lB still much to learn respecting the contributing and 
predis_posing causes and their interrel&tiollS, Knowledge in this 
directiOn bears an innrse relation to the age of the fetus. Consider· 
able progress has been made in the description and cla!!!!illcation 
of embryonic, fetal, and neonatal defects, but we are still groping 
after the basic causes of conetitutional weakness and congenital 
malformations. 
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The studies of 1\lall, Wilson, Morgan, Bateson, and othel'B on the 
mechanism of heredity and development strengthen the belief that ' 
innate constitutional factol'8 have a decided part to play in deteJ.'., 
minin~ weakness or defectiveness of the individual an<! coru.equentlr. 
his ab1lity to survive under unfavorable conditions. We may reco1l 
from the idea that neonatal mortality is a selective process, but we 
must admit that great inequalities eXJst at birth in ngor, resistance, 
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Those who]ress the eugenic point of view to its Spartan limits 
are confronte by several considerations of social and economic im· 
portance. It has been shown that the causes operating to increase 
the number of deatha during the first month of life are also largely 
responsible for a considerabfa number of abortions, miscarringea, and 
stillbirtha, and for many maternal deaths. Some of these cau.ses are 
plainly environmental and have been proved to be preventable. They 
bear no apparent relation to the constitutional strength or weak:· 
ness of the child. The causes which lie back of the mortality also 
increase morbidity. Not all those damaged and diseased from pre
natal and intranatal causes die during the first month of life. A 
considerable number carry over the defects and later become social 
liabilities. In the United States at the present time approximatel3' 
;;o per cent of the total infant mortality occurs under 1 month of 
age, 40 per cent under 1 wee'!, and 20 per cent under 1 day. (See 
accompanying chart.) In addition, 6 mothers for every 1,000 babies 
born lose their lives from eauses connected with childbirth. 

An intimate knowledge of the causes of neonatal mortalit3' is 
absolutely essential to any ade;q,uate program for their prevention. 
While knowledge of the immediate or direct caW!el is gradually in· 
creasing, there 1S still much to learn respecting the contributing and 
predis_posing causes and their interrefations. Know ledge in this 
ilirect1on bears an inverse relation to the age of the fetus. Consider· 
able progress has been made in the description and classification 
of embryonic, fetal, and neonatal defects, but we are still groping 
after the basic causes of constitutional weakness and congenital 
malformations. 
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The studies of MaU, Wilaon, Morgan, Bateson, and others on the 
mechanism of heredity and development strengthen the belief that 
innate constitutional factors have a decided P.art to play in deter
minin~ weakness or defectiveness of the indivtrlual and consequentl1. 
his abtlity to survive under unfavorable conditione. We may recotl 
from the idea that neonatal mortality is a selective proceaa, but we 
must admit that great inequalities extst at birth in VIgor, reeistance, 



C.~ l'HES .\:l ll PHEVE!i"TIO!i" OF NEONATAL ~IOHTALITY 7 4 

Percenta~ of Deaths under I Year of~~· 
Occurrin at Certain Periods of the fi 
Year of 1fe, E'Xpandind United· Stat~s 

Birth-R~istration Area; 1915-19Z6 

• Sourec: u. &. Bureau of th& Caftsue. 
St>G00-.~0--2 



CAVSE8 .IJID J'REVEJTTJOlf OP Jil!ONATAL lllORTALJTY 
--- __ , .. ______ ,._!_.,.._ .. ____________ ~------··-- ~-...........--.---..----~- ... ---

8 C,\l'SES ANil J'Ri;\'ENT101S' OF NEOXATAL MOilTALlTY 

and immunit.y, and adaptability to environment, for which a plaus· 
ible explanatiOn may be found in intrinsic or constitutional differ· 
ences. Granting all that heredity may contribute we are forced to 
conclude that a number of the factors known to threaten immature 
life are strictly environmental and can be pre,·ented in large meas· 
ure by thorough prenatal care and skilled attention at the time of 
birth. Surely no one would seriously urge that congenital syphilis 
and birth inJuries due to bungling obstetrics are instruments for 
the elimination of the unfit. 

CAUSES OF NEONATAL MORTALITY 

The main task set for this paper is to present the canReS of early 
infant deaths, analyze the contributing and I?redLqposing factors, 
and suggest suitable means for their prevention or amelioration. 
At the threshold we are met with difficulties of classification. While 
distinct progress has been made in formulating more exact classifi· 
cation, there is still room in the official statistics of stillbirths and 
neonatal deaths to bring out more clearly the relative importance of 
the various factors involved. Statistics of stillbirths were not com· 
piled by the United States Bureau of the Census until 1018. In the 
reports issued since then over one-third of the stillbirths are classi· 
fied under "causes not epecified and unknown." The official figures 
are compiled from reports of physicians attending the cases and are 
based almost entirely upon clinical diagnosis or opinion. The exact 
cause of death is very rarely determined by autopsy findings. This 
gives rise to inexact reports and to transference of certain causes of 
death from year to year. 

In addition to the birth, stillbirth, and infant-mortality statistics 
for the birth-registration area of the United States there are statis
tical studies from certain life-insurance comJ?anies, from lying-in 
hospitals and other institutions, and fr'om spec•al researches of indi· 
viduals in which social, clinical, pathologtcal1 and ~~erological in· 
vestigations have ·been made. The field studtes on maternal and 
infant mortality conducted by the United States Children's Bureau 
have been especially helpful in indicating the complexity of the 
problems involved and the interrelation of various factors. • 

A convenient classification relating to the period in which morbi<l 
changes are initiate<! is that originally propose<! by Ballantyne ami 
modified by Holland. The latter drops·the amhil'llou• term "still
birth" and in its place UHeS simply the.designahon "fetal death." 
:Fetal deaths and neonatal deaths may both be clas.,ified under thia 
echeme as follows: 

1. Antenatal: Fetal or neonatal deaths from causes orerating be· 
fore the oru;et of labor in which either maternal or feta abnormali· 
ties or diseases play the leading part. 

2. Intranatal: Deaths from cau,..,._largely traumatic-operative 
during the coun;e of labor, whether spontaneoW! or instrumental. 

3. Postnatal: :Seonatal deaths from causes operating imme<liately 
after birtb and during the first days of life. : · 

In statistical practice birth is taken to mean "the imdant of com
plete separation of the entire body of the child from the body of thP 
mother. The nnbilical cord need not be cut or the placenta detached 
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in order to constitute complete birth for registration purposes. A 
child <lead or dying a moment before the instant of birth is a still
birth, and one dying a moment, no matter how brief, after birth, 
wns a living child, and should not be registered as a stillbirth." • 

In this puper a modification of the classifications set forth by Bal
lantyne, Holland, Julius Hess, Ehren fest, and others is attempted. 
A grouping under direct, contributing, and predisposing causes will 
be carr1ed out as far as possible, although it is recognized that these 
often net and react inextricably one upon the other. 

PREMATURE BIRTH 

In all official mortality statistics premature birth takes a leading 
place as a cause of neonatal mortality. Prematurity is a term loosely 
nr,plied to maLy babies who are small, poorly developed, and weakly. 
'lhe criteria of prematurity should be more clearly defined and gen
erally aecepted by the medical profession. The practical classifica
tion of Dr. Julius Hess may be taken as quite satisfactory. He states: 
" It may be understood that when the designation premature is used, 
it refers to those infants born three weeks or more before the usual 
termination of pregnancy." • He also makes clear that "there is 
another class of infants wbo may be considered in practically the same 
cate~;~:ory as the prematures. These are the weaklings, infants born 
poss1bly at term, or nearly so, yet who have suffered more or less 
severe.ly during their intrauterine existence through factors which 
interfered with their nutrition and consequently their development. 
They are d:tssed as congenitally diseased or debilitated." 

The following points should always be taken into account in judg
ing of prematurity: 

1. Length of intrauterine life: A period of gestation of less than 
260 dnys. 

2. "'eight and length of neonate: Birth weight less than 2,500 
grams an•! length less than 45 centimeters. 

:3. Functional incapacity, especially as to sucking, digestion, and 
ht•!•t rPj..rttlation of the body. 

4. Clinical evidence of general weakness or lack of development. 

The dirPct or immediate causes of prematurity may conveniently 
be !-,'l"OU}Jed under the following headings: 

1. Trauma or mechanical injuries undoubtedly play no small part 
in bt•inginf( on prematm'e labor. Such injurtes as falls, strains

1 blows on tlte abdomen, and sudden jolts have long been recognize<.t 
as direct_ causes. It needs to be emphasized that long or rough jour
neys in trains or automobiles may bring about the same result. 
Fatiguin:,r or exhausting work in the latter months of pregnancv 
must be considert·d. Induced abortions should also be classed under 
this headin:;r. 

2. Nervous factors. Here it is necessary simply to mention the 
major emotions such as fright and anger, severe pain, shock, and 

• Mortallt7 S1atlatlt"&, lOOT. p. 400. U. S. Bure.su of the ~nauL Wub.lorton 1909 
• II•''"· Jullu• II.: t·~wlllure aDd Co~nltaU, Vlllt'ak'd. Infant" p. 11. J,.ea ~r." ~'~:btier 

rhUad('lphla, 19:2. - • 
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rt'flex stimuli from the g~Jnitalia and breast. Exposure to sudtlPn 
changl!s in temperature, especially hyperpyrexia. may bt> mentioned. 
Epileptic and choreic seizures somehmes initiate pt't'mature labor. 

3. Intrauterine abnormalities such as placenta pnrvia, premature 
rupture of the membranes, adhesion of the membranes, placental de
generation, endometritis, hydramnios, and tumors may each act as 
an exciting cause of premature birth. ExteMh·e cervical tears with 
relaxation of the outlet are responsible for a certain percentage of 
cases. 

4. Acute and chronic infections. Prematurity follows in the wake 
of acute communicable diseases as influenza., pneumonia, typhoid1 
and sm&llpox. Syphilis is looked upon as an outstnndin~t cau10e of 
Jlremature termina.tion of prellfiancy. TuberculosiA, while a distinct 
contributing cauRe, is less frequently respon11ible directlv for pre
mature birth. The focal infections undoubtedly act as predispo•ing 
or contributing causes,·a.nd in the case of operations for appendicitis, 
cholecystitis, a.nd kidney infection ma.y set off premature labor. 

5. Acute and chronic intoxications with lead mercury, arsenic 
· phosphorus, ergot, carbon monoxide, alcohol, and other organic and 
mor!!'anic poisons are well known as abortifacients. 

6. Toxemias of pregnanc,r. Eclampsia frequently eventuate!! in 
premature labor or is a dtstinct indication to induce such labor. 
Chronic nephritis may act a.s a contributing or excitinjl' cause, and 
severe hyperemesis is known to be followed in a number of cases by 
miscarriage or premature birth. 

7. llatemal healt disease. Hess states that "premature birth 
occurs in 30 or 35 per cent of the cases of broken compensation in 
heart disease." • · 

8. Con~renital deformities and malpositions of fetus such 811 hy
drocephalus and spina bifid&, and abnormal presentations such as 
breech, transverse, and face, may be excitin~r causes. Malpositions of 
the uterus are likely to contribute to the difficulties. 

9. Endocrine dysfunction. There is a growinjl' conviction that 
disordered endocrme function in mother and unborn child may hav~ 
considerable to do with initiating a premature birth. Thus there 
are a considerable numbt>r of cases in which the mother is sufl'l'ring 
from diabetes or exophthalmic goiter or in which the newborn bas · 
rongenital goiter or enlarged thym~s.. • 

In any study of prematurity the contributing t"allSetl should ~ 
carefully considered. They may be clas.•ilied briPfly as foll~s :. 

1. Multiple pregnancy. From 00 to 70 per cent of multiple p~g
nancies eventuate in l'remature birth. 

2. Factol'B influencmg fetal nutrition. Under this heading may 
be placed oonstitutional weakness of the mother from debihtating 
diseases, such a.s dissipation and anemia, and nutritional deficiencies 
in quantity, qualiti,, or vitamin content. Dille&Be8 of the placenta 
sometimes _play a role. 

3. Emohonal instability of the mother. 
4. Early and late pregnancies and short intervale between succes

sive birthS have alreaQy been considered under anotbt>r head. 

·-... u. 
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5. Sex may Le looked upon as u contributing factor, as the male 

<:on!Jistently shows a higher rate of prematurity, as also of neonatal 
mortality. · 

6. Habit of abortion and miscarriage. Some authorities lay stress 
upon the en.rly termination of pregnancies in succession without any 
apparent or demonstrable exciting cause. It has recently been sug
l!ested that this is associated with some corpus luteum 4ysfunction. 

The predisposing co.uses of premature birth are many and com
plex, but in general they may be categori~ally stated u,nder the 
following: 

1. Lack of suitable prenatal care, which should be begun early and 
continued regularly throughout pregnancy. 

2. Overwork and anxiety on the part of the mother. 
8. Work away from home during the pregnancy, especially fatigu

ing industrial labor. 
4. Pelvic and spinal deformities, such as result from rickets, tuber

·culosis, etc. 
5. Insufficient and unbalanced dietary of the mother. 
6. Certain pathologic blood · states, such as pernicious anemia, 

lcul<emia, und hemorrhagic diathesis. 

The incidence of premature births has been variously given by 
•lifferent observers as 5 to 25 per cent. This wide range is due, no 
doubt, to the different criteria used in judging prematurity as well 
the chorncter of population from wh1eh the cases were derived. 
The higher percentages are possibly due to the inclusion of infants 
congenitally weal< and undersized, but full term. In estimating the 
precise importance of prematurity as a cause of neonatal death there 
IS still some difference of opinion, although all are agreed that it 
is one of the major causes. The present tendency seems to be to 
seek the dired or underlying causes of prematurity and assign an 
nnntomicopothologic basis for death. This raises such causes as 
>yphilis and toxemia to places of considerable importance. 

It is rnudily seen from the enumeration of causes as set forth 
ubove thnt though there are many possible combinations and fre
qmmtly no one cnuse can be given for prematurity, most of the 
•·on<litlous nwntione<i ore preventable to some degree. It has been 
amply <i<>lnmtstroted by competent obstetricians that prematurity 
due . io syphilis and the toxemias of pregnancy can be reduced 
·•·onsidl"mhly. 

BIRTH INJURIES 

Birth injuriPs as a cause of n~onntnl death are sufficiently obvious 
to ne.•d but little explnnation. Its importance grows from year to 
venr. It hns hPen shown in a number of careful studies that intra
~·ranial hemorrhage is a decided factor in neonatal mortality. ~'rom 
40 to 50 Jll'r c<•nt of neonatal deaths reveal intracranial hemorrha,.,ues 
on autopsy. Approximately 10 per cent of all newborns show some 
blood in the spinal fluid. Pr••mahtrity is mentioned by many 
"'""~"'"N"S us the gt"l'ntest single predisposing cnuse of intracranial 
hemonht\j.."''. Ehren fest states thnt "mechanical factors, probably 
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almost always1 are the immediate and direct causes of the traumatic 
injury." 1 It JS reasonable to infer that more extensive damage will 
result if the brain is unusuallv soft and the vessel walls friable. 
Prematurit:y and syphilis preilispose to such conditioDB. Other 
birth injunes include cerebral concussion, hemorrhages into the 
cord, and visceral hemorrhages. 

It llhoUid be made clear, as Ehrenfest states, that " the fact is 
now. firmly established that also the physiological traumatiBIII of a 
normal labor is sufficient to lead to senous consequencee if other coin
cident conditioDB supply those predisposing and contributing ele
ments which will cause the normal physiological effects of the birth 
trauma to attain pathological importance." 1 

Very little comment is necessary here on the causea of birth in
juries. They may readily be listed under the following headinga: 

A. Direct or immediate causea. 
1. Trauma. Mechanical factors. 
2. Undue compreesion of the head. Sudden release of molded 

head. 
3. Unequal or too sudden changes in pressure. 
4. UDBkillful application of instruments. High forceps. 
li. Internal podalic version and rapid extraction. 
6.· Extraction of shoulders and after· coming head in breech 

cases. 
T. Injudicious use of petuitrin and ergot in early stages of labor. 
8. ROugh handling of child during resuscitation. 

B. Contributing causes ~often difficult to separate from direct). 
1. Pelvic allnormaliti-rachitic, generally contracted, exostoses. 
2. Abnormal presentatioDB, especially breech. 
8. Maternal or fetal dystocia due to the above·causes and others.. 
4. Hemorrhagic diathesis. Delayed coagulation time. 
li. Precipitate labors. Premature. rupture of membranes. . 
6. Multiple births, especiall:y prematures. 
T. Rigid cervix and unyielding perineum. 

C. f>ret!isPosing causes (difficult to -separste from contributing·) • 
1. Prem!l~urity. See causes mentioned11Dder Prematurity, page 9 • 
. 2. Syphilis. • 
8. Asj>hyxia. Often a result of injury rathsr than a cause. 
4. Toxemias of .Pregnancy1 especially eclampsia. 
li. Acute infect1oDB ·and ·mtoxicatioDB of mother. See under

Prematurity 4 and li, page 10. 

While it is fully recognized that birth injuries are not always 
the fault of the attendant at birth it is evident that many of the 
causes IeS:Irilf. to such injury may be prevented if proper prenatal 
care and · ed obstetrical service are given. Prenatal care does 
not ~arantee a safe delivery at the hands of a careless or UDBkilled 
phymcian or midwife. lt should also be borne in mind that too 
conservative treatment-" waitinlil' for Nature to take her course"
may be just as disastrous as radical interference. Sound judgment 



CAUSES AND PREVENTION OF NEONATAL MORTALITY 13 7 
coupled with experienced technical skill is demanded for optimum 
results. 

CONGENITAL MALFORMATIONS 

Very little ill known as to the primary causes of congenital mal
formations and developmental defects. Adhesions of the mem
branes, abnormalities of the cord and placenta have been considered. 
Syphilis and alcoholism have been suggested among the causes. 
Chronic intoxications may play a part. Dysfunction of maternal 
endocrines is mentioned by some observers. Malformations are more 
likely to occur toward the end of the reproductive period. f3o little 
is known about contributing and predisposing causes that no prac
tical suggestions can be offered here as to prevention. 

CONGENITAL DEBILITY 

It would be a distinct advantage to exact classification to drop 
such indefinite terms RS congenital weakness, congenital debility, 
marasmus1 and atrophy1 and assign as causes of neonatal death the 
causes whJCh lie back o:r these clinical ,Pictures. The last two terms 
have already been dropped from ollicral statistics of death in this 
country, and " congerutal debility " as a cause of early death is 
being used less and lP.ss. -

Maternal disordt:lrs and disabilities have been covered largely 
under oth«:r classifications and need not be repeated here. Certain 
placental and cord anomalies, such as placenta prrevia, fremature 
separation of the placenta, prolapse of cord!.infarction o placenta, 
and hematoma, may be mentioned as possibilities. 

Injudicious or rough handlin~tof the neonate may turn the balance 
in a weaklinr; or premature. Undue exposure is especially to be 
guarded agarnst in the case of prematures. Such babies should 
always have special attention in a thoroughly equipped hospital at 
the hands of a well-qualified pediatrist. The practice of turning 
the baby over to a pediatrist as soon after birth as possible is r;row
ing and should be encouraged. Improper methods of feeding m the 
early weeks of life may take monthS to correct. 

ACUTE INFECl'lONS 

There remain to mention in a few words the acute infections of 
the newborn. N en natal pneumonias occur frequently enough to bear 
them in mind. Septic and gonorrheal infections sometimes prove 
serious in maternity hospitals. Tetanus of the newborn is fortu
nately now a rare disease. The newborn is relatively immune to a 
number of. the common communicable diseases, such as !liphtheria 
and scarlet fever, but is very susceptible to tuberculosis and septic 
infection. 

The incidenc41 of dead births and neonatal deaths from specific 
camSPs, os found by a number of observers, is shown in the accom
panying table. The work of Holland is especially commendable for 
1ts thorouf(hness and gives a fairly complete picture of neonatal 
mortality m England. 
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Matemal d..._ ..•..•••••••.••.•....•.••.•...••..•. } 8.8 17. t .... ILl Plaeentala&a~ aad V'WiGIL ................ - ......... 
Fe&al state. .......... ------- .•• - ••••••••••. -•••••. ·- • · · 1.8 u u Ill 
PrematorttJ' • ..................... _ ............ ---•••. .a ... u u 
Ca118111Dkno1n:1 ••••. ................................. 10.7 Ui.l 18.7 11.1 

1 MedleaJ R....-cb C"ouncll (01'81lt Brttalol: A CllnJc.'llland Patboloaloal Study ol 1,1173 C"uet of Dead. 
Blrlha and Neooa&aJ Deaths, b' Elll"dlq L. QollaDd and Jant. B. Luae-t'laJpon, p, 111. &pedal Report 
Bert. No. lOU. Loodoa, 18:11. 

The incidence of syphilis in the ~eneral population, in pregnant 
women, and in the newborn is aum1mbly set forth in graphs pre
sented in Cruickshank's study, ":Maternal Syphilis as a Cause of 
Death of the Fetus and of the Newborn Child."' Considerable 
variation in percentage of positive W al!Bermann reactions is found 
in the reports of the different observers. This may be accounted for 
by the methods of investigation, by type of cases investigated, and 
b,v selection of material. The mO!lt recent and thorough investiga
tions of Adair and O'Brien, Holland, Jeans and Williams would 
indicate that the incidence of congenital syphilis in the white popula
tion is between 6 and 10 per cent. Williams's figures should alwa.Y' 
be analyzed as to white and colored caees. .Autopsy findings rauM! 
the percentage of congenital syphilis when compared with resulte 
from Wassermann reactions alone. · 

PREVENTION OF NEONATAL MORTALITY 

1. Modem preventive medidne. 
A survey of this entir«> subject forces one to the conclusioo that 

the major responsibility for the reduction of maternal and neonatal 
mortality falls upon the shoulders of the medical profe88ion, eH~ 
dally upon those who essay to attend women at childbirth. The rnld
wife may be a factor in some of tha Southern States1 but she iR cer
tainly not a main factor in the problem. Skillful and judicious 
obstetrics is the sine qua non of the prevention of neonatal mort&!ity. 

While it is frequentl;r said ~hat the day of the general rractitioner 
is rapidly passing, it lS nPvertheless true that he is stil doing the 
bulk of the obstetric practice in this country. In this he is fre
quently attempting to follow methods carried out b;r apeciali!ltR in 
this field. Procedures which specialists in obtitetncs may safely 
follow in hoo;pital practice with trained a,..i,tants often prove dis
astrous wh«>n attempted single-handed by the general practitioner. 
Consultation is often called for too late and fails to avert damag" 
already done to mother or child. 

"BJ lobo Normaa CMIIdubauiL Cblld Lif-e lnutlp.HODL Medical Raeareb Cooacll 
8ped&l a-rt lie- No. 82. wadoD. 11124. 
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An essential in the reduction of neonatal mortalit:y is thorou~h 
preliminary training in the fields of preventive obstetrics and pedia
trics, although other branches of medicine may contribute. The 
mediCal student should receive expert instruction in the technique 
of obstetrics and have sufficient practical training under competent 
teachers to be able to conduct a normal delivery, to detect departures 
from normal, and to decide whether or not operative measures are 
indicated. The need for thorough prenatal care and adequate home 
or hospital facilities should be drilled into every medical student. 
More general use of the early '\V assermanh reaction is desirable. 
The importance of neonatal care, especially in the case of prema
tures, should be emphasized. In general the ba!>y should be handed 
over to a competent pediatrist as soon after birth as possible. In 
this way a number of premature and other weakly babies may be 
Baved and the faeding of normal babies started right. 

Moral stamina is often necessary to withstand the entreaties of 
patient and family, and sometimes of the family Rhysician himself, 
to shorten the time of labor by operative procedures and rapid ex
traction. The indications for the proper use of ergot and pituitrin 
should be taught thoroughly in the medical schools. The medical 
student should be tau~ht the preventive value of maternity hospi
tals or maternity serviCes of general hospitals and out-patient de
partments. 

With the knowledge and skillful technique already at hand it has 
been possible to demonstrate in certain organized pieces of maternity 
work that the neonatal and the maternal mortality can be reduced at 
least from one-third to one-half of the present general rates. In a 
recent study of infant mortality in Buffalo covering some 62,000 
births, Hollingshead has shown that the percenta_ge of neonatal 
deaths in the hands of physicians and midwives varies considerably 
in home and in hospital practice. In one group of 20 physicians who 
attended 14,704 live births the neonatal mortality rate under 2 weeks 
of age varied from 1.5 per 100 live births to 8.6, the average for the 
group being 4.6. In a second group of 33 physicians the rates 
ranged from 1.6 per 100 live births to 10.6, with an average of 4.3 
for the group. 

Mhlwlve• attended 16 per e<>nt ot the births occurlng In Buffalo during the 
ftvo yeurs. •"'or each 100 bnbles attended by midwives the-re were 2 dett.ths 
under 2 wreks of age. Thlrty~three pttr cent of all births during the tlve 
years occurred tu hm~pltnls [wlth] • • • n mortality rate of 4.5 pe-r 100. 
In two ho•pltnls thl• avornge rule was more than doubled, 10.9 and 10.6 per 
100 delh·eorlHI. In the three strl~tly maternity hospitals, the rates were all 
b~low the o vl"rntro of 4.5 per 100 deliveries. The mortnllty rates in the 13 hoe-. 
l>ltula lu llntl'nlo ruugod from 1.8 to 10.9.' 

Some very interest.ing figures have recentl;v been placed in my 
hands by Dr. Adt•laide Drown, of San Francisco, showing the ma
ternal mortality in one of the San Francisco hospitals from 1919 to 
November, 1927, inclusive. During that period there were 5,187 
obstetrical cases under private physicians' care in the hospital. 
Twenty-two of these died of causes connected with ~hildbirth, g•ving 

• Holllnph('lld, Franrft M.: The 1'1TP-1'.-ar Jnrnnt-Mortatltv Study. Snnltan BuiJrHo, 
publishe-d mo11thl7 b7 lhe Durfu.lo tN. Y.) Uf.partmtont ot Heailb, Auguat-S@ptelilber, 1927, 
pp. lHI. 
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a rate of 4.~ per 1,000 confinements, while in the same hospital dur
ing the same period 1,129 cases were delivered in the regular service 
by internes under 'direction of the chief of staff with only 2 maternal 
deaths, giving a rate of 1.7. The latter cases had had prenatal care 
under the maternity service of the hospital. No record is at hand 
to show how much prenatal care had been given by the Jlrivate 
physicians. These figures and others exhibit & wide rnnge m neo· 
natal and m&ternal mortality and seem to point to differences in 
ability of physicians in the conduct of obstetric cases whether in 
home or in hospital praetice. · 
2. Moden! publJc:..health methoda. 

It is fallacious to believe that " every physician's olllce is a he&lth 
center." All are agreed that the modern physician should be pre
pared to practice preventive medicine, but community re.wurces must 
be brought to play upon ever7 maternity .case in a much broader way 
than is possible in the physiCian's olllce, no matter how well equipped. 
The public has came to feel that the first responsibility for a success· 
ful outcome of ]>regnancy rests with the attendant at birth, but that 
while his indiv1dual responsibility is great he should call to his aid 
other professional and communitY. resources. The practice of ob· 
stetrics is a community responsibility. It is practically impossible 
for the obstetrician to assume responsibility for all that prenatal 
care implies; for education of parents; for provision of suitable hos· 
pitalization, the keeping of exact records, compilation of statistics{ 
follow-up in homes, and the research necessary to draw together &I 
the factors bearing upon the reduction of early infant mortality, 
It hBS been clearly demonstrated that the physician must take ad van· 
tage of the best public-health methods of the community in order to 
secure satisfactory results. These may be listed as follows: 

. (a) Prenatal centers in connection with community health 
centers. 

(b) Facilities for public-health nursing. Follow-up of Cai!BS. 
\C). Registration, licensin~, and supervision of all midwives 

and thorough trainmg for those wh() have demonstrated 
their ability to conduct normil,l deliveries. This is'espe
ciall;r necessary in the South and in congested centera of 
population. · 

(d) Public-health clinieal facilities for venereal-diseuse diag· 
nosis and treatment with eocial and nursing follow-up. 

(e) Maternity centera. Maternity hoepitala. Prematurity 
care. 

(/) Education of the public to demand better obstetric practice 
BS to importance of adequate prenatal care, skilled ob· 
stetrics, and hoepitalization. 

(g) Better birth registration. Follow-up of all stillbirths and 
neonatal deaths with determination of cause, if posrible. 

3. More eomplete and aeearate Yital .tatt.tl ... 
(a) More uniform methods of gathering and tabulating data. 

These may be best secured by havmg every State in the 
birth and death registration areas of the United States. 

(b) More exact classification of stillbirths and neonatal death~ 
as to time, catu<ation, and contributing eau&ell. 
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(c) More prompt compilation o.nd timel7 publico.tion of 
tistics. Correlation of the outsto.nding data. 

(d) More systematic use of loco.! vital statistit:s. 
4. Maternity benefits. 
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Some form of maternity benefits is ur~ently n~eded in this .coun
try. This may be provided throu~h ensting insurance companies 
as health insurance or by means of stckness benefits in which the pro
spective mother participates. The increasing cost of obstetric serv
ice, especially in the large cities, can not be borne without great 
hardship by a lotrge sectiou of middle-class women unless some 
relief can be afforded through such insurance, " home helps" or 
medical aud nursing service at rates which th.J people co.n afford. 
Maternity is a community asset. Skilled medico.l, nursing, and 
hospital care should be afforded all those who become mothers what
ever their econ<>mic circumstances. One of the most necessary serv
ices is that of home helps, and this might well be provided for by 
some form of benefit insurance. The results obtained thus fo.r by 
certain insurance companies in making provision for a. partial nurs
ing service to their policyholders amply justifies the extension of 
Nllch service to the large middle-class population. ' 
5. Reoear<h. 

There is need for a number of carefully planned community 
studies of the int:iliiate conditions surroundmg maternity and in
fancy. A study of the mothers and babies who survive as well as 
those who die would add incoml?arably to its value. The study 
should be cont.inued over a sufficient period and should ~ace the 
history of a. sufficiently lo.rge group to give relio.ble statistical re
sults. Such studies as are new being conducted by the United States 
Children's Bureau and the intensive study in Berkeley caiTied on 
through the University of California Institute of Child Welfare 
should yield results which will help to solve some of the problems. 
Some of the points to be covered are: 

(a) Complete study of pregnancy in the light of whole family 
.background. 

~
b) More complete records of pregnancy and its outcome. 

· c) Painstaking and prolonged observations of co.ses. 
d) More careful autopsy study of dead fetuses and neono.tal 

deaths. · 
&. Parental and preparental education. 

In point of time the education of pa.rents should be the first item 
for discussion instead of the last. Without the cooperation of the 
parents very little of permanent value can be accomplished. The 
methods of securing this coopero.tion can not be discussed here, 
but a few of the items which should be included in anv plan of in-
struction are the following: · • 

~
a) Importance of early and continued prenatal care. 
b) Choice of a physician of good judgment and obstetric skill. 
c) Importance of prevention of o.cute communicable diseasl's 

and immunization for some of them. 
(d) Importance of pre,·ention of syphilis. Desirability of Wo.s-

sermann test o.s a routine procedure. · 
( ~) Demand for adequate hospital care. 

9 
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(f) Dispelling notion that every labor should be ha.stened and 
that vemien and extraction, forceps delivery, and 
Cesareln.aection can meet all exigencies. 

(g) Placing be! ore pa~nts results of ~ood work done by com
muruty oprgaruzations for materruty care. 

(h) Urging upon parents the importance of some form of in
surance to take ·care· of emergencies and to meet extra 
demands upon mother at the time of childbirth and there-
after. · • 
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