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Relation of Weight at Birth to Cause of Death and
Age at Death in the Neonatal Period:
United States, Early 1950

By Sam Shapiro and Jeanne Unger

INTRODUCTION

This is the second in a series of reports in
which weight at birth is introduced as a major
characteristicin the study of national data onmor-
tality during early infancy. The first report pre-
sented birth weight distributions and considered the
relation of weight at birth to mortality in the neo-
natal period(first 4 weeks after birth)for avariety
of characteristics, including race, sex, and plurality
of birth.! In.the current report, the relationship
between birth weight and age and cause of death
among the newborn is examined.

During the period that has elapsed since the
eventsthat are analyzed here took place {early 1950),
there has beennofundamental change inthe relative
importance of neonatal mortality. Over two-thirds
of the deaths in the first year occur in the neonatal
period, and mortalityin these 4 weeksis higher than
in any single year of age after the first and up through
age 60. Theprogress madeinthepast severalyears
inreducing neonatal loss has fallen far short of the
remarkable success in saving lives after early in-
fancy.

The problem of mortality among the newborn
is concentrated principally amongimmature births.
Neonatal deaths among these infants account for
over two-thirds of the fotal. The repetitive series
of vital statistics based on entries onthe death cer-
tificates have pointed to the magnitude of this prob-
lemand have focused attention on the need for spe-
cial programs to deal with it. However, it has long
been recognized that information on additional fac-
tors is essentizl for an adequate evaluation of the
problem of immaturity. One of these factors is
birth weight.

With the addition of the item ‘‘birth weight’’ to
practically all State certificates of birthin 1949, the
development of data on this characteristicon a na-
tional basisbecame possible for the first time. The
opportunity to obtain information on mortalityin the
neonatal period inrelationto weight at birth for this

INational Office of Vital Statistics, ¢‘Weight
at Birth and Its Effect on Survival of the Newborn
in the United States, Early 1950,’' Vital Statis-
tics—Special Reports, vol. 39, No. 1, 1954.

series of reports was afforded by the matching of
neonatal death records with corresponding birth
records for babies borninthe United States between

"January 1 and March 31, 1950, incidental to a test

of birth régistration completeness.?

Regiétraﬁon completeness

The test of birth registration completeness
covering the period of this study indicated that 98.6
percent of the white births and 93.5 percent of the
nonwhite were registered.

No definitive information is available on the
completeness of death registration. Whilethis fac-
tor is thought tovary generally as birthregistration
completeness, it is believed that there is a slight
bias in the direction of underreporting of small in-
fants who dieimmediately after birth or inreporting
some of them as fetal deaths. This would result in
some understatement of mortality ratesat the very
low weights and at the younger ages.

Classification

1. Birth weight is.generally reported in terms of
pounds and ounces on the birth certificate. The
traditional gram groupings, however, have been
used to tabulate and present the data in order to
facilitate comparison with other studies of this
type. The equivalents of these groupingsinterms
of pounds and ounces are as follows:

2 1b. 3 oz. or less

21b. 4 0z.-3 1b. 4 oz,

3 1b. 5 0z.-4 1b. 6 oz.
41b, 7 0z.-51b. 8 oz.
51b. 8 0z.-6 1b. 9 oz.

6 1b. 10 0z,-7 1b. 11 oz,
7 1b. 12 0z.-8 1b. 13 oz,
8 1b. 14 0z.-9 1b. 14 oz,
9 1b. 15 oz. or more.

1,000 grams or less
1,001-1,500 grams
1,501-2,000 grams
2,001-2,500 grams
2,501-3,000 grams
3,001-3,500 grams
3,501-4,000 grams
4,001-4,500 grams
4,501 grams or more

[ L | I {1 N T O T {1

2Birth and death certificates relating to chil-
dren born to residents of Massachusetts were ex-
cluded from all tabulations since this State did
not require the reporting of birth weight. For
details on the procedures in the matching, see the
report cited in footnote 1.
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For purposes of classification, the terms ‘‘im
mature,” “premature,” and “prematurelyborn”
are usedin this reportto refer toinfants weigh-
ing 2,500 grams or lessat birth. This definition
was recommended by the American Academy of
Pediatricsin 1935, and later adopted inthe Sixth
Revision of the International Lists of Diseases
and Causes of Death (1948). The term ‘‘pre-
mature,’’ although containing the concept of
duration of pregnancy, has been used for many
years in connection with the birth weight cri-
terion. The Sixth Revision of the International
Lists defines ‘‘premature’’ as relating to chil-
dren of gestations of less than 37 weeks and in-
dicates that for reporting and classification pur-
poses, this criterion may be considered as equiv-
alent toan immature infant as defined above. It
is recognized in using these terms, that there
may be basic differences in physical development
for some of the subgroupings of births discussed,
which would affect the general applicability of
the criteria for classifying births as immature
or premature.

2. The statisticsbycause showninthisreport were
compiled according to the International Statis-
tical Classification of Diseases, Injuries, and
Causes of Death, 1948 (Sixth Revision of the In-
ternational Lists of Diseases and Causes of
Death). The categories of this list whichare in-
cluded in each of the cause groups used are in-
dicatedinthe tables. Ingeneral, when more than
one cause of death is reported, the cause desig-
nated by the certifying physician as the under-
lying cause of death is the cause tabulated.?

Seasonality

In 1950, seasonal differences were found both in
theincidence of immature birth and in neonatal mor-
tality. The proportion of immature children in the
first 3 months of 1950 (7.4 percent) was slightly
smaller than in the year as a whele (7.6 percent).
Neonatal mortality was also lower among children
bornin January through March 1950—19.9 per 1,000
live births for the United States and 20.0 for the
United States excluding Massachusetts—as com-
pared with 20.54in 1950 for the United States.

With regard to data by age at death and cause,
the distributions shown in table A indicate that for
the first quarter as compared with the year as a
whole, there were: Smaller proportions of the neo-
natal deaths in the first day of life; smaller pro-
portions attributed to Immaturity unqualified; and
higher proportions due to Congenital malformations,

3For a more detailed discussion, see National
Office of vital Statistics, *‘‘vital Statistics In-
struction Manual, Part II, Cause-of-Death Coding,
1951.°”
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Intracranial and spinal injury at birth, and All other
causes. Inaddition, among the nonwhite groupthere
was a considerably larger proportion of the deaths
relating to births in the first quarter due to Pneu-
monia of the newborn and a smaller proportion due
to Diarrhea of the newborn.

Even though these differences are statistically
significant, they are small and the relationships
described in this report may be taken as generally
applicable for the entire year. Ona weight-specific
basis, in fact, it is likely that seasonality in mor-
tality is of less importance than for the up as a
whole since the differences in mortality described
above may be partly explained by the lower inci-
dence of immaturity among children born 1n Jan-
uary-March 1950.

Interpretation of cause of death data

Cause of death information on death certificates
generallyreflects the results of clinical diagnoses.
In the case of the newborn infant, the only condition
apparent to the certifying physician is frequently
immaturity in development or a failure in the re-
spiratory system. These observations lead to en-
tries classified as Immaturity unqualified and Post-
natal asphyxia and atelectasis.

An obvious shortcoming of such entries is that
they do not indicate the specific morbid condition
that led to the death. Also, there is some question
concerning the consistency among physicians in
recording these terms and the extent to which their
use results in an understatement of more definite
conditions responsible for loss in early mfancy

Autopsy findings in a Chicago study? throw
considerable light on this situation. It was found
that “most of the infants designated(by the pathol-
ogist) as dying of prematurity showed widespread
atelectasis and many of those designated as dying
of atelectasis were premature. It was largely a
matter of terminology that was responsible for dif-
ferentiating atelectasis, prematurity, and unknown.”
These three categdiies were then grouped together
under theheading “Ahnormal pulmonary ventilation”
with the statement that they ‘‘showed no specific
pathological lesions outside the lungs—and (death)
could be accounted for only on the basis of inadequate
functioning of the lungs.”’

In this report, data are shown separately for

4Bundesen, Herman N., et al., ‘‘Progress in the
Prevention of Needless Neonatal Deaths,’’ Annual
Report of the Chicago Health Department, 1951.
Since the preparation of this transcript, the re-
port, ‘‘Perinatal Mortality in New York City,’'’ New
York Academy of Medicine, Harvard University Press,
1955, in which comparisons are made of the cause of
death information reported on death certificates,
clinical causes as recorded on hospital charts, and
autopsy findings, has been published.
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PERCENTAGE DISTRIBUTIONS OF DEATHS UNDER 28 DAYS, BY AGE AND SELECTED CAUSES, BY RACE:

(Data for Jan.-Mar. 1950 are based on deaths among children born Jan. 1 to Mar. 31, 1950, excluding data

for Massachusetts.
ternational Lists, 1948)

Numbers sfter cauges of death are category numbers of the Sixth Revision of the In-

ATL RACES WHITE NONWHEITE
AGE AND CAUSE OF DEATH Jan. - Jen. - Jan. -
1950 Mar. 1950 Mar. | 1850 Mar.
1950 1950 1950
AGE
All ages-—-——==-==m-rmecm e mm— e — e 100.0}§ 100.0 100.0 | 100.0 | 100.0 100.0
Under 1 day~--~c=mromecmmvenea. 49.5 48.4 50.0 49.2 47.2 44.8
L Qe e e e e 15.2 14.8 15.86 15.1 13.5 13.4
2 dEyS=m— e e e e e e 10.0 9.9 10.3 10.3 8.3 8.5
BuB GAYE——mmmmm e m e e mm e 12.4| 12.9 12.1| 12.5| 13.8 4.7
7-13 dayg--mreremm e e e e e e e 6.6 6.8 6.1 6.3 8.8 8.9
14-20 dayg-r--=—c—cr e e e 3.6 4.0 3.3 3.7 5.0 5.7
21-27 dayg—=rm=rmmmmmr e e e e m e —— e 2.7 3.2 2.5 3.0 3.6 4.0
CAUSE OF DEATH
All causeS—m~==—mmmscmmeeemmcmeecwemmee—eeew | 100.0] 100.0 100.0 | 100.0 | 100.0 100.0
Congenital malformations- — —— 750-759 i2.3 12.7 13.8 . 14.3 6.0 6.1
Certain digeases of early infancy---=--~--er—ce= 760-776 80.7 79.5 80.8 79.8 80.5 78.4
Birth injurieg-~--ces—ecmeoe e 760,761 16.1 16.2 17.0 17.2 12.2 12.0
Intracranial and spinal injury at birth---------760 8.7 7.1 6.8 7.2 8.1 6.6
Other birth Injury-—---eccccomcmmmmmec oo 781 9.4 9.1 10.2 10.0 8.0 5.3
Postnatal asphyxia and stelectasig~m——creaccec—naa 762 17.7 17.8 18.4 18.5 14.8 14.9
Pneumonia of newborn-- --=-763 3.8 4.2 3.5 3.7 5.3 6.4
Diarrhea of newborn---- e ] 764 1.0 0.9 0.8 0.8 1.8 1.2
Other infections of newborn--~-==s=receccomeaan 765-768 0.5 0.4 0.4 0.3 0.9 0.7
Neonatal disorders arising from maternal toxemia--789 1.4 1.7 1.5 1.8 1.3 1.4
Hemolytic disease of mewborn (erythroblastosis)---770 3.4 3.2 3.9 3.7 1.1 1.1
Hemorrhagic disease of newborn----~---- w—————————— 771 1.2 1.2 1.1 1.1 1.4 1.6
I1l-defined diseases peculiar to early infancy,
including nutritional meladjustment-----=eu- 772,773 4.0 4.0 3.6 3.5 5.7 6.2
Immaturity with mention of any other subsidiary
condition--- 774 1.3 1.2 1.4 1.2 1.1 0.8
Immaturity vnqualified--~--=~-~= —————— e 776 30.4 28.7 29.3 27.9 35.1 32.1
All other causeg==--=—c=—ermrccrmrocacaa —————— Residual 8.9 7.8 S.4 6.0 13.5 15.5

Immaturity unqualified, and Postnatal asphyxia and
atelectasis since no supplementary information is
available. But the possibility of an overlapping of
these groups should be borne in mind when inter-
preting the relationships discussed. _
Post-mortem examinations indicated further
that some deaths ascribed to atelectasis by the at-
tending physician were actually caused by pneu-
monia. This may account in part for the appreci-
ably higher proportion of deaths attributed to pneu-
monia in the Chicago study (10.8 percent) than in
this report (4.2 percent). Comparison of age at

death statistics from both sources suggests that a
major segment of this difference arises from an
understatement of pneumonia as a cause of death
among infants who die very soon after birth5 For
example, about a fourth of the pneumonia deaths in

5Thg Chicago study indicates that many of these
pneumonia deaths stem from infections incurred be-
fore the birth of the child, in distinction to the
extra-uterine environmental factors that caused
pneumonia deaths later in the neonatal period.
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the former study occurred in the first day, as com-
pared with only 1 in 20 in the current report.

The other condition most often missed without
autopsy was ‘‘intracranial hemorrhage.” It was
determined that ‘‘congenital debility’’ (classified
under I11-defined diseases peculiar to earlyinfancy,
International List number 773) often applied to a
death caused by ‘‘intracranial hemorrhage.’”’ How-
ever, the effect of this situation does not appear to
be great for Birth injuries as a whole.

A fundamental problem associated with cause
of death data for neonatal deaths is that the cause
may arise from a condition in the mother rather
than in the infant. However, because the relation-
ship of some maternal conditions to neonatal mor-
tality is not too well known, and because information
on complications of pregnancy and labor resulting
in the abnormal! development of the fetus and in the
early termination of the pregnancy may notbe avail-
able to the physician completing the certificate,
these conditions are frequently not reflected in the
medical certification of the cause of death. In ad-
dition, in some cases where theyare reported, they
would not appear in the statistics as distinct entities
because of the limitations of the classification.®

The imprecision of some of the clinical diag-
noses, as indicated by the autopsy findings, and the
lack of data on maternal conditions impose important
limitations on the utility of the cause of death sta-
tistics derived from the vital record. However,
many of the relationships considered are only par-
tially affected by this situation. The data presented
extend the area of knowledge presently available
from repetitive statistical series derived from clin-
ical observations. For yearsto come, these obser-
vations will remain the principal source of cause of
death information and will be the basis for measur-
ing changesinthe causal factorsininfantloss. Even
such indefinite entries as ‘‘prematurity’’ on the
death record have serveda positive function. They
have focused attention onthe critical partplayed by
premature birth in infant mortality and have aided
in the development of many programs designed to
cope with the problem.

Distribution of ‘‘not stated’’ birth weights

Birth weight reporting was less complete for
infants born at the early gestation ages than for
those bornat moreadvanced stages of the pregnancy
cycle. Accordingly, a method for distributing the
-not stateds, which took account of gestationage, was
used to derive the basic data by race, sex, and plu-

6For discussion, see ‘‘Recommendations for the
Improvement of Fetal Death Statistics,’’ U. S.
National Committee on Vital and Health Statistiecs,
Public Health Reports, vol. 70, No. 11, pp. 1049-
1056, 1955.

rality without regardtoage and cause. This method
isdescribed in detail in vol. 39, No. 1, p. 6. Briefly,
the not stated birth weights ineach gestation group
were distributed according tothe distribution of the
known weights in that group. The procedure was
applied separately tothe neonatal death distributions
and to distributions relating to children who sur-
vived. The basic adjusted weight totals obtained in
this way are hereafter identified as ‘‘standard’’
totals. '

Although it would have been desirable to use
the same procedure for distribution of the not stated
weights throughout, considerations related to the
small frequencies militated against this. The sim-
plified proceduresfollowed inderiving the adjusted
weight data on neonatal deaths by age at death and
cause, whichare based on other significant relation-
ships, are believed to yield consistent and reliable
statistics. In the cause tables the adjusted data,
however, may differ slightly from the standard or
reported totals since the adjustment procedure did
not include a balancing to these figures. Both de-
rived and standard or reported totals are shown
for purposes of comparison., The differences are
generally small and will not affect the comparabﬂlty
or interpretation of the data.

Despite the fact that reasonable bases were
used for distributing the not stateds, the reader is
cautioned not to draw conclusions from relatively
small differences because the not stated group was
fairly large (see table 17). An exception to- this
would be a series of small differences which were
all in the same direction. '

Detailed descriptions of the procedures used
in distributing the not. stated weights in the tables
by age at death and cause follow:

1. To obtain data by age (tables 2, 4, and 6), the
deaths at eachage for which birth weights were
not stated were first distributed proportionately
according to the stated weights. These figures
were then adjusted proportionately to the stan-
dard weight totals. Finally, minor adjustments
were made in the data so thdt the figures would
add to the reported age totals without changing
the weight totals.

2. To obtain data by cause for tables 8 and 10, the
not stated weight groups for the most detailed
components in each were distributed propor-
tionately by cause at each weight according to
the distribution of deaths for which birth weights
were stated. Under this procedure the derived
weight totals agree with the standards, but the
cause totals differ from the reported totals. .
Additional balancing adjustments were made only
in the few instances where the new totals for
cause categories for the white group differed
appreciably from those reported.

3. In obtaining the adjusted numbers of deaths ap-
pearing in tables B and 12, the not stateds for
each cause group shown were distributed pro-
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portionately according to the stated weights for
that cause group. In table B, although nofurther
adjustments were made, the adjusted dataadd to
the standard totals by weight. However, for
table 12, the sums of the adjusted figures differ
slightly from the standard totals by weight and
age.

Chance variation

Chance variation, in addition to the biases in
reporting already discussed, must be considered in
evaluating the data shown. This variationisrelated
to the size of the birth population on which the fig-
ures are based and on the frequency of the occur-
rence measured. The smaller the population, or
the smaller the frequency of the event in a given
population group, the greater the relative varia-
bility? Mortality rates were not computed in ac~
companying tables for certain small frequency
groups, i. e., where the birth population was less
than 100 and there were fewer than 20 deaths. Per-
centages were also not computed where the base
was less than 100.

Birth weight and certification of
immaturity on cause of death

In the Sixth Revision of the International Lists
each of the cause groups in the general category,
Certain diseases of early infancy, has two sub-
categories to indicate whether immaturity was or

TPhe standard error is the measure used to
evaluate this variability. Chances are less than
1 in 20 that a difference as large as 2 standard
errors would arise by chance. Generally, the
standard error of a rate per 1,000 births is

/F(I.OOD-R),
B

where R is the rate and B is the number of births
used to compute the rate. The standard error of
the difference between 2 rates, Ri and Hz, is

Ry(1,000-R,)  B,(1,000-B,).
+
Bl BZ

If 2 rates differ by less than twice this standard
error, it is usually concluded that they are not
significantly different (statistically). When a
rate is small and the number of deaths is very
small, the standard error of the rate is R, where R

is the rate and D is the number'of deaths. The
standard error of the difference between 2 such
rates, R, and R, is

2
/1?1_|_R§
D, " D,.

777-457 O - 65 -~ 2
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was not reported. The criterion for immaturity
specifiedin the International Lists isabirth weight
of 2,500 grams or less (or lacking this, a gestation
of less than 37 weeks). However, weight and ges-
tation-age information are not available in classi-
fying cause of death entrieson the death certificate
and the causeis coded ‘‘with mention of immaturity?’
only if the physician’s statement oncertification of
cause of death is to this effect?®

Statistics on cause of death are regularly tab-
ulated for the detailed subcategories in order to
provide some basis for assessing the association
of immaturity with specific causes. This study, in
which it has been possible to cross-classify neo-
natal deaths by birth weight and cause, presents an
opportunity to evaluate the effectiveness of the cause
data in this respect.

The data on neonatal deaths from Certain dis-
eases of early infancy according to whether imma-
turity wasrecorded provide an estimate of the pro-
portionate mortality relating to immature infants
who died from these diseases. Deaths from other
causes (for example, Congenital malformations)
are not classified according to whether immaturity
was reported. Thus, cause-of-death data do not
measure the proportion of all neonatal deaths that
involve immature children.

The cause of death information reported must
be considered only as an estimate of the proportion
of immatures even for specific causes because of
inconsistencies and incompleteness in reporting.
For example, some physicians are not aware of the
need for reporting ‘‘immaturity.’”> Furthermore,
the criterion for immaturity of 2,500 grams or less,
despite its wide usage, may not beuniformly applied.

Deaths due to Certain diseasesof early infancy
with immaturity mentioned represented 55 percent
of all neonatal deaths in January-March 1950. On
the basisof birth weight data, 64 percent of all neo-
natal deathsinthis period related toinfants weighing
2,500 gramsor less. A large part.of the difference
in these twopercentages, as mentioned earlier, can
be explained by the failure of the cause datato take
dccount of any deaths among immatures due to
causes other than Certaindiseases of early infancy.
If the group of deaths due to Certain diseases of
early infancy is considered separately, the per-
centages are much closer, being 69 percent accord-
ing to the cause of death certification and 72 per-
cent according to the birth weight data.

The data by weight and causein table Bindicate
the effect of differences in classification. For ex-
ample, in the group of deaths among total births
coded to subcategories without mention of imma-
turity, 21 percent represented children weighing
2,500 grams or less at birth. Similarly, in the

8por exception in the case of plural births, see
p. 231,
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TABLE B. DEATHS UNDER 28 DAYS FROM CERTAIN DISEASES OF EARLY INFANCY, ACCORDING TO WHETHER IMMATURITY MENTIONED, BY
BIRTH WEIGHT, RACE, AND PLURALITY OF BIRTH: UNITED STATES, JANUARY 1 TO MARCH 31, 1950

(Includes deaths among children born Jan. 1to Mar. 31, 1950.

of the International Lists, 1948. For detailed list, see teble 16.

vwhere base is less thean 100)

Birth weights not stated ere distributed.

Excludes data
for Messachusetts. “Certain diseases of early infancy” include three-digit categories 760-776 of the Sixth Revision
Two dots (..) indicate percent not computed

ALL RACES WHITE NONWEITE
2,500 | 2,501 2,500 | 2,501 2,500 | 2,501
CAUSE OF DEATH ¢ ’ J ’ ’ 4
Total || 5F8R8 | 8¥ARS || potg) || BFEME | BFOES | mogg) || EPEMS | gTANS
or or or or or or
less more less | more less | more
DEATHS AMONG TOTAL BIRTHS
NUMBER
All coUBER-~m~m~mmmm oo 16,741 || 10,706 | 6,035 |} 13,521 || 8,779 4,742 | 3,220 |{ 1,927} 1,293
Certain diseases of early infency------------- 13,308 9,611| 3,697 || 10,783 || 7,887 | 2,896 |-2,525 | 1,724 801
Without mention of immaturity---------c-ec-=- 4,096 869| 3,227 3,831 683 | 2,548 865 186 679
With immaturity------ 9,212 8,742 470 7,552|] 7,204 348 1,660 || 1,538 122
All other caupes------ 3,433 1,095| 2,338 2,738 8921 1,846 695 203 492
PERCENT DISTRIBUTION BY BIRTH WEIGHT
All cauBSES~~—smmmemcm e me—— 100.C 64.0f 36.0 100.0 64.9} 35.1)100.0 59.8 40.2
Certein diseases of early infancy 100.0 72.21 27.8 100.0 73.1| 26.9} 100.0 68.3 31.7
Without mention of immaturity-----e---c----- 100.0 21.2| 178.8 100.0 21.1| 78.9] 100.0 21.5 78.5
With immaturity----e-- —— 100.0 94.9 5.1 100.0 95.4 4.6 100.0 92.7 7.3
All other cauf@g--------ccmcmcnrmrmmm———————— 100.0 31.9] 68.1 100.0 32.6| 67.4}100.0 29.2 70.8
PERCENT DISTRIBUTION BY CAUSE
All CAUSES-=—~memmmm— e ——— e 100.0 100.0| 100.0 100.0 || 100.0 | 100.0 | 100.0 || 100.0{ 100.0
Certein disesses of early infancy 79.5 89.8| 61.3 79.8 89.8{ 6l.1l{ 78.4 89.5 61.9
Without mentioa of immaturity~---------= 24.5 8.1 53.5 23.9 7.8 53.7] 26.9 9.7 52.5
With immaturity-----comomcmmmc e aee 55.0 81.7 7.8 55.9 82.1 7.3]| 5l1.6 79.8 9.4
All other causes - ——— 20.5 10.2| 38.7 20.2 10.2} 38.9| 21.8 10.5 38.1
DEATHS AMONG SINGLE BIRTHES
NUMBER
All cauSeS~~--memmmmmemmmcm e — e 15,049 9,109| 5,940 )| 12,183 )} 7,501 4,682 | 2,866 |{ 1,608 | 1,258
Certain diseases of early infancy---~-==—mee-- 11,746 8,111 3,635 9,536 || 6,681} 2,855 2,210 |} 1,430 780
Without mention of immaturity-------=ccw-e-- 3,989 793| 3,196 3,151 625 ] 2,526 838 168 670
With immaturity-------cecmmemcrcmmm e 7,757 7,318 439 6,385 || 6,056 329| 1,372 ({ 1,262 110
All other cAUSEB-=~—crme—cmme e 3,303 998 | 2,305 2,647 8201 1,827 656 178 478
PERCENT DISTRIBUTION BY BIRTH WEIGHT
All causes ——— --—-|{ 100.0 ©60.5| 39.5 100.0 61.6] 38.4| 100.0 56.1 43.9
Certain diseases of early infancy--------=~ ----| 100.0 69.1} 30.9 100.0 70.1{ 29.9] 100.0 64.7 35.3
Without mention of immaturity: 100.0 19.9| 80.1 100.0 19.8| 80.2]| 100.0 20.0 80.0
With immaturify-------=--eceecmenox 100.0 94.3 5.7 100.0 9%.8 5.2 100.0 92.0 8.0
All other causes--———-—=cmmm e e 100.0 30.2 69.8 100.0 31.0 69.01 100.0 27.1 72.9
PERCENT DISTRIBUTION BY CAUSE
All causes------—~——cmmmmemm e 100.0 100.0 | 100.0 100.0 100.0 | 100.0 | 100.0 100.0 100.0
Certain diseases of early infancy----------=-- 78.1 89.0| 61.2 78.3 89.1] 61.0| 77.1 88.9 62.0
Without mention of immaturity---------e-o-e-- 26.5 8.7 53.8 25.9 8.3 54.0 29.2 10.4 53.3
With immaturity---e-me—se e 51.5 80.3 7.4 52.4 80.7 7.0 47.8 78.5 8.7
All other causes--~--—r-seoecremmr e 21.8 11.0| 38.8 21.7 10.8} 39.0}) 22.9 11.1 38.0
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DEATHS UNDER 28 DAYS FROM CERTAIN DISEASES OF EARLY INFANCY, ACCORDING TO WEETHER IMMATURITY MENTIONED, BY

BIRTH WEIGHT, RACE, AND PLURALITY OF BIRTH: UNITED STATES, JANUARY 1 TO MARCH 31, 1950—Continued

(See headnote on p. 230)

ALT. RACES WHITE NONWHITE
2,500 {2,501 2,500 | 2,501 2,500 | 2,501
CAUSE OF DEATH ’ ’ ? ’ ’ ’
Total || BFERS | BTAMS || motey || BFAES | BYENS o) || BFARS | €XENS
or or or .or or
less more less | more less | more
DEATHS AMONG BIRTHS IN PLURAL SETS
NUMEER

All causes-~- 1,692 1,597 95 1,338 || 1,278 60 354 319 35

Certain diseases of early infancy---------—-—--—-- 1,562 1,500 62 1,247 1| 1,206 41 315 294 21
Without mention of immeturity--------ece—-we- 107 76 31 80 58 22 27 18 9
With immaturity 1,455 1,424 31 || 1,167(| 1,148 19 288 276 12
All other causes 130 97 33 91 72 19 38 25 1¢

PERCENT DISTRIBUTION BY BIRTH WEIGHT

All causes--- iO0.0 94.4 5.6 100.0 95.5 4.5)100.0 90.1 9.9

Certain diseasses of early infancy----c-c-eecws 100.0 96.0 4.0 100.0 96.7 3.3 | 100.0 93.3 6.7
Without mention of immaturity------—-—-ccece- 100.0 71.0| 29.0 . .o .o .o .o .e
With immaturity 100.0 97.9 2.1 100.0 98.4 1.6 | 100.0 95.8 4,2
All other causes 100.0 74.6 | 25.4 .. . . .e .e .

PERCENT DISTRIBUTION BY CAUSE

All causes 100.0 100.0 .. 100.0 |} 100.0 .. | 100.0 || 100.0 .e

Certain diseases of early infancy------------- 92.3 .9 .e 93.2 94.4 .o 8§s.0 92.2 .o
Without mention of immaturity------—---—--—-—- 6.3 .8 .o 6.0 4.5 .o 7.6 5.6 .o
With immaturity 86.0 .2 .. 87.2 89.8 .. | 81l.4 86.5 .o
All other causes 7.7 .1 .. 6.8 5.6 .o | 131.0. 7.8 ..

group with immaturity, 5 percent comprised infants
weighing 2,501 grams or more.

Eighty percent of the deaths relating to single
births of 2,500 grams or less are identified as im-
mature incause of death statistics. Eleven percent
are coded to causes other than Certain diseases of
early infancy, whilefor the remaining 9 percent, the
notation of immaturity was omitted in certifying
the death to Certain diseases of early infancy.

For deathsamong plural births, a smaller per-
centage of infants of weights of 2,500 gramsor less
fall into the subcategories without immaturity than
of those in the single group. This is due in part to
inclusion in the group ‘‘with immaturity’’ (in ac-
cordance with the International Lists) of all cases
in which the cause of death certification contained

an entry such as “‘plural birth’’ or ‘“twin.”’ Also
as a result, a large proportion of the deaths among

‘plural births of more than 2,500 grams, were as-

signed to the group ‘‘with immaturity.”’

On the basis of the data in table 16 for neonatal
deaths with birth weight reported, it was found that
for most causes 10 percent or less of the deathsas-
signed to the subcategories ‘‘with immaturity’ re-
fer tochildren weighing over 2,500 grams at birth.
As wonld be expected, however, larger percentages
of the groups ‘‘without immaturity’’ related to in-
fants who would be classified asimmature according
to the weight criterion. These percentages ranged
from 12 to 30. The net effect is a considerable
under statement of the proportion ‘‘withimmaturity’’
for particular causes of the group.
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GENERAL MORTALITY

Mortalityin the neonatal period took a heavytoll
among immature children born in January through
March 1950. About 174in every 1,000 infants weigh-
ing 2,500 grams or less (the immature babies) died
before the completion of 28 days of life (table 3).
In contrast, mature infants of 3,001-4,500 grams, a
group frequently used for comparisoninthis report,
had a neonatal mortality rateof 6.4 per 1,000. The
rate for all infants above the immature level (2,501
grams or more) was somewhat higher (7.8).

Within the immature group, mortality varied
greatly with weight. Close to seven-eighths of the
children weighing 1,000 grams or less and a little
over half of the infants 1,001-1,500 grams at birth
died in early infancy. For the largest of the im-
matures, those weighing 2,001-2,500 grams, mor-
tality in the neonatal period (50 per 1,000) was only
aquarter of the loss experienced among those weigh-
ing on the average only about 500 grams less (211
per 1,000).

The risk of neonatal death continued to drop
sharply well into the mature weights and reached a
minimum of 5.6 per 1,000 at weights of 3,501-4,000
grams. Additional weight, particularly when it
brought the weight above 4,500 grams, increased
the risk of mortality appreciably.

Age at death

Inthe January through March 1950 study group,
close to half of the deaths during the first 28 days
of life occurred before the end of the first day. The
proportion dying this soon after birth varied con-
siderably with the weight of the baby, being highest
for the very small infants who were the least able
to cope with extrauterine life (table C). First day

TABLE C.

mortality among babies weighing 1,000 grams or
less at birth represented about three-fourths of all
neonatal deaths in the group as compared with
slightly over one-half among babies weighing 1,001~
1,500 grams. Theproportion diminished somewhat
at subsequent weight intervals, but remained fairly
stable for the groups above 2,500 grams where the
first day deaths comprised about one-third of the
total.

Mortality fell off sharply for all weight groups
after the first day. By the end of the first week,
about three-fourths of the neonatal deaths amongin-
fants born weighing over 2,500 grams had already
taken place. Af the lower weights, the proportions
dyingin the first week were 10to 20 percent higher.

The risk of mortality in specified age intervals
amonginfants who survived tothe beginning of these
intervals is given by the rates shown in table 3 for
each weight group. Figure 1 indicates how rapidly
the risk declined during the first week. For the
group weighing 2,500 grams or less, it had dropped
from 97.9 per 1,000 on the first day to 3.1 by the
seventh day. However, even with the extended hos-
pital care that many of the immatures receive, the
period after the first week was still a relatively -
hazardous one for these infants as compared with
the critical first week for the mature infants. In
fact, the risk of mortality among the immatures at
ages 7-27 days (18.3 per 1,000) was almost 3 times
the rate among children 3,001-4,500 grams in the
entire neonatal period (6.4 per 1,000).

At each age throughout the necnatal period the
risk of dying was closely related to the infant’s
weight. Additional weight at birth (until reaching
the higher weights) was an advantagenot only short-
1y after birth, but also 3 and 4 weeks later. The
comparison in table D of the rates for the weight
groups experiencing less favorable mortality inthe

FERCENTAGE DISTRIBUTION OF DEATHS UNDER 28 DAYS, BY AGE, BY BIRTH WEIGHT: UNITED STATES,

JANUARY 1 TO MARCH 31, 1950

(Based on frequencies shown in tadle 2)

BIRTH WEIGHT (IN GRAMS)
AGE Total

1990 11,001~ | 1,501~ | 2,001- | 2,501~ | 5,001- | 5,501~ | £,001- 4,501

v 1,500 | 2,000 | 2,500 |3,000 |3,500 |4,000 |4;500 | °F
ALL AGES--mn=nmmmm 100.0 || 100.0 | 100.0| 100.0| 100.0| 100.0| 1200.0| 100.0| 100.0| 100.0
Under 1 week-—--ew—m-eax 86.0 98.2 90.5 88.2 83.8 77.2 74.8 78.4 79.1 77.4
Under 1 Qay--r-mm=m=n 8.4 || 75.2| s5.3| 47.0| 37.8| 33.2| 32.0| 34.8| 36.4| 4.7
1-6 d8YS-mmmmmmmmmmme 57.6 || 23.0| 35.2| 41.2| 46.0| 44.0| z20.8| azm7| 42.7| 22.7
7-27 dayg=-m-mmm-mmmmmm 1.0 1.8| e.5| 11.8| 16.2| z2.8| 25.2| 21.6| zo.9| 22.6
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INDEX OF RELATIVE MORTALITY AT SPECIFIED AGES UNDER 28 DAYS, BY BIRTH WEIGHT: UNITED STATES,

JANUARY 1 TO MARCH 31, 1950

(Based on rates shown in table 3.

Rates for optimum weight group, 3,001-4,500 grams, are equalto 1.0, and

other rates are expressed as ratios to these rates)

BIRTH WEIGHT (IN GRAMS)

AGE

1,001~ | 1,501- | 2,001-| 2,501-| 3,001~ | %250%

1,500 | 2,000 | 2,500 | 3,000 | 4,500 or

nore
AL AGES----mmmmmmmmmmmmmmmmmmmmmmmmee 86.1| 33.0 7.9 2.0 1.0 2.2
Under 1 hOUT=---mommoommmmmommmommm e mommmcemmmeee e 70.8 24.2 6.2 1.7 1.0 5.2
123 HOUPS—mmmmmmmmmommmmmm s mmmmmmmom o mmmmmm e mmme 171.1|  53.7 9.6 2.0 1.0 1.9
1 daY-mmmmmm e mm oo mmmmm e mm oo e 142.1| 48.2 9.8 2.0 1.0 2.9
2 ABYS = oo e e mm 103.0 |  41.1 9.6 2.1 1.0 1.9
R 99.2 25.0 7.5 2.0 1.0 2.0
e %.4| 25.4 5.7 1.7 1.0 2.7
S 48.0 15.0 5.4 1.8 1.0 1.6
2187 AAYS-—mnmmmm e mmm e mm mm 41.0 14.0 4.8 2.0 1.0 1.5

neonatal period with the rates for those weighing

3,001-4,500 grams at birth show that relative to

this group:

1. Even those children weighing 2,501-3,000 grams
at birth experienced higher mortality in thethird
and fourth weeks as well as earlier in the neo-
natal period.

2. Children of weights below 2,501 grams were at
their greatest disadvantage inthe first fewdays,
following the first hour of life. For example, at
1-23 hours, the risk of mortality for children
weighing 1,001-1,500 grams was 171 times that
for children weighing 3,001-4,500 grams. The
corresponding mortality. ratiosin the first hour
and for the last week of the neonatal period were
71to 1 and 41 to 1, respectively. Similar but

less marked differences are evident in compar--

ing the higher weight immature babies with the
normal weight babies.

3. The prognosisfor children 4,501 grams or more
at birth was lessfavorable at eachage. Thefirst
hour, particularly, was more critical for these
heavier babies. This suggests obstetrical dif-
ficulties in delivery as an especially important
factor in the over-all excess of mortality at this
weight. Continuation of the excess, even in the
third and fourth weeks of the neonatal period,
although on a smaller scale, points to the pos-
sibility that these difficulties have their counter-
part in pediatric problems posed by the group.

A closer lookat the experience within the broad
interval 3,001-4,500 grams shows that the optimum

500 gram weight group throughout the neonatal

period was 3,501-4,000 grams. Babies slightly

lighter than this (3,001-3,500 grams) fared better
than the infants weighing 4,001-4,500 grams. This

difference was due principally to the latter group’s
higher mortality during the remainder of the first
day after the first hour and in the second day. At
subsequent ages, mortality among these babies dif-
fered very little,

Cause of death

As discussed in the section Interpretation of
cause of death data,  (p. 226) there are important
shortcomings in cause data derived from informa-
tion reported on death certificates. Outstanding
among these is the lack of -the specific etiology of
causalfactorsinvolvedin the many deaths attributed
to Immaturity unqualified (and possibly to a less
extent to Postnatal asphyxia and atelectasis). Re-
porting of Immaturity unqualified conveys the idea
that prevention of the death could have been avoided
only by prolongation of the pregnancy or by general
improvement in methods in the care of the pre-
mature infant. As stated earlier, use of this term
may to some extent result in an understatement of
more definite conditions. The introduction of birth
weight in the analysis of cause data does not re-
solve this problem, but it helpstoisolate the weight
groups where it is of particular importance. For
large segments of the newborn, the significance of
causes other than Immaturity unqualified isthereby
more clearly indicated.

Principal causes of death by weight.— With the
effective control of the infectious diseases, mor-
tality in the neonatal period among children of all
weights in the United States is related principally
to developmental deficiencies present at time of
birth and toinjuries sustained in parturition (tables
8 and 9). Among children of birth weights of 2,500
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Figure 2

Neonatal Mortality at Specified Weights; Percent Distributions and Rates
by Cause of Death: United States, Jan.-Mar. 1950
(Rates per 1,000 live births in each specified group)
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grams or less, immaturity, unqualified by any other
condition, was cited as the cause of death in over
two-fifths of the neonatal deaths. This represented
a rate of 75.1 per 1,000 live births. Postnatal as-
phyxia and atelectasisand Birth injuries with rates
‘of 33.6 and 23.3, respectively, ranked next as re-
ported causes of death among the immature chil-
dren. In a high proportion of these cases, imma-
turity was also mentioned on the death certificate
(see table 16).

Congenital malformations was another cause
resulting in a significant loss among children 2,500
gramsor lessat birth., Actually,the mortality rate
in the group for this cause alone was about 13 times
the rate for all causes among mature infants.

For the infants weighing 2,501 grams or more
at birth, Congenital malformations was reportedas
the cause of death most frequently, but even for this
causethe neonatal rate wasonly 1.8 per 1,000. The
rate for Birth injuries was virtually the same at
these weights, while that for the third ranking cause
of death for the mature group, Postnatal asphyxia
and atelectasis, was 1.2 per 1,000.

Figure2 showing mortality by cause and weight
indicates that within the immature and mature
groups, the importance of many of the factors re-
sponsible for death in the neonatal period varied

considerably. At 1,000 grams or less-—agroup not.

shown separately in the chart—Immaturity unqual-
ified accounted for about three-fifths of all neo-
natal deaths. With increasing weight, the sig-
nificance of this group in the over-all mortality
diminished sharply. At 2,001-2,500 grams, mor-
tality attributed to Immaturity unqualified repre-
sented only 16 percent of the total, and this cause
no longer ranked as the principal cause of death.
Among infants of this birth weight, Postnatal as-
phyxia and atelectasis, the second-ranking cause
for all immature children, became the principal
cause of death reported (25 percent of the total mor-
tality). Alsoof increased significanceat the higher
immature weights was Congenital malformations.

Throughout the range of immature weights,
Birth injuries accounted for an almost constant
part of the toll (between 12 and 14 percent). How-
ever, the rank of this cause changed from second
at 1,000 grams or less to fourth at 2,001-2,500
grams asa result of variations in the other causes.

Just above the immaturity level (2,501-3,000
grams) Congenital malformations was responsible
for the greatest proportion of the mortality (24 per-
cent), With an increase in weight, Birth injuries
assumed added importance in the over-all mor-
tality and for the very heavy infants (4,501 grams
or more), this cause alone accounted for about one-
third of the total.

Other causes.—Infections of newborn (pneu-
monia, diarrhea, and other infections) and Abnor-
mal blood conditions (hemolytic and hemorrhagic
diseases of newborn) were responsible for only

about one-fifth of the mortality among mature in-

fants, For the lower weight children, they caused’
an even smaller segment of the over-all mortality

(about one-sixteenth). Although these causes were

unimportant as compared with other causes of death

within each weight group, the level of the rates was

far higher among the immature infants than among

the mature.

Changes in cause rates with birth weight

Closetohalf of the difference betweenthe mor-
tality rate for children weighing 2,500 grams or
less (173.7 per 1,000} and that for children 2,501
grams or more at birth (7.8) was accounted for by
deaths assigned toImmaturity unqualified. Children
of 2,500 grams or less also sustained particularly
more severe losses than the mature from causes
classified as Other birth injury® and Neonatal dis-
ordersarising from maternal toxemia. Thesecon-
ditions involve complications of pregnancy and 1abor
which have been shown to occur more frequently
among immature births.!® For both causes, the
mortality rates among immatures were about 20
to 30 times those among children mature according
to weight.

Postnatal asphyxia and atelectasis was the only
other cause for which mortality among mature and
immature infants contrasted so sharply. The ex-
cessive mortality among immatures for thiscause,
as well as for Immaturity unqualified, is probably
related tothe inadequate development and function-
ing of the lungs of the immature infant (see section
on Interpretation of cause of death data, p. 226.

Mortality among the infants 2,500 grams or
less from each of the remaining major groups of
causes— Congenital malformations, Intracranial and
spinal injury at birth, Abnormal blood conditions,
and Infections of newborn—was between 6 and 8
times that among those weighing 2,501 grams or -
more. .
Within the immature group, reductions in the
mortality attributed to Immaturity unqualified and
Other birth injury with increase in weight pro-
gressed somewhat more rapidly than for other

INote that this title includes anoxia due to
placenta praevia, premature separation of plac¢enta
or other complications of labor and other birth in-
juries not classifiable under Intracranial and
spinal injury at birth.

10Ande.rson, Nina A., Brown, Estelle W., and
Lyon, R. A., ‘‘Causes of Prematurity,’’ American
Journal of Diseases of Children, vol. 61, No., I,
pPp. 72-8%7, January 1941; and Haenszel, William,
‘‘The Incidence of Prematurity, Complications of
Pregnancy and .Lebor, and Operative Procedures for
Births in Connecticut During 1948 and Their Re-
lationship to Stillbirth and.Neonatal Mortality,’’
Connecticut State Department of Health, 1951,
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Index of Neonatal Mortdlity From Specified Causes by Birth Weight for Infants

2,500 Grams or Less: United States, Jan.-Mar. 1950
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causes (figure 3). For these causes, the rates for
the highest weight group of immatures were only a
small fraction (2 to 3 percent) of the rates for the
very small infants (1,000 grams or less). For Post-
natal asphyxia and atelectasis and Neonatal disor-

ders arising from maternal toxemia, improvement.

in the rates was just slightly less.

For other causes—Congenital malformations,
Infections of newborn, and Abnormal blood condi-
tions—mortality began to decline only after an ini-
tial increase between the lowest birth weight group
and 1,001-1,500 grams. The subsequent reductions
for these causes were also generally smaller.
In the case of Infections of newborn, this pattern of
change with an increase in weight may be partially
explained by the substantially smaller proportion
of the more immature infants who survive to the
ages where postnatal infections begin to attack.
However, for both Infections of newborn and Con-
genital malformations, the lower mortality among
the very small infants as compared with the pre-
matures 1,001-2,500 grams does not correspond to
the fmdmgs in the Chicago study This might
indicate that the advantage found at the very low
weights is an artifact due to inaccuracies of diag-
noses for these iniants.

The added risk of mortality for the very heavy
babies can be traced in large part to problems of
delivery. The ratefor Birth injuries for thisgroup
was 3times that for the babies weighing 3,001-4,500
grams.

Other specific conditions which accounted for
the major part of the increase in mortality at the
very high weights are Congenital malformations and
Pneumonia of newborn.

Cause distribution at each age

Relationships between cause of death and age at
death among children of different weights are in-
dicated in the percentage distributions given in
tables 13 and 14. In table 13, the distributions of
deaths by cause at specified ages show the relative
impact of each cause among deaths at a specified
age. Thepercentages shownin table 14, onthe other
hand, show what proportions of deaths in the neo-
natal period froma specific cause occurred at dif-
ferent ages in this period.

From table 13, it is seen that for deaths in the
first week, physiological abnormalities, inadequa-
cies in the child at birth, and injuries in the birth
process accounted for most deaths. In the balance
of the neonatal period (7-27 days), these conditions,
although still exceedingly important, represented
much smaller proportions of the deaths.

11Bum:lesen, Herman N., foot-

note 4, p. 226.

et al., op. cit.,

During the first week, mortality also changed
somewhat in nature. Looking at only changes in

the more important causes of death among chil-

dren 2,500 grams or less at birth reveals that be-
tween the first hour and the remainder of the first
day, the proportion of the toll from Congenital mal-
formations for this weight group dropped (from 12
to 4 percent) and that from Postnatal asphyxia and
atelectasis increased (from 10to 19 percent). When
detailed weight data for immatures are examined
it also becomes clear that Immaturity unqualified
was relatively more often certified as the cause
among deaths at 1-23 hours than among deaths that
took place in the first hour.

At 1-6 days, Immaturity unqualified decreased
somewhat in importance as acause of death among
the total group of immatures (from about 50 per-
cent to less than 40 percent), Other changes were
a continuing increase in the proportion of the toll
attributed to Postnatal asphyxia and atelectasis, a
proportionately smaller loss from Other birth in-
jury, and a greater loss from Intracranial and
spinal injury at birth. Part of these changes for.
the immature group as a whole arise because of
the small proportion of the very low weight babies
surviving to this age, the consequent lower pro-
portions of deaths of small immatures, and the var-
iations with weight in the cause distributions.

Infections of newborn despite present-day meth-
ods for their treatment, are still responsible after
the first weekfor animportant segment of the mor-
tality among infants under 2,501 grams at birth,
The loss due to these diseases (21 percent of the
total at ages 7-27 days) came fairly close to equal-
ing that due to Immaturity unqualified (28 percent),
which remained the principal cause of death reported
for immatures even this lateinthe neonatal period.
Congenital malformations gained in significance
(particularly among the larger immatures) and
ranked as the third major cause.

some features of the changes with age in the
distributions by cause of death among infants over
2,500 grams at birth, differed from those noted for
the smaller infants. For example, in distinction to
the situation among the immatures, the proportion
of deaths attributed to Congenital malformations
among infants over 2,500 grams appeared to in-
crease gradually throughout the first weekand then
rose to a peak at 7-27 days. In addition, the pro-
portion of the toll due to Postnatal asphyxia and
atelectasis did not increase so radically after the
first hour as in the case of immature babies.

At 7-27 days, a higher proportion of deaths of
infants 2,501 grams or more were attributed to All
other causes than at the younger ages, and of these
relatively more fell in the subcategories All other
diseases and Accidents. The percent distribution
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of deaths from All other causes at these ages by
detailed cause follow:

Under 7 days 7-27 days

All other causes---- 100.0 100.0
Symptoms and ill-

defined conditions.- 50.0 24.3

All other diseases- 41.9 54,2

Accidents---------~ 7.9 20.9

Homicide--~==amn-- 0.2 0.6

With regard to the high proportion of deaths
reported as due to Accidents at 7-27 days, it is
noteworthy that, in a special study of deaths as-
signed to ‘‘accidental suffocation’® in New York
City, it was found that a sizable number were, in
fact, due to a respiratory disease.l?

Age distribution of deaths from each cause

With 56 percent of the deaths among the im-
maturely born infants occurring in the first day of
life, it isnot surprising tofind that a high proportion
of the deaths from practically all causes took place
this soon after birth (table 14), An outstanding ex-
ception was Infections of newborn. Less thanatenth
of the neonatal deathsfrom this group of causes oc-
curred in the first day. The only other cause shown
intable 14 with appreciably less than half the deaths
this early is Intracranial and spinal injury at birth
(38 percent).

For most of the causes, the bulk of the remain-
ing deaths among the immatures occurred in the
balance of the first week. Congenital malformations
and Infections of newborn were the only relatively

specific cause groups with substantial proportions
of deaths in the last 3 weeks of the neonatal period.

Although only abouta third of the deaths among
infants over 2,500 grams at birth occurred in the
first day, for many causes the age- distributions of
deaths were similar tothose described for the im-
maturely born infants. There were, however, afew
causes—the most important being Congenital mal-
formations—from which the immatures inthe study
.succumbed somewhat éarlier than the mature in-
fants, In addition, in a few instances, where the
propoxtion of firstday mortality for mature andim-
mature infants was about equal, the immature infant
was less likely to have died in the first hour than
the mature infant. Causes in which this relation
was found are Other birth injury and Postnatal as-
phyxia and atelectasis.

12Werne, Jacob, and Garrow, Irene, ‘‘Sudden
Deaths of Infants Allegedly Due to Mechahical
Suffocation,’’ American Jogrnal of Public Health,
vol. 37, pp. 675-687, June 1947.
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RACE

At the immature weights, nonwhite infants had
a somewhat better chance of surviving the neonatal
period than the white. However, in the mature
weights, at which a preponderance of the births oc-
cur, the mortality risk among nonwhite births was
greater, with the gap between the two race groups
becoming relatively wider at each successive level
through 3,501-4,000 grams and then narrowing
slightly. Among white children, the group weighing
3,501-4,000 grams had the lowest mortality rate
(5.0). For the nonwhite group, the rate (9.7) was
most favorablefor children weighing somewhat less
(3,001-3,500 grams).

Age at death

The nonwhite infants in the study weighing 2,500
grams or less showed a better chance of surviving
the immediate period following parturition and the
first few days afterwards than did the white infants
of equal weight. The lower mortality among the
small non