
Until 1957, the national infant mortality rate had been decreasing. In
1957, there was an interruption of this trend by a rise in the rate.
For this reason a review was undertaken and the findings are
presented here. The authors discuss their findings in
relation to such factors as population shifts
and changing needs.

RECENT TRENDS IN INFANT MORTALITY

IN THE UNITED STATES

Eleanor P. Hunt, Ph.D., F.A.P.H.A., and Alice D. Chenoweth, M.D., F.A.P.H.A.

FOR THE first time since the mid-1930's,
the national infant mortality rate in-

creased from 26.0 in 1956 to 26.3 per
1,000 live births in 1957. The increase
among white infants was from 23.2 per
1,000 in 1956 to 23.3 in 1957, and
among nonwhite, from 42.1 to 43.7.
Rates for 1958 and 1959 showed con-
tinued elevation of infant mortality.24'25
In 1958, the rate increased to 26.9 per
1,000. In 1959, the provisional rate,
26.4 (January-December), was as high
as for the year 1955.

Reduction in infant mortality in the
United States has been slower in the
1950's than in the decades just preced-
ing. The decrease from 1950 to 1957
has meant that annually for any 100,000
infants born alive, an additional 41 on
the average have survived to their first
birthday. In contrast, for a similar
period in the 1930's (1930-1937), the
increased number of survivors per
100,000 live births was on the average
about 146 infants annually and during
1940-1947, there were annually some
211 additional infant survivors.
The slower pace in reducing infant

mortality in the United States calls for

a review of recent trends to identify, if
possible, particular areas, or groups of
infants, or periods in infancy, where
the decrease in rate has lagged or failed
to occur. This report summarizes the
results of such a review. The findings
offer some answers to such general ques-
tions as where, among whom, from what
causes, and at what ages in infancy has
the downward trend of the death rate
leveled off notably, or been reversed in
recent years.
A relatively detailed picture of recent

national trends will, we hope, be of
assistance in planning local studies, and
in focusing attention where continuing
or greater efforts are specially needed
if there is to be steady improvement.

On Data and Methods

The recent trends examined are those
during the years 1950-1957. To evaluate
national trends in mortality rates at de-
tailed ages in infancy during 1950-1957
as a whole, an annual percentage change
in rate over these years was estimated
for each of the age groups from the re-
gression coefficient in a linear regres-
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sion of log rate on the years 1950-1957.
Annual per cent change was used also
to describe mortality rate trends in
metropolitan and in other counties for
early and late infancy.* These estimates
of annual per cent change in rate were
evaluated for statistically significant dif-
ference from zero, under the hypothesis
of absence of trend during 1950-1957,
using the t-distribution in a test of the
regression coefficients.

For an indication of trends in infant
mortality in each state, the state average
annual rate for the period 1954-1957,
was compared with the average annual
rate for 1950-1953. This procedure was
used as well to examine national trends
in death rate by cause. Differences in
rate between the two periods were tested
for statistical significance relative to an
hypothesis of a constant probability of
death 1950-1957, using chi-square.

All of these examinations of trend by
age group, by area, and by cause were

* The expression used was, log Y= log
y+b (X-x), where Y is the annual mortality
rate in the particular age, color, and county
grouping, y is the average mortality rate,
1950-1957 in this group, X is year of experi-
ence, and x the mean year.

carried out by the color group as well.
Asterisks are used in the talbles to de-

note statistical significance of change in
rate. One asterisk indicates significance
at the 5 per cent level; two asterisks,
"highly significant" values at the 1 per
cent level.

All data on births and deaths are
those published by the National Office
of Vital Statistics.25 The numbers of
live births and infant deaths registered
in the United States (48 states and Dis-
trict of Columbia) in the four-year
periods, 1950-1953 and 1954-1957, are
shown in the tabulation below, by
color and broad-age grouping. Rates
for the United States are based on 48
states and District of Columbia.

Infant Mortality Trends by Age
During the period 1950-1957, seven

out of ten infant deaths in the United
States occurred in the neonatal period
(under 28 days). Within the neonatal
period, half of the deaths were of infants
on their first day of life, and three-
fourths were before three days of age.
During later months of the first year,

Total White Nonwhite

Deaths Number
Infant (under 1 year), 1950-1957 862,316 664,986 197,330

1954-1957 433,971 330,497 103,474
1950-1953 428,345 334,489 93,856

Neonatal (under 28 days), 1950-1957 614,454 491,513 122,941
1954-1957 313,822 248,045 65,777
1950-1953 300,632 243,468 57,164

Postneonatal (1-11 months), 1950-1957 247,862 173,473 74,389
1954-1957 120,149 82,452 37,697
1950-1953 127,713 91,021 36,692

Live Births, 1950-1957 31,536,636 27,049,013 4,487,623
1954-1957 16,482,531 14,068,884 2,413,647
1950-1953 15,054,105 12,980,129 2,073,976
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Table 1-Infant Mortality Rate, and Average Annual Per cent Change in Rate, by Age,
County Group, and Color (United States, 1950-1957)

Total Infants
(By place of residence)

Annual
Per cent
Change in

Age and County Rate per 1,000 Live Births Rate 1950-
Group 1950 1951 1952 1953 1954 1955 1956 1957 1957

Infant (under 1 year) 29.2 28.4 28.4 27.8 26.6 26.4 26.0 26.3 -1.7**
Metropolitan 26.4 25.9 26.1 25.8 25.3 25.0 24.9 25.4 - 1.3*
NonmeXropolitan 32.6 31.7 31.6 30.5 28.4 28.4 27.6 27.8 -2.7**

Neonatal
(under 28 days) 20.5 20.0 19.8 19.6 19.1 19.1 18.9 19.1 -1.1**

Metropolitan 19.8 19.4 19.2 19.1 19.0 19.0 18.9 19.2 -0.5*
Nonmetropolitan 21.4 20.9 20.6 20.1 19.2 19.3 19.0 18.9 -1.9**

Under 1 week 17.9 17.5 17.3 17.2 16.7 16.9 16.5 16.6 -1.1**
Under 3 days 15.3 15.0 14.8 14.7 14.4 14.7 14.4 14.5 -0.7**
Under 1 day 10.2 9.8 9.7 9.7 9.6 10.0 9.9 9.9 -0.1
1 day 3.1 3.1 3.0 3.0 2.9 2.9 2.8 2.8 -1.6**
2 days 2.0 2.1 2.1 2.0 1.9 1.8 1.7 1.8 -2.8**
3-6 days 2.6 2.5 2.5 2.5 2.3 2.2 2.1 2.1 -3.4**
7-27 days 2.6 2.5 2.5 2.4 2.3 2.2 2.3 2.4 - 1.7*

Postneonatal
(1-11 months) 8.7 8.4 8.6 8.2 7.5 7.3 7.1 7.2 -3.3**

Metropolitan 6.6 6.5 6.9 6.7 6.3 6.0 6.0 6.2 - 1.6*
Nonmetropolitan 11.2 10.8 11.0 10.4 9.2 9.1 8.6 8.9 -4.2**

1-5 months 6.0 5.8 6.0 5.8 5.2 5.2 5.0 5.4 -2.4*
6-11 months 2.7 2.5 2.6 2.5 2.2 2.2 1.9 1.9 -5.5**

* Significant at the 5 per cent level.
** "Highly significant" values at the 1 per cent level.

about 70 per cent of the postneonatal
deaths (1-11 months) were of infants
1-5 months of age, as compared with
some 30 per cent in infants 6-11 months.
Annual death rates, 1950-1957, by

detailed age and annual per cent change
in rate over these years are shown by
color in Tables 1-3. Infant mortality
decreased from 29.2 per 1,000 live births
in 1950 to 26.3 in 1957, at an annual
decrease of 1.7 per cent. This reduction
was much slower than in recent preced-
ing periods of comparable length, such
as 1943-1950 and 1936-1943.

For these period-comparisons, over-all
per cent changes between the first and
last year of the seven-year spans are
given in Table 4, by age. While the in-
fant mortality rate from 1950 to 1957
was reduced a total of 9.9 per cent, the
drop between the years 1943 to 1950
was 27.7 per cent and that between 1936
and 1943, 29.3 per cent. Only at one,
two, and from three to six days of age,
the seven-year per cent decreases in
rate from 1950 to 1957 were larger than
those of an earlier period, namely 1943
to 1950.
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During the years 1950-1957, annual
percentage reduction in neonatal mor-
tality rate was about one-third that of
the postneonatal rate, 1.1 per cent as
compared with 3.3 per cent for infants
1-11 months of age (see Table 1). The
relatively small gains in the neonatal
period reflect (a) a more or less sta-
tionary rate on the first day of life
(under one day) during 1950-1957, and
(b) a relatively small annual percentage
decrease in neonatal death rate after the
first week, 1.7 per cent (7-27 days).
Mortality on the first day rose after
1954 and remained elevated.

In the postneonatal period, the annual
percentage reduction in mortality rate
in the period, 1-5 months was less than
half the percentage decrease at 6-11
months. Thus in 1950-1957, the age-
specific death rates with the smallest
annual percentage reductions were those
under a day, one day, 1-3 weeks, and
1-5 months. This pattern was evident in
the white group as well as the nonwhite
group, but was more marked among the
latter. The mortality rate for non-
white infants on the first day was not
stationary during 1950-1957, but rose
significantly. The upward trend appears

Table 2-Infant Mortality Rate, and Average Annual Per cent Change in Rate, by Age,
County Group, and Color (United States, 1950-1957)

White Infants
(By place of residence)

Annual
Per cent
Change in

Age and County Rate per 1,000 Live Births Rate 1950-
Group 1950 1951 1952 1953 1954 1955 1956 1957 1957

Infant (under 1 year) 26.8 25.8 25.5 25.0 23.9 23.6 23.2 23.3 - 2.2**
Metropolitan 24.5 23.9 23.9 23.6 23.0 22.6 22.4 22.6 -1.3**
Nonmetropolitan 29.7 28.4 27.7 27.0 25.1 25.0 24.3 24.4 -3.1**

Neonatal
(under 28 days) 19.4 18.9 18.5 18.3 17.8 17.7 17.5 17.5 -1.5**

Metropolitan 18.6 18.2 18.0 17.9 17.7 17.5 17.3 17.4 - 1.0**
Nonmetropolitan 20.4 19.8 19.2 18.8 18.0 18.1 17.7 17.7 -2.1**

Under 1 week 17.0 16.7 16.3 16.3 15.8 16.0 15.7 15.7 -1.1**
Under 3 days 14.7 14.3 14.1 14.0 13.7 13.9 13.7 13.7 -0.9**
Under 1 day 9.7 9.3 9.2 9.1 9.0 9.3 9.3 9.3 -0.3
1 day 3.0 3.0 2.9 2.9 2.8 2.8 2.7 2.6 - 2.0**
2 days 2.0 2.0 2.0 2.0 1.9 1.8 1.7 1.8 -2.3**
3-6 days 2.3 2.4 2.2 2.3 2.1 2.1 2.0 2.0 - 2.6**
7-27 days 2.3 2.3 2.1 2.1 1.9 1.8 1.9 1.9 -3.5**

Postneonatal
(1-11 months) 7.4 6.9 7.0 6.7 6.1 5.9 5.7 5.8 -4.0**

Metropolitan 5.9 5.7 5.9 5.7 5.3 5.1 5.1 5.2 -2.4**
Nonmetropolitan 9.3 8.6 8.5 8.2 7.1 6.9 6.6 6.7 -5.4**

1-5 months 5.2 4.7 4.8 4.7 4.2 4.2 4.2 4.2 -3.1**
6-11 months 2.3 2.1 2.2 1.9 1.8 1.6 1.6 1.6 -6.0**

** "Highly significant" values at the 1 per cent level.
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Table 3-Infant Mortality Rate, and Average Annual Per cent Change in Rate, by Age,
County Group, and Color (United States, 1950-1957)

Nonwhite Infants
(By place of residence)

Annual
Per cent
Change in

Age and County Rate per 1,000 Live Births Rate 1950-
Group 1950 1951 1952 1953 1954 1955 1956 1957 1957

Infant (under 1 year) 44.5 44.8 47.0 44.7 42.9 42.8 42.1 43.7 -0.9

Metropolitan 40.0 39.9 41.2 39.8 39.4 39.5 39.1 41.3 -0.0
Nonmetropolitan 49.0 50.1 53.6 50.5 47.2 47.2 46.2 47.3 -1.3

Neonatal
(under 28 days) 27.5 27.3 28.0 27.4 27.0 27.2 27.0 27.8 -0.1

Metropolitan 28.1 27.5 27.7 27.3 27.5 28.0 27.9 29.1 +0.4
Nonmetropolitan 26.9 27.2 28.4 27.5 26.3 26.1 25.8 25.9 - 1.0*

Under 1 week 22.8 22.7 23.0 22.6 22.6 23.1 22.6 23.1 +0.1
Under 3 days 19.0 18.8 19.1 18.8 19.2 19.6 19.5 19.7 +0.6**
Under 1 day 13.0 12.7 12.8 12.9 13.3 13.9 13.7 13.9 + 1.4**
1 day 3.7 3.8 3.8 3.6 3.5 3.5 3.5 3.6 -1.1*
2 days 2.3 2.3 2.5 2.3 2.4 2.2 2.3 2.2 -0.8
3-6 days 3.8 3.9 3.9 3.8 3.4 3.5 3.1 3.4 - 2.9*

7-27 days 4.8 4.7 5.0 4.7 4.4 4.2 4.3 4.6 -1.6

Postneonatal
(1-11 months) 17.0 17.5 19.0 17.3 15.9 15.6 15.1 15.9 -2.3*

Metropolitan 11.9 12.4 13.5 12.5 11.9 11.5 11.2 12.2 -1.0
Nonmetropolitan 22.1 22.9 25.2 23.0 20.9 21.1 20.4 21.4 -1.7

1-5 months 11.8 12.1 13.3 12.4 11.4 11.3 10.9 11.6 -1.5
6-11 months 5.3 5.4 5.7 5.0 4.5 4.3 4.1 4.4 -4.4**

* Significant at the 5 per cent level.
** "Highly significant" values at the 1 per cent level.

to have set in about 1952. Among
older nonwhite infants, the rates for 1-3
weeks and for 1-5 months showed minor
and doubtful annual percentage de-
creases. These were about half the size
of corresponding percentage decreases
for white infants, although the death
rates for nonwhite infants were about
double those in the white group.

This slower annual reduction of in-
fant mortality in the nonwhite group
during 1950-1957 resulted in widening
differences in mortality levels between
white and nonwhite. By 1957, the
neonatal mortality rate of the nonwhite

group was 59 per cent higher than in
the white group, as compared with 42
per cent higher in 1950. In the post-
neonatal period, the rate for nonwhite
infants in 1957 exceeded the rate for
white infants by 174 per cent, while in
1950, it was 130 per cent.

Infant Mortality Trends in Metropolitan
and Other Counties

Reduction in infant mortality between
the years 1950-1957 proceeded more
slowly in metropolitan than in non-
metropolitan counties; 1.3 per cent an-
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nually as compared with 2.7 per cent
(Table 1). This slow rate of gain was
in sharp contrast to the preceding
decade, when per cent decrease in infant
death rate in metropolitan counties was
larger than in nonmetropolitan coun-
ties, where mortality levels were higher.
The lag in reducing mortality in

the metropolitan counties during 1950-
1957 was about equally pronounced
in the neonatal and postneonatal periods.
The per cent decrease in neonatal death
rate annually in metropolitan counties
was 0.5 per cent; in nonmetropolitan
counties, 1.9 per cent. At age 1-11
months the annual percentage decrease
in rate in metropolitan counties was
1.6 per cent, compared to 4.2 per
cent in other counties.
The relatively slow pace of reduction

was especially marked in the white
group. Among nonwhite infants, dif-
ferent trends between the two county
groups were clearly evident only in the
neonatal period, when the metropolitan
rate showed signs of increase while
rates for nonmetropolitan counties de-

creased significantly at 1.0 per cent
annually. These opposite trends resulted
in higher neonatal rates in metropolitan
than in other counties, among nonwhite
infants, each year except 1952 and
1953. This excess in mortality of the
newborn nonwhite infants in metropoli-
tan counties is in contrast to the general
situation for white infants and for older
nonwhite infants. For the latter groups
metropolitan county rates remained con-
siderably lower than those for non-
metropolitan counties throughout 1950-
1957.

State Experience, 1954-1957 Compared
With 1950-1953

Infant Mortality
Average annual infant mortality rates

of the states in the period 1954-1957
ranged from a low of 21.2 per 1,000
in Utah and in Iowa to rates 68 per
cent higher in Arizona (35.6 per 1,000),
and 89 per cent higher in New Mexico
(40.1 per 1,000). Rates more than
double the lowest rate in Utah and in

Table 4-Infant Mortality Rate, by Age (United States 1936, 1943, 1950, and 1957)

Per cent Decrease in the
Seven-Year Period

Rate per 1,000 1936 1943 1950
Live Births to to to

Age 1936 1943 1950 1957 1943 1950 1957

Infant (under 1 year) 57.1 40.4 29.2 26.3 -29.3 -27.7 - 9.9

Neonatal (under 28 days) 32.6 24.7 20.5 19.1 -24.2 -17.0 - 6.8
Under 1 week 25.8 19.9 17.9 16.6 -22.9 -10.1 - 7.3
Under 3 days 21.5 16.8 15.3 14.5 -21.9 - 8.9 - 5.2
Under 1 day 15.1 11.6 10.2 9.9 -23.2 -12.1 - 3.0
1 day 3.9 3.2 3.1 2.8 -18.0 - 3.1 - 9.7
2 days 2.5 2.0 2.0 1.8 -20.0 0 -10.0
3-6 days 4.3 3.1 2.6 2.1 -27.9 -16.1 -19.2
7-27 days 6.8 4.7 2.6 2.4 -30.9 -44.7 - 7.7

Postneonatal (1-11 months) 24.5 15.7 8.7 7.2 -35.9 -44.6 -17.3
1-5 months 15.7 10.3 6.0 5.4 -34.4 -41.8 -10.0
6-11 months 8.8 5.1 2.7 1.9 -42.1 -47.1 -29.6
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Iowa were registered in the Virgin
Islands (50.4) and in Puerto Rico
(54.7).
The quartile position of the infant

mortality rate of each state, 1954-1957,
is shown in the upper panel of Figure
1. Rates above median (25.2) pre-
vailed in the southern tier of states,
and in the bordering or mountain states
of Missouri, Colorado, Wyoming, and
Nevada. Maryland was a newcomer in
this group, having had, in 1950-1953,
a rate no higher than median. Median
or lower rates for 1954-1957, charac-
terized the states of the New England,
Middle Atlantic, North Central (except
Missouri), and Pacific divisions, and
the remaining states of the mountain
division (Montana, Idaho, Utah) . Maine
and Montana, which had relatively high
rates for 1950-1953, belong in this
group in 1954-1957, as a result of above
average decrease in their infant mor-
tality rates.
The geographic pattern of relatively

high infant mortality rates in states
of the southern divisions, as compared
with northern and far western divisions
was evident throughout the years 1950-
1957. However, the differences among
divisions were less marked in 1954-1957
than in 1950-1953, and in still earlier
years.

Percentage change in infant mortality
rate is illustrated in the lower panel
of Figure 1. Fifteen jurisdictions showed
no significant change in 1954-1957 in
infant death rate from average in 1950-
1953. With the exception of Wyoming
and the Virgin Islands, these were areas
with median or lower infant mortality
rates for 1950-1953. In the District
of Columbia the average infant mortality
rate increased 6.2 per cent. In general
the largest percentage reductions in rate
were in states with higher than median
rates in 1950-1953. Iowa, Idaho, Utah,
and Wisconsin were exceptional in hav-
ing substantial percentage reductions of
already quite low rates. Despite rela-

tively high infant mortality levels in
Mississippi, Louisiana, Florida, and Ar-
kansas, percentage reduction in rate was
considerably below average and below
the median for the United States.

Neonatal and Postneonatal Mortality of White
and of Nonwhite Infants

While 35 states, Alaska, and Puerto
Rico reduced their average infant mor-
tality rates in 1954-1957 as compared
with average for 1950-1953, only 19
states and Puerto Rico had decreased
infant death rates in both the neonatal
and the postneonatal periods. The ex-
perience of the states in reducing neo-
natal and postneonatal death rates (for
all infants) is illustrated at the top of
Figure 2.

In the lower panel of Figure 2 are
shown significant changes in neonatal
and postneonatal mortality rates for
white and nonwhite infants. Reduction
in death rate, early as well as later in
infancy, in both white and nonwhite
groups, occurred in eight states, all of
which had relatively high rates through-
out 1950-1957 (Alabama, Arizona, Okla-
homa, New Mexico, South Carolina,
Tennessee, Texas, and Virginia).

For the United States as a whole the
pattern was one of reduction in post-
neonatal mortality among white and
nonwhite infants, while decrease in neo-
natal mortality was confined to white
infants. Ten states followed this pat-
tern (Georgia, Indiana, Maine, Michi-
gan, Missouri, North Carolina, Penn-
sylvania, Utah, West Virginia, and
Wisconsin). Three others (Arkansas,
California, and Ohio) deviated in hav-
ing an increased, instead of unchanged,
neonatal rate for nonwhite infants.

In the neonatal period, 17 states or
jurisdictions in 1950-1957 appear to
have had essentially unchanged or rising
mortality levels for both white and
nonwhite infants. Included were eight
states with more or less stationary age
and color-specific rates (Massachusetts,
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CHANGE IN INFANT MORTALITY RATE, BY AGE AND COLOR
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Nebraska, New Hampshire, New Jersey,
Oregon, Rhode Island, Vermont, and
Wyoming); three others were in this
category, but with definite increases in
the neonatal rate for nonwhite infants
(Maryland, South Dakota, and the Dis-
trict of Columbia); Connecticut, which
showed no drop in rate for any of the
color or age groupings with a significant
increase in postneonatal mortality of
nonwhite infants; and five other juris-
dictions where some gains were made
after (but not during) the neonatal
period (Louisiana, Kansas, North Da-
kota, Alaska, and Hawaii).

Postneonatal mortality of white as well
as nonwhite infants was not decreased
by statistically significant amounts in
Delaware, Idaho, Montana, Minnesota,
and New York, in addition to the 11
states and District of Columbia, just
mentioned, where rates throughout in-
fancy in both color groups were not
definitely lower in 1954-1957 than in
1950-1953.
A few states showed reduction of

mortality throughout infancy in the
white group, but stationary or rising
rates for the nonwhite group in post-
neonatal as well as neonatal periods
(Colorado, Florida, Illinois, Iowa, and
Kentucky). Washington and Nevada
showed gains for white infants in the
neonatal period, and for nonwhite in-
fants in the postneonatal period.

Trends in Causes of Infant Death

The United States average annual in-
fant mortality rate for all causes in
1954-1957, 26.3 per 1,000, was 7.7 per
cent lower than in 1950-1953. The
neonatal rate decreased only 5 per cent
(from 20.0 to 19.0 per 1,000) while the
rate for the postneonatal period dropped
14.1 per cent (from 8.5 to 7.3 per
1,000). Average annual rates for 1950-
1953 and for 1954-1957 are shown in
Table 5, by age, color, and broad cause
groupings. In this table, cause cate-

gories are grouped under the headings,
"Prenatal and natal causes," "Postnatal
causes," and "Other causes."

Prenatal and Natal Causes-Included
under "Prenatal and natal causes" are
categories pertaining primarily to condi-
tions arising from factors effective be-
fore and/or during birth, for example,
conditions such as immaturity, postnatal
asphyxia and atelectasis, congenital mal-
formations, birth injury, and the like.
Certain diseases of the respiratory sys-
tem which included hyaline membrane
not otherwise specified are also in-
cluded.* About two-thirds of all infant
deaths were from prenatal and natal
causes. Nine out of ten deaths from
these causes occurred in the neonatal
period. In comparison with the other
broad cause groups ("Postnatal," "Other
causes"), they showed the smallest per
cent reduction in infant death rate,
namely 4.3 per cent, from 18.6 per 1,000
in 1950-1953 to 17.8 in 1954-1957.
While infant death rates decreased for
certain causes in this grouping (con-
genital malformations, birth injuries,
and blood dyscrasias), rates increased
for postnatal asphyxia and atelectasis,
for immaturity with a subsidiary condi-
tion, and for the respiratory group in-
cluding hyaline membrane not otherwise
specified. In the nonwhite group, the
rate for congenital malformations also
increased. Some of the increase in rate
for these relatively specific causes was.
probably due to improved diagnostic
reporting on the death certificates. While
the rates for these more specific cause
categories increased, the rate for the
vague category, immaturity unqualified,
dropped off from 6.1 to 5.1 per 1,000.

Postnatal Causes-Under "Postnatal
causes" (conditions stemming primarily
from factors operative after birth) are

* A death for which the certificate reported
hyaline membrane with mention of an under-
lying cause, such as birth injury, pneumonia,
immaturity, was counted under the underlying
cause.
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INFANT MORTALITY IN THE UNITED STATES

included the various infective and para-
sitic diseases, diseases of digestive and
nervous systems, and accidents. In
1950-1953, 76 per cent of deaths from
postnatal causes were of infants 1-11
months of age; 24 per cent were of in-
fants in the neonatal period. By 1954-
1957 the proportion occurring in the
neonatal period had increased to 28 per
cent, due to rise in the neonatal death
rate for these causes from 1.6 per 1,000
to 1.7 per 1,000, while the death rate at
1-11 months decreased by 15 per cent
from 5.2 to 4.4 per 1,000. The increase
in the neonatal rate for postnatal causes
evidently reflected an increase in mor-
tality from "other infections of the new-
born" (765-768), not entirely offset by
a decrease in the rate for diarrhea of
the newborn. In the case of nonwhite
infants, the increase in neonatal rate for
postnatal causes was attributable to in-
crease in the rates for pneumonia of new-
born (from 1.6 to 1.8 per 1,000) as well
as for "other infections of newborn"
(765-768), from 0.2 to 0.4 per 1,000.

In view of the widespread maternal
and child health problem in hospital-
acquired staphylococcal disease, a more
detailed examination was made of the
trends in rates for certain cause cate-
gories of infections of unspecified types.
Particular categories examined were
those for which infant death rates ap-
peared to be on the increase fairly
steadily, year after year during 1950-
1957, namely, pneumonia of the new-
born; acute upper respiratory infection,
bronchitis, etc.; meningitis, except
meningococcal and tuberculous meningi-
tis; "other infections of newborn" (765-
768); and septicemia and pyemia (1-11
months). Numbers of deaths for each
of these categories and rates per 100,000
live births in 1954-1957 compared with
1950-1953 are shown by color in Tables
6-8.

In the neonatal period, mortality from
"other infections of newborn," (765-
768) and from meningitis, except men-

ingococcal and tuberculous, increased
significantly among white and nonwhite
infants. The neonatal rate among total
infants for "other infections of new-
born" (765-768) rose 57 per cent from
9.9 to 15.5 per 100,000 on the basis of
1,494 deaths in 1950-1953 and 2,556 in
1954-1957. The meningitis rate in-
creased 43 per cent from 2.8 to 4.0 per
100,000. For the nonwhite group, there
was also a significant increase in mor-
tality rate for pneumonia of the new-
born, from 162.8 to 182.0 per 100,000.
The rate for septicemia and pyemia

in the postneonatal period increased 75
per cent in the nonwhite group from
8.3 to 14.5 per 100,000, while among
white infants this rate likewise increased
but more slowly (38 per cent) and from
a lower rate, 5.2 in 1950-1953 to 7.2 per
100,000 in 1954-1957. Infant mortality
from acute upper respiratory infection,
bronchitis, and other conditions men-
tioned, showed a small but significant
increase in rate among white infants
and the total group.
The slight upward trends of the mor-

tality rates for several of these categories,
indicative of infections of unspecified
types are in contrast to the substantial
reductions made during 1950-1957 in
the infant death rates for infective and
parasitic diseases as a group; influenza
and pneumonia, except of newborn;
diarrhea of newborn; and for diseases of
the digestive system.

Jointly the selected categories of infec-
tions of unspecified types shown in
Tables 6-8, accounted for 152 infant
deaths per 100,000 live births in 1954-
1957, as compared with 137 in 1950-
1953. Had the mortality rate for these
causes decreased from 1950-1953 to
1954-1957, instead of increased, and by
the same proportion as for the rate for
infective and parasitic diseases as a
group, the lives of about 10,000 infants
would have been spared in the latter
four year period, or 2,500 annually.
This saving of infant life would prob-
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INFANT MORTALITY IN THE UNITED STATES

ably prove to be an under estimate, were
the true number of deaths from these
infections known. Neonatal deaths from
"infections of newborn" (763-768) have
been found to be under-reported by
some 10 per cent in a recent study in
New York City,4 and by an estimated 50
per cent in another study in Baltimore.5

Comment

This review of trends in infant mor-
tality in 1950-1957 shows again the
usefulness of vital records data to pro-
vide leads for more intensive study of
present problems in maternal and child
health.

In 1950-1957, the early age of most
infant deaths (seven out of ten in the
first month, and half of these before
a day of age), their high association
with prenatal and natal factors, and the
relatively stationary mortality rate, point
again to the need for accelerated effort
toward improving maternal health.
Much could be accomplished by a

wider and more even application of what
is known about maternal and infant
care, as is evident from the slower pace
in 1950-1957 in reducing neonatal mor-
tality in metropolitan counties than else-
where, the relatively high mortality
levels of some states as compared with
others, and of nonwhite infants as com-
pared to white.

Well over half of neonatal deaths are
of premature infants. Special services
for the mothers threatened with prema-
ture delivery, and for premature in-
fants, have been shown to increase
greatly the infant's chance of survival.
Present "know-how" in care of the
premature baby if extended nation-wide
could reduce neonatal mortality to the
level experienced in many widely sepa-
rated maternity hospitals, namely 13
per 1,000, and would represent a po-
tential national saving of 25,000 neo-
nates annually.2 The ten-year study at
the Colorado Premature Infant Center

on prevention of premature delivery,
as well as care of premature infants,
has shown how prevention and better
control of medical and obstetric com-
plications during pregnancy can (a) re-
duce the incidence of prematurity at
the smallest birth weights (under 1,500
grams) and (b) in combination with
high quality newborn infant care, re-
duce by some 30 per cent perinatal
mortality among premature infants
whose mothers have complications dur-
ing pregnancy or delivery.26

Studies need to be made in states and
local communities on specific aspects of
changing health needs of mothers and
infants, to determine whether needed
services are available, whether they are
adequate, and what, if any, are the
barriers to their use. Health needs
in maternity and infancy in many metro-
politan areas were greatly altered in
1950-1957 as a result of interregional
migration. In these streams of migra-
tion during 1950-1958 were almost
1,000,000 nonwhite persons leaving the
South for other geographic divisions,
going particularly to industrial and com-
mercial centers.1 Central cities in the
1940's in most regions gained two non-
white persons for each three white per-
sons who moved to the suburbs. This
selective process continued in the 1950's
to bring families of newcomers with
limited incomes to many of the larger
cities of the United States, while families
with larger resources moved to the out-
lying areas.
The finding in this review of in-

creased mortality from certain causes
pertaining to infection unspecified as
to type, points to a need for epidemio-
logic studies in hospitals and communi-
ties, not only to determine the specific
cause of infections, but also the reasons
for this increase, including any rela-
tionship to hospital-acquired staphy-
lococcal disease. Increase in mortality
in the total population (except neonates)
of the United States from staphylococcal
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and certain other infections in the period
1949-1957 has been noted.3
The failure of the mortality rate on

the first day of life to show a significant
downward trend during 1950-1957
raises the question of possible effects of
more complete reporting of deaths, es-
pecially of very small infants. During
the 1950's, a number of factors have
been favorable to more complete report-
ing, for example, increase in proportion
of births in hospitals, especially in the
nonwhite group, and widespread efforts
to secure registration of death as well as
birth of prematurely born infants, re-
gardless of birth weight, or judgments as
to "viability." Specially designed studies
in local communities are needed to
evaluate such effects, if any.

Summary
1. Because of an interruption of the national

downward trend in infant mortality in
1957, trends in infant mortality, 1950-1957,
by age and color, in the country as a
whole, in metropolitan and other counties,
and in the several states, as well as for
different types of reported causes of in-
fant death, were reviewed.

2. During 1950-1957, about 70 per cent of in-
fant deaths were in the neonatal period,
and of neonatal deaths, half were on the
first day. Postneonatal deaths were con-
centrated at 1-5 months of age, with only
30 per cent occurring at 6-11 months.

3. Annual percentage decrease in infant
mortality, 1950-1957, was 1.7 per cent;
neonatal mortality, 1.1 per cent; post-
neonatal, 3.3 per cent. Mortality on the
first day did not decrease significantly
during 1950-1957, and annual percentage
decreases in rates at 1 day, at 1-3 weeks
and at 1-5 months were smaller than later
in the first week, and at 6-11 months.
These tendencies were more pronounced in
the nonwhite than in the white group.
Nonwhite mortality rate on the first day
showed an annual percentage increase
(1.4 per cent); their mortality at 1-3
weeks, and at 1-5 months was without
definite trend.

4. Annual percentage reduction in infant
mortality, 1950-1957, has been smaller in
metropolitan counties than in nonmetropoli-
tan, 1.3 per cent annually as compared
with 2.7 per cent. The difference was

greater for white than nonwhite infants.
5. Average annual infant mortality rates,

1954-1957, in each state were compared
with corresponding average rates in 1950-
1953 for indications as to trends in state
rates. Fifteen states or areas, all but two
with rates below or at median, 1950-1953,
showed no significant change in rate. In
the District of Columbia, the infant
mortality rate increased 6.2 per cent.

In 19 states and Puerto Rico, significant
reductions were made in both neonatal and
postneonatal mortality.

Eight states reduced mortality through-
out infancy among white as well as non-
white infants. These were states of the
southern divisions where mortality rates
were above median. In the United States
as a whole, and in 13 states, postneonatal
mortality decreased significantly among
both white and nonwhite infants, but re-
duction in the neonatal rate was among
white infants only.

Neonatal mortality levels over the years
1950-1957 remained about the same, or
were elevated in 14 states, Alaska, Hawaii,
and the District of Columbia. In 11 of
the same states, the District of Columbia,
and five additional states, postneonatal
mortality rates were not significantly lower
in 1954-1957 than in 1950-1953.

6. The United States infant mortality rate
for all causes decreased 7.7 per cent from
an annual average of 28.5 per 1,000 in the
period 1950-1953 to 26.3 per 1,000 in
1954-1957. Deaths attributed to prenatal
and natal causes comprised two-thirds of
all deaths under one year, and in 1954-
1957 had the smallest relative decrease in
rate, 4.3 per cent from 1950-1953. On the
other hand, the infant death rate for cause
categories grouped together under post-
natal causes decreased 10 per cent be-
tween the same periods.

7. Neonatal mortality among all infants from
"other infections of the newborn"t; from
meningitis, except meningococcal and
tuberculous; and from pneumonia of the
newborn in the nonwhite group showed
small increases in rate over the years
1950-1957. Postneonatal mortality from
septicemia and pyemia gradually increased
in rate during these years.

8. State and community studies of the
changing needs of mothers and infants,
especially in metropolitan areas, are
needed for local interpretation of recent
infant mortality trends, and for planning
services to insure comprehensive maternity
and newborn care for all mothers and in-
fants.

VOL. 51. NO. 2. A.J.P.H.206



INFANT MORTALITY IN THE UNITED STATES

REFERENCES
1. Bogue, Donald J. The Population of the United

States. Glencoe, Ill.: Free Press, 1959, p. 873.
2. Clifford, Stewart H., M.D. The Problem of Pre-

maturity. Obstetric, Pediatric, and Socioeconomic
Factors. J. Pediat. 47,1:13-24 (July), 1955.

3. Dauer, Carl C. Epidemiological Notes. Pub. Health
Rep. 74,4:354 (Apr.), 1959.

4. Erhardt, Carl L.; Weiner, Louis; and McAvoy,
Grace. Pathological Reports for Mortality Statistics.
J.A.M.A. 171,1:119-122 (Sept. 5), 1959.

5. Frazier, Todd M.; Nesbitt, Robert E. L.; and
Pentecost, Mark P., Jr. Accuracy of the Reported
Causes of Fetal and Neonatal Deaths. Pub. Health
Rep. 72,10:933-938 (Oct.), 1957.

6. National Office of Vital Statistics, U. S. Depart-
ment of Health, Education, and Welfare. National
Summaries: Infant Mortality Statistics, 1950.
37,18:451-475 (Feb. 9), 1954.

7. . National Summaries: Infant Mortality
Statistics, 1951. 38,13:241-261 (Sept. 8). 1954.

8. . National Summaries: Infant and
Maternal Mortality Statistics, 1952. 40,13:263-279
(June 30), 1955.

9. . National Summaries: Infant Mortality
Statistics, United States, and each State, and
Territory, and Specified Possessions, 1953. 42,15:327-
342 (Jan. 14), 1956.

10. - National Summaries: Infant Mortality,
United States, and each State, and Alaska, Hawaii,
Puerto Rico, and the Virgin Islands (U. S.), 1954.
44,13:295-311 (Sept. 17), 1956.

11. . National Summaries: Infant Mortality,
United States and each State, and Alaska, Hawaii,
Puerto Rico, and the Virgin Islands (U. S.), 1955.
46,14:365-384 (Aug. 22), 1957.

12. . National Summaries: Infant Mortality,
United States, and each State, and Alaska, Hawaii,
Puerto Rico, and the Virgin Islands (U. S.), 1956.
48,12:335-358 (Sept. 29), 1958.

13. . National Summaries: Infant Mortality,
United States, and each State, and Alaska, Hawaii,

Puerto Rico, and the Virgin Islands (U. S.), 1957.
50,14:333-348 (Aug. 31), 1959.

14. . Selected Studies: Weight at Birth
and Survival of Newborn, by Age of Mother and
Total-Birth Order: United States, Early 1950.
47,2:21-73 (Aug. 6), 1958.

15. . Vital Statistics of the United States,
1950, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1954, p. 353.

16. . Vital Statistics of the United States,
1950, Vol. II. Washington, D. C.: Gov. Ptg. Office,
1953, p. 448.

17. . Vital Statistics of the United States,
1951, Vol. t. Washington, D. C.: Gov. Ptg. Office,
1954, p. 434.

18. . Vital Statistics of the United States,
1952, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1955, p. 335.

19. . Vital Statistics of the United States,
1953, Vol. t. Washington, D. C.: Gov. Ptg. Office,
1955, p. 354.

20. . Vital Statistics of the United States,
1954, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1956, p. 358.

21. Vital Statistics of the United States,
1955, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1957, p. 366.

22. . Vital Statistics of the United States,
1956, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1958, p. 378.

23. . Vital Statistics of the United States,
1957, Vol. I. Washington, D. C.: Gov. Ptg. Office,
1959, p. 396.

24. Monthly Vital Statistics Report,
Annual Summary for 1958. Part 1, Provisional
Vital Statistics for the United States, Vol. 7, No.
13 (Mar. 12), 1959, p. 12.

25. . Monthly Vital Statistics Report, Pro.
visional Statistics, Vol. 8, No. 12 (Feb. 18), 1960,
p. 8.

26. Taylor, E. Stewvart, and Walker, Louise C. Pre-
mature Infant Deaths. Obst. & Gynec. 13,5 :555-562
(Mlay), 1959.

Dr. Hunt is assistant chief, Program Analysis Branch, Division of Research,
and Dr. Chenoweth is chief, Program Services Branch, Division of Health Serv-
ices; Children's Bureau, Department of Health, Education, and Welfare,
Washington, D. C.

This paper was presented before the Maternal and Child Health Section of
the American Public Health Association at the Eighty-Seventh Annual Meeting
in Atlantic City, N. J., October 22, 1959.

FEBRUARY. 1961 207


