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PREFACE

This document is one of a series which contains the results of
research carried out during a 1969 Summer Study of Urban Decentraliza-
tion at the Oak Ridge National Laboratory, sponsored by the Department
of Housing and Urban Development and the U.S. Atomic Energy Commission.
The summary of the Summer Study is contained in "An Introduction to

Urban Decentralization Research," ORNL-HUD-3,
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INFANT MORTALITY AS A POTENTIAL MEASURE OF
COMMUNITY HEALTH FOR URBAN GROWTH PLANNING

*
Tan M. Newman
ABSTRACT

Infant mortality rates were examined as a possible guilde .
to the quality of general community health. Findings indicated
That infant mortality rates were sensitive and potentially use-
ful indicators of 5001a;_g9n@;tlons and the avallablllty of
‘health serw serv1ces.‘ Infant mortality rates varied greatly between
geographic’ reglons and on smaller aggregated units, within geo-
graphic regions. Both whlte and nonwhite infant mortality rates
have declined in recent years rs with’ present day nonwhite rates

being significantly’ hlgher than white rates.

Infant mortality was negatively correlated with migration,
income and education. Northern counties showed a significant
relationship between white and nonwhite infant mortality, but
this trend was not evident among Southern counties. There
appeared to be no relationship between nonwhite infant mortality
and the percentage of people in the community who were nonwhite.
Distance of residence from cities of 100,000 or more population
was not related to infant mortality. Similarly, population per
square mile was not related to infant mortality.

It was concluded that infant mortality data gathered on
smaller area aggregates and subdivided into white and additional
nonwhite categories (e.g., Negro, Indian, Oriental, etc.) would
be useful in future urban growth planning.

*
Associate Professor of Public Health Education, University Health
Center, University of Nebraska, Lincoln, Nebraska.



INFANT MORTALITY AS A POTENTIAL MFASURE OF
COMMUNITY HEALTH FOR URBAN GROWTH PLANNING

Tan M. Newman
I. INTRODUCTION

Health is highly valued in our society and the improvement of health
status is an accepted goal of communities and the nation. As such,
health and the improvement of health status is a significant variable to
be considered in any future policy that pertains to patterns of urban
decentralization. V

However, the utilization of measures of health status as decision
making tools is complicated by the fact that no suitable measure of
positive health currently exiéts. Attempts to formulate indices of

1 ang Chiang2 have not met with wide-

health such as those by Saunders
spread acceptance. As a result, we are forced to turn to negative
measures such as morbidity and mortality statistics to measure the
status of community health.

For purposes of this initial exploration of public health concerns
related to the problems of urban decentralization, infant mortality was
selected as a guide to health status. Defined as the number of deaths
under the age of one year per 1,000 live births, infant mortality rates
provide a useful indicator of the overall health of the mother and the
infant. Undue stresses on the fetal host, the mother, during the pre-
natal period, or directly on the infant during the first year of life
influence the youngster's viability. Therefore, the infant mortality
rate is a sensitive index to overall socio-economic conditions and can
rise and fall rapidly with the improvement or deterioration of these
conditions. Thus rates have fallen rapidly in Japan and in East Germany
as their economies have improved, and in each of these countries it was

very high in the disorganized conditions immediately following the war.



II. INFANT MORTALITY IN THE UNITED STATES-
A GENERAL REVIEW

é@ least 17 other nations have lower infant mortality rates than
the United States.> This means that approximately 40,000 babies in the
United States die each year who would have lived if our infant mortality

L

rate was as low as Sweden's. However, discrepancies between nations in
the definition of a live birth and in reporting procedures make inter-
national comparisons subject to some question. Examination of the U.S.
rate over a period of time indicated that the U.S. was actually declining
in its ability to keep up with the world's lowesf fétes. In l95¥, tﬂe
USA ranked 8th in the world, in 1959, 10th,” and in 196k, 18th.° ‘

Recent trends in migration to the cities from the farms and to the
"suburbs" or outlying urban areas, from the core of large cities is
reflected in the changing birth patterns. In 1950, 55 percent of births,
live and still, were toc mothers living in metropolitan counties.* In
196%, this had increased to 64.2 percent. For white mothers in the pop-
ulation, the increase was mainly confined to the rural parts of metro-
politan counties where, in 1950, 11.5 percent of these mothers lived.
This had increased to 16.9 percent by 1963. 1In contrast, in 1950, LL.5
percent of nonwhite mothers lived in the urban parts of metropolitan
counties and by 1963 this proportion had increased up to 58.8 percent.
In addition to this migratory trend the contribution of nonwhites to
the total birth rate for the country increased. 1In 1950, the births to
nonwhite mothers made up 14 percent of the total birth rate. This had
increased to 15.8 percent by 1965-7

Fertility information based on the number of women aged 15-Lk who
had ever married indicated that those living in metropolitan areas had
borne an average of 2.4 children by June 1964 and those living in
nonmetropolitan areas had borne 2.7. This indicator of lower fertility
in metropolitan counties was also shown by examining the percentage of
women who have borne 5 or more children. In the age group 35-4L4, 1h.4
percent of the metropolitan mothers had borne 5 children or more while

the comparable figure for nonmetropolitan mothers was 23.1 percent.

*Metropolitan counties are defined as having a city of 50,000
or more.



A. Current Status of Infant Mortality

In 1964, the infant mortality rate for the United States was 24.8

per 1,000 live births.~
in the first 24 hours of life, and 24 percent of the deaths occurred

during the balance of the first week.lo A close examination of this

Approximately 41 percent of all deaths occurred /)

declining phenomenon indicated that a sharp drop in the loss rate
occurred after the first three days of life. Death occurring in the
first 24 hours following birth indicated a color differential of approx-
imately 50 percent. This dropped to 30 percent at 3 days and increased
through each successive day until the sixth day when the nonwhite mor-
tality rate was more than twice the rate among whites. This differential
continued to increase and at age eight months was three times as great
for nonwhites; it then narrowed slightly for the balance of the first
year (Table 1).

The significance of early loss of life is evident when one realizes
that when deaths occurring in the first week of life are combined with
fetal loss, after 20 weeks of gestation, the result equals all deaths

occurring in the subsequent four decades of life.ll

B. Geographic Distribution

In 1963, infant mortality rates ranged from a low of 18.6 per 1,000
live births in Utah to 41.3 in Mississippi. Dividing the United States
into four regions, the Nbrtheast, North Centfal, West, and South, illu-
strates the nature of the regional differences. Infant mortality for
both whites and nonwhites was higher in the South than any other region.
Also, the differential between the death rates of white and nonwhite

infants was slightly greater in the South. In 1963, the ratios of non-

white infant mortality rates to those of the whites were as follows:12
United States 1.87
Northeast 1.85
North Central 1.78
South 1.91

West 1.52



TABLE I

INFANT MORTALITY RATES BY AGE, COLOR, SEX: UNITED STATES, 1962

Rates per 100,000 live births

Total White Nonwhite

Age

Both Both Both
Sexes Male Female Sexes Male Female Sexes Male Female

Under 1 year |2,531.1 2,857.7 2,188.8 {2,233.7 2,543.7 1,907.3 | 4,135.9 L4,568.5 3,693.0

Under 1 day |1,035.9 1,170.7 89L.2 959.1 1,08k.1 827.6 | 1,434.1 1,616.9 1,247.0

1 day 262.0 301.6 220.6 247. 4 291.3% 201.2 337.8 258.0 317.0
2 days 173.1 206.9 137.7 165.2 200.9 127.6 215.4 242.8 187.4
3 days 774 92.1 62.1 73.3 87.7 58.2 100.8 119.2 82.0
4 days 43.6 51.2 35.7 39.% L7.7 20.5 66.1 69.3 62.8
5 days 31.2 35.4 26.8 27.7 31.5 2%.6 50.2 57.0 Lz.2
6 days 22.8 2h. 7 20.8 19.4 21.2 17.5 41.6 L1 39.1

SOURCE: Annual volume Vital Statistics of the United States, National Center for Health Statistics,
Public Health Service, Washington, U.S. Govermment Printing Office, as reported in Infant and Perinatal
Mortality in the United States. National Center for Health Statistics. PHS Publication No. 1000 -
Series 3, No. 4, p. 15.




Examination of urban and rural areas in metropolitan and nonmetro-
politan counties showed that the lowest rates, for the period 1960 to

1963, were found in the rural areas of metropolitan counties (Table II).
TABLE IT

INFANT MORTALITY RATES, BY COLOR: URBAN AND RURAL AREAS
IN METROPOLITAN AND NONMETROPOLITAN COUNTIES
IN THE UNITED STATES, 1960-63.

ARFA 19631 19621 1961t
WHITE
Metropolitan counties Rates per 1000 live births
Urbaneee e e e e e e e e 21.7 22.2 22.2
Rural (urban fringe)---------m-eoeoeaoooooo 20.4  20.6  20.9

NONWHITE

lFigures exclude data for residents of New Jersey.

SOURCE: Natality Statistics Analysis. National Center for Health
Statistics. PHS Publication No. 1000-Series 21 No. 11, February 1967.




For the whites the rural areas of metropolitan counties, roughly
equated as the urban finge, had the lowest rates, followed by the urban
areas of metropolitan counties, the urban areas of nonmetropolitan
counties, the rural areas of metropolitan counties and finally the
rural areas of nommetropolitan counties. This is most likely explained
by the relative wealth of whites in the urban fringe and also their
ready access to health facilities.

For nonwhites, infant death rates were lowest in the urban areas
of metropolitan counties followed by the metropolitan rural areas. The
pattern in nonmetropolitan counties showed an increasing difference
between the rural and nonrural areas with the rural areas recording the
highest rates.

Examination of data compiled by the Operational and Demographic
Analysis for Material and Child Health Project of the George Washington
13

University indicated a similar but not identical trend. Based on
infant mortality data by county, this project divided the United States
population into areas defined as (1) Greater Metropolitan, (2) Lesser
Metropolitan, (3) Adjacent, (4) Isolated Semi-Rural, (5) Rural, and

(6) Isolated Rural, and showed that for both whites and nonwhites the
rate of infant mortality increased as one moved from the greater metro-
politan areas to the Isolated rural areas. Table III shows the relative
contribution of each of these areas to the total mortality rate.

Infant mortality rates were lowest in areas of over one million
population and were highest in the most rural areas. Among whites the
rate was five percent lower than the national average for the largest
metropolitan counties and ten percent above the national average in
isolated rural counties. Among nonwhites the variation was greater,
from eight percent below in the largest metropolitan areas to twenty
percent above in isolated rural areas.

Data on infant mortality for cities of various sizes are available
only around census years, at which time special analyses are usually
attempted. Table IV indicates infant mortality rates for 1960-61 and
for 1950-51 for cities of over 250,000 population in 1960. In 1960-61

the highest infant mortality rate was for Newark, New Jersey and the



TABLE ITT

INFANT MORTALITY RATES BY COLOR AND PLACE OF BIRTH

Infant Mortality Ratei United States,
1961-65
(Rate is per 1,000 live births)

County Group

Total White Nonwhite

Rate Ratio Rate Ratio Rate Ratio

United States 25.1 1.00 21.9 1.00 41.0 1.00

Greater Metropolitan 2k.0 .96 20.9 .95 37.7 .92

Lesser Metropolitan k.2 .97 21.7 .99 38.8 .95
Ad jacent 25.4 1.02 22.6 1.03 4h.9 1.10
Isolated Semi-Rural 27.9 1.11 23.6 1.08 47.8 1.17
Isolated Rural 29.1 1.16 2Lk.1 1.10 4bo.4 1.20

lItems may not add to total due to rounding. County groupings are
based on population and geographic contiguity. Greater metropolitan
includes counties with 1 million or more population, 1960. ILesser
metropolitan includes those with 50,000 or less than 1 million. AdJjacent
counties have no city (1960) of 50,000 or more but are contiguous to one
or more metropolitan counties. Isolated counties are noncontiguous
without urban places as large as 50,000. The semi-rural have places
10,000 to less than 50,000; the isolated rural, urban places under 10,000
and farm areas.

SOURCE: 1Infant and Perinatal Mortality Rates by Age and Color
1956-60; 1961-65. Operational and Demographic Analysis for Maternal and
Child Health Project, The George Washington University, 1968.




lowest rate was for Seattle, Washington. At 37.1 Newark's rate for
1960-61 was roughly 21 percent higher than it had been in 1950-51 when it
was 31.1. The rate had fallen over the decade in only 17 of the 36 cities,
the most impressive decrease being in Phoenix, Arizona, where it plum-
meted from 41.6 to 27.0. In 1950-51, there had been a slight increase

in rate as size of city decreased but by 1960-61 there was no longer

a regular pattern.

While state groupings showed regional differences, such as higher
infant mortality rate in the South, large cities were sufficiently
varied in their rates to show little regional conformity (Table IV).

For example, Newark, New Jersey, reported a higher rate than Memphis,
Tennessee, or New Orleans. Border cities, like St. Louis, Washington,
D.C., and Baltimore reported rates higher than New York, Dallas, or
Memphis. Detroit reported the highest rate for cities with over 1
million in population; Washington, D.C., reported the highest rates for
cities 500,000 to one million and Newark ranked highest in cities with
250, 000-500,000 population.

Similar variations were noted when one examined the rates in con-
tiguous counties. For example, in the state of Georgia, where counties
are uniformally small in size, rates for infant mortality varied greatly.
Telfair County for 1961-1965 recorded a nonwhite rate of 28.3% while
Dodge County, immediately adjacent reported 54.9, and ILaurens County
73.7. Counties within easy commuting distance from Columbus indicate
similar variations. Marion County reported a nonwhite rate of 38.3
and Taylor County immediately adjacent reported 79.7.

Variations among the white rates were not as extreme but were still
significant. Wheeler County, for example, reported a white rate of
29.6 while adjacent Telfair reported a rate of 11.0.

The variation within a single city is even more striking than the
variation among cities. Perhaps the best examination of intracity
variation was made by Donabedian and his associates in Boston, using
data for 1950-5h-l4 Although they were writing in 1965, the best data
available for their purposes was more than 10 years old, an interesting

commentary on the state of demographic and health studies in urban areas.



TABLE IV

AVERAGE ANNUAL INFANT MORTALITY RATES BY AGE AT DEATH
AND COLOR: UNITED STATES, METROPOLITAN AND NONMETROPOLITAN
COUNTIES AND CITIES OVER 250,000 POPULATION

Aresa

United States

Individual cities by size

1,000,000 or more

New York, N. Y.
Chicago, I11.

Los Angeles, Calif.
Philadelphia, Pa.
Detroit, Mich.

500,000 - 1,000,000

Baltimore, Md.
Houston, Tex.
Cleveland, Ohio
Washington, D.C.
St. Louis, Mo.
Milwaukee, Wis.
San Francisco, Calif.
Boston, Mass.
Dallas, Tex.

New Orleans, -1a.
Pittsburgh, Pa.
San Antonio, Tex.
San Diego, Calif.
Seattle, Wash.
Buffalo, N. Y.
Cincinnati, Ohio

(Continued)

Total
Under 1 year Under 28 days
1960-61 1950-51 | 1960-61 1950-51
Rates per 1,000 live births

25.7 28.8 18.6 20.3%
26.0 2k.9 19.k 19.2
28.4 25.4 19.8 18.9
2k.1 24.8 18.3 20.1
30.7 31.1 23.4 23.4
29.4 26.9 22.6 20.2
32.6 2L.8 24.3 18.6
27.2 28.7 19.0 2%3.6
29.5 25.6 23.54 19.5
2%6.0 30. 4 27.3 24.5
32.0 25.7 2%.8 19.2
24.8 25. k4 19.4 20.0
23.8 21.7 17.8 17.2
24.5 25.2 18.5 20.1
27.6 26.9 21.1 21.3
2.4 30.1 23.7 23.%
29.1 26.4 23.54 22.54
30.3 38.0 21.0 22.4
25.7 29.% 19.3% 21.1
23.6 25.2 17.1 19.8
25.9 25.6 20.1 20.1
2.2 26.4 18.3 19.0
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TABLE IV (Continued)

15 largest cities of population
250,000 - 500,000
Memphis, Tenn. 30.3 33.6 22.7 2h.1
Denver, Col. 27.2 28.7 21.7 22.8
Atlanta, Ga. 34.0 31.1 24.3 23.7
Minneapolis, Minn. 2k. 24. L 18. 20.1
Indianapolis, Ind. 27.8 27.5 20.4 18.9
Kansas City, Mo. 26.2 30.7 18.8 24.2
Columbus, Ohio 2h.3 25.5h 18.4 18.6
Phoenix, Ariz. 27.0 41.6 19.1 31.2
Newark, N. J. 374 31.1 25.9 2Lh.5
Louisville, Ky. 27.9 30.3 21.8 2k.5
Portland, Oregon 2k.9 20.0 18.3 16.7
Oakland, California 26.9 2Lh.5 20.3% 19.2
Fort Worth, Tex. 27.5 31.5 18.8 25.0
Long Beach, Calif. 25.6 23.3 19.0 18.5
Birmingham, Alabama 29.6 31.2 21.4 23.5

Census tracts were assigned scores of socio-economic status on
the basis of three characteristics determined from the 1950 census:
median income, percent who had completed high school, and proportion of
professionals, technical workers, managers and proprietors in the labor
force. Various measures of infant mortality were used, including peri-
natal mortality in which late fetal deaths are combined with infant
deaths in the first month of life.

For perinatal mortality the range was from 13.9 to 75.4 per thousand
births (live and still) in the 90 census tracts, more than five-fold
difference. Commenting on this finding the authors remarked that in
the worst areas there was "a pattern similar to that for the United
States as a whole in 1915, and comparable with the current pattern in
partially developed countries. With respect to infant mortality, some
areas of a modern American metropolis appear to be four decades behind
the times.l5

When tracts were ranked by socic-economic status, there was a

sharply negative relationship between status and still births, deaths
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within the first week of life, prenatal deaths, and postneonatal deaths
(deaths after one month but before one year of age). Still births were
twice as frequent in the poorest tracts as in those with the highest
indexes of socio-economic status, and postneonatal deaths were three
times as fregquent. In discussing the causes of the poor showing of the
larger cities, the authors remarked that...

...in many of our larger cities demographic, social and

economic changes have occurred which have increased the

need and demand for personal health services to be pro-

vided by public health departments and reduced the finan-

cial capacity of the city to provide such services.

Lesser recently presented a sobering summary of the sit-

uation. The following is only one of the many examples

he gave. '"From various parts of the country we learn

that in Atlanta 23 percent of women delivered at the

Grady Hospital had no prenatal care; in Dallas approx-

imately one-third of low-income patients received no

prenatal care, at the Los Angeles County Hospital in

1958, it was 20 percent, at the D.C. General Hospital in

Washington, it is 45 percent, and in the Bedford-Stuyvesant

section of Brooglyn, it is 41 percent with no or little
prenatal care.l

ITT. INFANT MORTALITY IN NEW YORK
AN URBAN EXAMPLE

Through the courtesy of Carl L. Erhardt, Director of the Office
of Planning for Health Intelligence for New York City, we were able
to obtain rates of infant mortality for health districts in New York
City. Data for this city were among the best in the country because
they could be related to confidential medical reports which included
questions bearing on the course of pregnancy and delivery. For New
York City, the rate of infant mortality was reduced by a half between
1900 and 1930 and again by a half between 1930 and 1945. The low point
was reached in 1951 after which it has varied between 24 and 27 per
1,000 live births.

The rate in New York City, however, varied considerably by race.
For whites the rate has averaged about 20 in recent years, as against

LO for nonwhites and 30 for Puerto Ricans. For all of these groups
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there has been a notable decline in the last three or four years, with
the rate for whites falling to 18.2 in 1967 as against 3%6.2 for non-
whites. Puerto Ricans experienced the sharpest decline with the rate
falling to 24.3 in 1967.

By health district the range of the infant mortality rate in 1966-
67 was from 13.0 in Maspeth-Forest Hills to 41.5 in Central Harlem. In
the former, the proportion of births to nonwhite mothers was less than
three percent; in the latter it was 94 percent and almost all of the
remainder were Puerto Rican. In Maspeth-Forest Hills, less than two
percent of the births were out of wedlock; in Central Harlem, the pro-
portion was 51 percent. Seven percent of the mothers in Maspeth-Forest
Hills had received no prenatal care or had received it late as against
36 percent of the mothers in Central Harlem. Seven percent of the
births in Maspeth-Forest Hills were premature as against 17 percent of
those in Central Harlem.

For New York City as a whole, nearly one out of six births was
illegitimate and more than one in five had received no prenatal care or
had received it late. One in ten births were premature, one in four
were to nonwhite mothers, and one in six to Puerto Rican mothers. All
of these factors are linked to each other and all act to determine an
overall high rate of infant mortality.

Of the five counties in New York, Manhattan had the worst record.
One fourth of the births were illegitimate, one fourth had received
late or no prenatal care and one eighth were premature. In Richmond, on
the other hand, the proportion of illegitimate births was four percent.
There eleven percent had received late or no prenatal care, and eight
percent of the births were premature. Throughout the city, wherever
there were concentrations of Puerto Ricans or nonwhites, the toll of
infant deaths was high---in Mott Haven in the Bronx, where Puerto Ricans
were congregated, in Bedford, in Brocklyn, where the black proportion
was large, for example.

The effect of income on the characteristics of live born infants
is shown below where high income districts are separated from low income

districts (Table V).
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TABLE V

INCOME AND BIRTH CHARACTERISTICS

Percent of Infants

High income Low income

districts districts
Premature (less than 2500 grams) 7-7 13.8
With late or no prenatal care 9.6 32.1
Illegitimate 3.7 31.5

The effect of illegitimacy on infant mortality is indicated below
where rates of infant mortality are given separately for whites, non-
whites, and Puerto Ricans (Table VI).

TABLE VI

IEGITIMACY AND INFANT MORTALITY

Infant Deaths Per
1,000 Live Births

Legitimate Tillegitimate
White 15.4 28.4
Nonwhite 30.7 h1.1
Puerto Rican 22.3 32.7

It i1s interesting to note that the excess in infant deaths for
illegitimate births is more pronounced among whites than among non-

whites or Puerto Ricans. If whites had the same rate of illegitimacy
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as nonwhites or Puerto Ricans, the overall differences in infant mortal-
ity would diminish greatly.

Finally, the effect of prenatal care on infant mortality shows an
interesting relationship. In all cases, some care, no matter when it
was begun, was better than no care. The seeming anomaly that care
begun in the third trimester is more effective than care begun earlier
is probably related to the tendency of mothers who anticipate difficulty
to seek care early (Table VII).

TABLE VII

PRENATAL CARE AND INFANT MORTAIITY

Infant Deaths Per 1,000 Live Births
Trimester When Care Began

First or Second Third No Care
White k.0 15.0 56.2
Nonwhite 26.9 19.6 112.3
Puerto Rican 21.2 15.7 61.5

In a paper read before the Section of Preventive Medicine at the
Annual Meeting of the American Medical Association in New York City
on July 16, 1969, Erhardt commented on ways of reducing the rate of

infant mortality as follows:

It would seem evident that education of minority
groups in the biology of living, improvement of minimal
levels of income, and improvement of housing and of
schools, would have better effect on the health of fam-
ilies, mothers, and offspring than the best of care
after damage has been done. . .it is important to find
out how we can best reach the hard core of women who
are negligent or indifferent in obtaining modern medical
and obstetrical supervision. Unsolved social rather
than purely medical components may well be responsible
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for the current stagnation in the high rates of infant
mortality in the United States.

.it is evident that biomedical technologies
have by far outstripped social technologies. . .If it
is hoped to achieve gratifying benefit from the newer
biomedical technologies in lowering infant mortality,
then it is urgently necessary now to assign primary
effective priorities and procedures to solve basic and
highly important underlying and uncorrected social and
economic problems that exist today.17

IVv. THE SUMMER STUDY

A, Availability of Medical Services

Basic to the topic of infant mortality is the question of the
availability of medical services. TFor the total United States in 1967,
medical services appeared to Se available in direct relationship to
the population size of any given place. Where large numbers of people
were found the highest incidence of essential medical services were
also found. Table VIII shows that the ratio of population to physicians
was most favorable in SMSA's with a population of 250,000 or more. This
trend also held true for dentists. Not as clear but still of interest
was the ratio of hospital beds to population. While little difference
occurred within SMSA's of various sizes, hospital beds in non-SMSA areas
were found to be less available. The lower ratio of population per
hospital in non-SMSA's represents the variance in hospital sizes. Iarge
hospitals were characteristic of large cities and small hospitals char-
acteristic of rural areas.

Examination of the utilization of medical services further illus-
trated regional differences. Defining a physician as a doctor of
medicine or an osteopathic physician the number of physician visits
(July 66 - June 67) was highest among residents of standard metropolitan
statistical areas and lowest among persons living on farms outside
metropolitan areas. Persons 65 years, and younger, living on non-farm
areas outside SMSA's were more similar, in physician utilization
patterns, to those persons living in SMSA's, than to the farm population.

Beyond 65 years of age the rates for farm and non-farm persons living
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outside SMSA's were almost identical (Table VIII).

TABLE VIIT

AVATIABILITY OF SELECTED HEALTH SERVICES

Ratio of persons per service resource

Total Hospital
Population|Physicians|Dentists Beds Hospitals

10 largest SMSA's |47,105,000 485 1372 234 | 54,082

SMSA's with
250,000 population
and not the 10
largest

65,149,000 620 1670 241 50,115

SMSA's with
population less 17,599,000 740 2020 237 36,400
than 250,000

Non-SMSA's 66,037,000 1291 2896 284 20, 400

SOURCE: Statistical Abstracts for the United States, 1967: (88th
Edition) U.S. Bureau of the Census, Washington, D.C., 1967.

The rate of physician visits was highest in the 22 largest metro-
politan areas, ranging from 6.2 physician visits per person per year in
Philadelphia to 3.5 physician visits per person per year in Detroit. It
is conceivable that these variations were due to sampling variability
(Table IX).

The number of physician visits per person was highest in the West
and lowest in the South. It is possible this regional difference was
accounted for, in part; by differences in the level of insurance cover-

age paying the cost of medical consultation.



TABLE IX

NUMBER OF PHYSICIAN VISITS AND NUMBER OF PHYSICIAN VISITS PER PERSON
BY RESIDENCE AND AGE; UNITED STATES, JULY 1966 - JUNE 1967

PER YFAR,

Sex and Age

Residence

All
Areas

All
SMSA's

Outside SMSA's

Nonfarm

Farm

All

Areas

All

Outside SMSA's

SMSA's
Nonfarm

Farm

Both sexes

Under 5 years-----------
5-14 years-—c-eceeoeaao-
15-2h4 years—aeecceccacoao-
25-3hk years-oa-c-oooeooo-
35-Uh years-c—-cceeaoaao
45-54 years---eceaooaa--
55-6L years---eecomom--
65-Th years-ee-e-cceom--

75 years and OvVer-------

Number of physician visits

in thousands

Number of physician visits

per person per year

851,077'] 561,835 234,823 [34,419 k.3 L.5 h.1 3.3
112,561,l 76,457 32,925 | 3,179 5.7 6.1 5.k 37
110,557 76,913 30,425 | 3,218 2.7 3.0 2.5 1.h
120,770 80,290 36,672 | 3,808 h.0 h.1 4.0 2.5
96,209 66,387 26,339 | 3,483 L.y 4.6 h.1 h.1
100, 773 70,863 26,086 | 3,824 4.3 h.5 4.0 3.0
95,999 65,150 25,242 | 5,608 4.3 nan h.2 k.o
86,972 57,656 24,508 | 4,808 5.1 5.3 4.9 4.0
68,109 43,901 20,057 | 4,151 6.0 6.3 5.5 5.6
39,127 24,219 12,569 | 2,340 6.0 6.5 5.4 5.5

SOURCE:

Publication No. 1000 - Series 10, No. 49, p. 15.

Physician Visits, July 1967-June 1968, National Center for Health Statistics,

"9
A
€]

_L'[-
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It was significant to note that a lower percentage of physician
visits in large SMSA's occurred in the physician's office than in small
SMSA's or non-SMSA areas. Conversely the utilization of hospital
clinics and emergency rooms was lowest in farm areas and highest in
large SMSA's (Table X).

Whether or not the general public consciously recognized the greater
supply of medical manpower that existed in larger urban areas and whether
or not this was a major factor in determining migration patterns is not
known. However, it is speculated that there is a consciousness of
"pbetter amenities" in urban areas. As such medical facilities may not
be a specific element basic to patterns of in-migration but it can be
hypothesized that one of the basic prequisites of steming the urban flow,
or encouraging out-migration, or "recentralization" would be to provide,
at least equal, medical care in rural areas.

The summer study sought to further study the variation of infant
mortality among counties in relation to a number of geographic, socio-
economic, and demographic factors. The infant mortality rates by county,
for the 302 SMSA's outside New England for the period 1961-65 were
entered onto city county data book tapes. With these data a series of

correlational analyses were attempted and are summarized below.

B. Distance from Large Cities and Infant Mortality

It was evident that the pattern of infant mortality rates by broad
area of the country is only roughly generalizable. Rates of infant
mortality are high, as théy were in New York City, wherever there are
large numbers of blacks, but when black and white rates are considered
separately the pattern is no longer clear. Counties with high rates are
found next to counties with rather low rates and northern cities may have
higher rates for blacks than do southern cities. The observation made
earlier that Newark, New Jersey, had a higher rate for total population
than any of the southern cities in 1960-61, can be repeated in North-
South comparisons of black rates many times. In short, the black situ-
ation in this regard is not necessarily better in the North than in the

South.
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TABLE X

NUMBER AND PERCENT DISTRIBUTION OF PHYSICIAN VISITS,

BY PIACE OF VISIT ACCORDING TO GEOGRAPHIC DISTRIBUTION:

UNITED STATES, JULY 1966 - JUNE 1967

Place of visit

Geographic
distribution Office Hospital, | Other
Total | (including| clinic, or and Total
prepaid emergency |unknown
group) room
Number of .
ppy§1c1§n Percent distribution
visits in
thousands
All areas---| 831,077 71.8 9.3 15.6 100.0
Residence
All SMSA's--| 561,835 69.6 9.7 17.1 100.0
Large SMSA'S------ 322,006 68.3 10.3 16.8 100.0
New York------- 70,453 62. 4 12.1 16.0 100.0
Los Angeles----| L0,089 79.3 4.8 1h.2 100.0
Chicago-------- 33,445 T0.7 8.5 19.7 100.0
Philadelphia---| 28,316 6h.7 10.3 19.7 100.0
Detroit-------- 14,385 79.2 12.6 * 100.0
San Francisco--| 17,144} 67.5 16.7 k.0 100.0
Boston--------- 11,043 53.8 17.5 20.1 100.0
Washington----- 13,196 59.5 9.7 20.1 100.0
Pittsburgh----- 10,5452 66.8 * 21.2 100.0
St. Louis------ 9,965 66.5 14.8 15.5 100.0
Cleveland------ 9,433 73.1 * 1h.7 100.0
Minneapolis---- 6,507 65.5 * 23.1 100.0
Baltimore------ 7,291 61.5 * 21.8 100.0
Houston-------- 6,795 70.5 * * 100.0
(Continued)
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TABLE X (Continued)

NUMBER AND PERCENT DISTRIBUTION OF PHYSICIAN VISITS,
BY PLACE OF VISIT ACCORDING TO GEOGRAPHIC DISTRIBUTION:
UNITED STATES, JULY 1966 - JUNE 1967

Buffalommeeeeew- 5,432 6%.2 * 20.4 100.0
Atlanta---c-o--- 5,211 78.2 * * 100.0
Seattle—--e-c—nx 5,602 77.8 * * 100.0
Cincinnati------ 5,007 8L.L * * 100.0
Dallas~=---=---n 5,196 77-3 * * 100.0
Milwaukeem=memux 5,498 58.5 * 26.8 100.0
San Diego--===-- 6,299 67.0 * * 100.0
Kansas City----- 5,247 72.8 * * 100.0
Other SMSA'S-w----- 239,829 71.3 8.9 17.5 100.0
Outside SMSA's
Nonfarme----- 234,823 75.5 8.5 13.2 100.0
Farm--------- 34,419 82.9 7-7 7.1 100.0

SOURCE: Physician Visits, July 1967 - June 1968, National Center for
‘Health Statistics, PHS Publication No. 1000 - Series 10, No.
14-9, p. 32.

Because isolated rural areas have the highest rates of infant
mortality, transverses were drawn between large cities and infant mor-
tality in the intervening counties examined to see if it was highest
somewhere midway between the cities where presumably urban influence
was least. Counties were then grouped in terms of distance from a
metropolitan area and, though rates were highest for the most isolated

| areas, there was no systematic relationship with distance and presumably
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with urban influence for either whites or blacks. Counties with infant

mortality rates above 80 were found both near and far from cities.

C. White and Nonwhite Infant Mortality Rates

For the 302 SMSA counties the correlation between white and non-
white infant mortality rates was computed on the assumption that as
white rates increased, so would black rates, both responding to social
and economic conditions and the level of medical care. A correlation
coefficient of .18 was obtained, significant on the .01 level. While
this result was statistically significant, i1t accounted for such a
small proporticn cf the variance as to raise numerous questions. Visual
examination of the plot of observed and predicted values indicated that
perhaps two sets of data were actually present in this statistic.
Accordingly, states classified by the Inter-University Consortium on
Political Research Coding System as "solid south" were separated from
those classified as non-southern. '"Border states" were omitted from
the sample. Separation of southern and non-southern states (less the
border states) showed two distinct patterns. For the non-southern
states, the relationship between white and nonwhite infant death rates
produced a correlation coefficient of .32, significant at the .0l level.
For the southern states, however, the correlation coefficient was .17,
not significant.

White and nonwhite neonatal mortality rates showed similar relation-
ships when treated separately as northern and southern states. The
relationship between white and nonwhite deaths in northern states
(excluding the border states) was significant at the .01l level with a
correlation coefficient of .32, while for southern states the correlation
coefficient was .18, not significant.

 Further examination of the plot illustrated the range that existed
between white and nonwhite rates within counties. Table XII gives
éxamples of SMSA counties, both northern and southern, which deviated
considerably from the regression line. Examination of these data illu-

strates further the variation in white and nonwhite rates.
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TABLE XI

WHITE AND NONWHITE INFANT MORTALITY RATES AND
PREDICTED NONWHITE RATES FOR SELECTED COUNTIES

Nonwhite Predicted Non-

County White Rate Rate white Rate Residual
Rensselaer N. Y. 21.6 20.8 37.2 -16.4
St. Louis  Minn. 21. 4 27.5 37.0 - 9.5
Lehigh Penn. 16.9 19.5 31.8 -12.3
Greene Ohio 20.6 22.k 36.1 -13.7
Sacramento Calif. 20.5 23.9 36.0 -12.1
York Penn. 19.2 52.0 34.5 17.5
Macon I11. 21.3 547 36.9 17.8
Allen Ohio 24.3 61.% Lo.3 21.0
Brown Wis. 21.1 54.8 36.7 18.1
Onodage N. Y. 21.8 6L4.0 37.5 26.5
Miller Ark. 25.0 28.5 43.9 -15.4
Taylor Tex. 22.2 24.5 bo.6 -18.1
Hanover Va. 21.8 26.0 ho.oh -16.4
Denton Tex. 18.9 24. 4 41.0 -16.6
Walker Ga. 22.6 31.5 42.8 -11.3
Fort Bend  Tex. 29.0 734 45.8 27.6
Union N. C. 24.3 66.7 Lz.6 23.1
Gwinnett Ga.- 22.h 75.6 ho.7 32.9
Iafayette Ia. 20.5 54.2 41.8 2.4
Campbell Va. 18.9 56. L4 hi.o - 15.4

D. Percentage of Nonwhite Population and Infant Mortality Rates

It was hypothesized that a larger percentage of nonwhites in the
population would indicate greater probability of a lower socio-economic
class, usually associated with poorer standards of heal th, reflected in
higher infant mortality rates. This was not the case. No significant

relationships were found between the percentage of nonwhites and the
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nonwhite infant mortality in either northern or southern states.

E. Migration and Infant Mortality Rates

Inasmuch as migration alters the composition of population in many
ways the rate of infant mortality was correlated with the rate of net
migration. For nonwhites the correlation coefficient was not significant
while for whites there was a negative correlation of -.17, significant at
the .01 level, but hardly indicative of a strong relationship.

Despite the small nature of the correlation coefficient, it is
significant to note that the nature of the population in places receiving
considerable in-migration may differ significantly from other places.
Their problems may be unique pointing out the fallacy of generalizing

about urban places to too great an extent.

F. Income and Education and Infant Mortality Rates

For both whites and nonwhites there was a significant inverse
relationship between median income for the counties and the rate of
infant mortality, -.28 for whites and -.18 for nonwhites. Similar
results were obtained with median number of years of school completed,
-.23 for whites and -.22 for nonwhites. Again, while significant, the

correlations are surprisingly low.

G. Population Density and Infant Mortality Rates

Inasmuch as infant mortality is known to vary with overcrowding in
homes, a correlation was computed with the density of population in the
counties. However, there was no systematic relationship with density
at the county level. For both whites and nonwhites the coefficient of
correlation was .06. It seemed that infant mortality may be especially
high where density is very high, as in Harlem, or where it is very low,

as in isolated rural areas.
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V. SUMMARY

1. Infant mortality was negatively correlated with migration,
income, and education.

2. Northern counties had a significant relationship between
white and nonwhite infant mortality but this was not found in the
southern counties.

3. There appeared to be no relationship between the nonwhite infant
mortality rate and the percentage of people who were nonwhite.

L. Distance of residence from cities of 100,000 or more was not
correlated with infant mortality.

5. Population per square mile was not correlated with infant mor-

tality.

VI. DISCUSSION

While all of the significant correlations reported here show that
there was less than one chance in a hundred of these results occurring
by chance alone, they do not explain an appreciable degree of the variance
in the actual mortality rates. 1In fact, in all cases the proportion of
unexplained variance is large. No successful attempt was made to explain
this as additional, more complex analysis is needed. It is sufficient
to report that infant mortality as an ecologic resultant is complex in
nature. Just what extent of the causes of infant deaths relate directly
to environmental forces, which in turn are related to modes of living,
are yet to be determined. Some of the needed data and suggested analysis
that may prove invaluable to policy questions concerning urban decentral-
ization are discussed in the final section of this report.

It should be noted that one of the major learnings of this effort
was of the amount of data that 1s available in this general area. Actual
data do not limit the scope of potential work. The critical element in
conducting an intensive investigation into the dynamics of infant mor-
tality is the availability of computer resources and trained and compe-

tant manpower who can devote uninterrupted attention to the problem. It
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appears safe to say that Oak Ridge National ILaboratory could well

support such a research effort.
VII. SOME SUGGESTIONS FOR FUTURE RESEARCH

Economic and medical advances in the last decade have not been
equalled by decreases in infant mortality rates. Reduction of the pro-
portion of the population in the low socioeconomic classes and the
increased migration from rural areas with poor amenities, to large
urban centers with extensive health facilities, have not produced the
expected infant mortality reductions.

The reasons for these phenomena, and others, equally as unclear,
make infant mortality a critical guide to understanding environmental
forces and their effects on human health.

The following suggestions are made as possible alternatives for
future work to provide added insight into the health considerations
of urban policy. '

1. Data must be made available on smaller aggregated units than
counties or SMSA's. Based on the experiences of Gabrielson, Siker,
Sohler, and Stockwell, 19 these aggregates should be at least quarter-
tracts for urban parts of SMSA's and be at the tract level for the
balance of the SMSA's. Analytical units in non-SMSA's and rural areas
would need to be developed in relationship to the population.

2. The white - nonwhite dichotomy into which most public health
data are divided is no longer meaningful. This point can be illustrated
in California, which has exceptionally low non-white infant mortality
rates and a great many nonwhites who are also non-Negroes. The nonwhite
category should be broken down into Negro and other nonwhite groups, at
the very least.

5. How do community services respond to migration patterns?
Inmigration of whites to central cities might be expected to reduce
infant mortality rates in these areas. This is not the case. Just how
new migrants find out about available services, (i.e., the inner city

communication hetwork) is an important, and largely unexplored variable
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in the utilization of these services. How do such factors as size,
homogeneity, and density influence communications?

4. A significant attempt should be made to determine the actual
underreporting that occurs in infant mortality statistics. Any data
that could be used to prompt a revision of the current methods of
reporting infant deaths (i.e., through registrars) would be valuable.
The suggestion that hospitals be responsible for vital event reporting
has considerable merit.

5. The 1968 revision of the vital events certificates especially
the certificates for fetal death, live birth, and infant death, should
be considered as a possible data source. For example, information on
previous deliveries, education, prenatal visits, and legitimacy could
be used to gain insight into the infant mortality question.

6. Infant mortality data, when adequately collected could be a
sensitive indicator of living conditions. Examination of data from the
so called new cities, public housing projects, or urban redevelopment
areas may be especially revealing.

7. As Shapiro, Schlesinger, and Nesbitt?o have pointed out, the
attainment of an infant mortality rate of 18-20 per 1000 is a realistic
short term goal for the nation. The attainment of this goal, however,
should be obtained in the most efficient manner possible. This process
could provide much information on the elements involved in the mortality
problem. Specifically, prospective epidemiological studies need to be
conducted to isolate important contributing variables which could then
become the focal point of preventive programs.

8. While education, income and the nature and extent of prenatal
care are probably significantly correlated, few investigators have
taken groups of factors, and attempted to relate (or control), these
while examining other variables.

9. Retrospective studies will continue to provide a great deal of
information concerning health problems but the consideration of care-

fully designed long term prospective studies may have considerably more

payoff.
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10. While aspects of the physical enviromment might provide initial
and more easily conducted explorations of high infant mortality rates,
it is equally important that aspects of the socio-cultural environment
be given careful consideration.

Not only is infant mortality the product of both the physical and
socio-cultural environmment but the physical environment affects the
socio-cultural environment and vise versa. Factors such as allergenic
air pollutants, zoonoses, noise, controlled environments, heat, nutri-
tion, and forms of social control and leadership, marital relationships,
institutional behavior, specific attitudes and practices, all need to be
considered. The real problem is that many of the factors that might be
most critical can not yet be effectively measured. Until techniques of
measurement are perfected, their significance can never be determined.

11. There is a need to establish a record of all work being done
in this general area to avoid duplicated effort and also to pool
learnings.

12. The initial use of mapping techniques such as those described
by Gabrielson et al.,21 and Donahedian et. al.,22 need to be duplicated
in other areas and used more extensively.

13. Infant mortality data are only one source of measuring the
status of health within a community. Other indexes, or new indexes
should be explored and developed in an attempt to better equate health

status.
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