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INFANT MORTALITY AND SOCIO-ECONOMIC

CONDITIONS IN THE UNITED STATES'

ABSTRACT. The relationships between infant mortality
and four socio.-economic factors were determined for
the United States using visual comparisons of isopleth
maps and linear regression analysis. The four socio-
economic factors were per capita income, the per cent
of the population that is Negro, the per cent of the popu-
lation that has a high school education or more, and the
per cent of the population that resides in urban areas.
No relation was found between infant mortality and the
per cent urban. Infant mortality is related positively
with per cent Negro and inversely with per capita income
and the percentage of high school completion. These
three relationships were statistically significant but none
were considered meaningful in terms of predicting infant
mortality.

INTRODUCTION

Within the United States there are appreciable spatial variations

in infant mortality rates. This study will examine these variations

in infant mortality in an attempt to determine if they are related to

variations in socio -economic conditions.

"For several decades, geographic variations in infant mortality

have been recognized in the United States. r2 Descriptions of this

geographic variation have appeared in several studies.3 These

studies of the distribution of infant mortality have dealt with varia-

tions between states, or between regions comprised of groups of
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states. They have shown that infant mortality is greatest in the

southern and southwestern states, and lowest in the Plains states.

Murray, in presenting a more detailed pattern of infant mortality,

compiled a choropleth map of infant death rates using counties for

his areal units.4 He found a uniform gradation of intensity of infant

mortality from the Northeast and Midwest to the South.

In most of the studies in which a geographic distribution is

presented, associations have been made between the clusters of rela-

tively high and low infant mortality and socio-economic conditions in

those areas. Shapiro, Schlesinger, and Nesbitt suggest that socio-

economic status is one factor that influences infant mortality.5

Murray indicates the existence of an apparent and strong association

between high infant mortality rates and those areas of traditionally

poor socio-economic circumstances in the United States.6 Chase, in

another study, concludes that there is an inverse relation between

infant mortality and social class of the father.7

Similar results were found in studies based upon methods other

than analyzing the spatial distribution of infant mortality. Chandrase-

khar presents four categories of factors causing infant mortality, and

two of these are economic causes, including family income, and

social and cultural causes.8 In a study of urban places in the United

States in 1940, Altenderfer and Crowther found an inverse association

between infant mortality and two soclo-economic factors, per capita
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income and percentage of white persons in the population.9

Several other studies have included examinations of the rela-

tionship between infant mortality and race. 10 The mortality rate for

nonwhite infants is approximately twice the rate for white infants.

The difference between the mortality of white and nonwhite infants

is regarded as primarily socio-econômic rather than due to racial

characteristics." This conclusion canbe reachedbecause the

difference in the mortality rates of these two groups is greatest after

the first month of life. 12 This is the period in which the importance

of biological factors decreases and socio-economic factors have the
13greatest effect.

Stockwell, on the other hand, in a study of infant mortality in

Providence, Rhode Island, disagrees with the above conclusions

regarding the effect of socio-economic status in that he found no

relationship between social rank and infant mortality within each

rank. 14 In addition, he computed rank correlation coefficients be-

tween infant mortality and five socio-economic indicies for thirty-six

census tracts. His results showed that only one index, income, had

a significant inverse relation with infant mortality.

Chase reports that there are no recent studies of infant mor-

tality as it is related to socio-economic conditions for the entire

United States. It is due to this indicated need for research in this

area, in addition to the apparent conflict that exists as to whether
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there is a relationship between infant mortality and socio-economic

conditions that this study is undertaken. It is the purpose of this

study to determine the relationship between infant mortality and

socio-economic conditions in the United States in an effort to resolve

this conflict. The socio-economic conditions considered in this study

are income, educational level, racial structure, and degree of

urbanization.

DATA COLLECTION

A stratified random sample of one-sixth of the counties in the

conterminous United States was chosen for study. That is, the

counties were listed alphabetically by state, the first county was

selected at random, and every sixth county thereafter was selected.

The independent cities of Virginia were not included in this sample,

which left the total number of counties in the sample at 512. The

stratified sample was used to insure that each state would be repre-

sented in the sample proportionately to the total number of counties

in that state. This guarantees an adequate areal coverage of the en-

tire continental United States.

Data was then collected for infant mortality and four indicators

of socio-economic conditions for each county in the sample. Infant

mortality was represented by the conventional infant mortality rate.



This is defined as the number of infant deaths (deaths of children

under one year of age) that occur per one thousand live births during

the same year. 16 The four indicators of socio-economic conditions

used in this study are per capita income, per cent of the population

that is Negro, per cent residing in urban areas, and per cent of the

adult population that has a high school education or more. These

variables may be interrelated, but they were chosen because of their

general acceptance as influences upon longevity. All data were re-

corded for 1960, with the exception of per capita income, for which

the year 1959 was used. Per capita income is reported in the Census

of Population for the calendar year prior to the year of the actual

census enumeration. Therefore, the 1959 data were readily avail-

able and, for the purposes of this study, were considered to be at

least as desirable, if not more so, than estimates of the 1960 per

capita income from other less reliable sources.

All data used in this study were extracted from the County and

City Data Book with two exceptions.
17 The source of per capita in-

come data was a Supplementary Report of the 1960 Census of Popu-

lation. 18 The number of infant deaths, which were used in computing

infant death rates, were drawn from Vital Statistics of the United

19States.



DATA LIMITATIONS

These data, particularly infant mortality and per capita income,

are subject to some limitations which should be considered before

analysis of the results of this study. Murray states that Ueven under

the best circumstances the accurate recording of mortality data is

highly questionable. 20 He attributed this inaccuracy to several

causes, including the lack of complete reporting of all deaths in

some areas and the varying procedures of reporting deaths through-

out the country. A specific example of this is that deaths of some

babies dying soon after birth are registered as fetal deaths rather

than as infant deaths. 21 Biases in infant death rates can also occur

during periods of rapidly changing birth rates. If birth rates were

rising, the infant death rate as computed in this study would under-

estimate the risk of death in infants, while decreasing birth rates

would cause an overestimation of death among infants.

Death rates may also be subject to errors where the rates are

based on small populations and when numbers of deaths are drawn

from a short period of time. 23 This is due to the yearly variations

in numbers of births and infant deaths that may occur in these small

populations. This situation occurred in the present study, with

fifteen of the sampled counties reporting no infant deaths for the

year 1960, while in all fifteen of these cases there were less than
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three hundred births during the year. The infant death rate is zero

in these counties, but this figure does not accurately portray the risk

of infant deaths in these counties. These counties, and others with

less than one thousand births, were allowed to remain in the sample

because their exclusion, although it would eliminate the above bias,

would introduce another in that the study would not include counties

with low populations.

Per capita income can also present a problem when counties

with small populations are considered. A few extremely high in-

comes can carry a disproportionate weight in terms of the computa-

tion of the average income for the population, and therefore, the

resulting per capita income may not be representative of the entire

population. Another limitation of per capita income is that it meas-

ures only money income. Although this is insignificant elsewhere,

in areas with a high percentage of farm families who receive a large

portion of their income in the form of rent-free housing and goods

produced and consumed on the farm, per capita income underesti-

mates the actual income of these persons.

In addition to the limitations above, all of the data used in this

study are subject to slight errors in terms of the original census

surveys and the manipulation of the data in preparing them for publi-

cation in the sources mentioned above. Another limitation is that

the data are collected from county units which vary in size and



E3

population density throughout the United States. This is particularly

noticeable in the West where large counties with relatively low popu-

lation densities are common.

Despite the existence of limitations in the data, it seems that

the results obtained from the study of these data will be of value.

METHODOLOGY

In this study two types of methodology were employed to deter

mine the relationship between infant mortality and the four indicators

of socio-economic conditions in the United States. The first involved

map comparisons and the second utilized statistical analysis.

Map Comparison

Isopleth maps were constructed for each of the five variables

using SYMAP, a computer mapping program developed by the labora-

tory for Computer Graphics at Harvard. The maps were based on

data from the 512 county sample, with the control points lying at the

approximate centers of the counties. Class intervals were deter-

mined by the same method on all maps to provide consistency among

the maps and to facilitate map comparisons. The range of each

variable was divided into five equal intervals, with each class repre-

senting twenty percent of the total range of the variable. The maps



of each of the four socio-economic factors were then visually coin-

pared with the map of infant mortality to determine the degree of

association between the distributions of the variables.

Visual comparison of maps is used in this study with the reali-

zation that McCarty and Salisbury found this technique to be an in-

exact means of determining the degree of correlation between sets

of spatially distributed phenomena. 26 Several methods of statistical

comparison of maps have been developed, but as yet, none have re-

ceived general acceptance. 27 Thus, despite the limitations involved

in visually comparing maps, this technique was considered to be

useful, particularly when used in conjunction with a statistical analy-

sis of the relation between infant mortality and the four socio-econo-

mic indicators.

Statistical Analysis

Linear and multiple regressions and correlation coefficients

were used in the second portion of analysis. Simple linear regres-

sions were computed, using the least squares method, to determine

the relation between infant mortality and each of the socio-econornic

factors. Product-moment correlation coefficients were computed

to test the strength of these relationships and to determine their

utility as predictors of infant mortality. A multiple linear regres-
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sion and its coefficient of multiple determination were computed to

determine the effect of the use of data taken for two or more of the

socio-economic factors upon our ability to describe and predict in-

fant mortality.

These statistical methods were used in addition to the map

comparisons because they provide a more objective method of des-

cribing and measuring the relationships between two or more varia-

bles than does visual comparison of maps. This does not mean,

however, that map comparisons have no value when used in con-

junction with statistical analysis. Map comparisons are of value

because the statistical analysis does reveal spatial patterns of the

data.

RESULTS

Map Comparisons

Before examination of the maps, it should be mentioned that,

in some instances, the apparent correspondence, or lack of corres-

pondence, between small areas on the two maps may in fact be based

solely upon interpolated values resulting from construction of the

isarithms, rather than upon actual sample points. This can be

attributed to the spacing of the control points. The use of a one-

sixth sample of counties, particularly in the western United States,
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results in large areas that are represented by only one or two control

points.

In examining the results of this study, there is an irresistable

desire to speculate as to the causal relations between the socio-

economic factors and infant mortality. However, the sensitivity

limits of the maps, in addition to the limitations in the data, allow

only cursory judgements about these cause and effect relations.28

Infant Mortality

The map of infant mortality (Fig. 1.) is quite diverse but does

exhibit a few general trends. 29 The South and Southwest, in general,

have infant mortality rates that are above those found in the remain-

der of the nation, while broad areas of relatively low infant mortality

include much of the West and Great Plains, the Midwest, and the

Northeast.

A more detailed examination of the distribution reveals several

pockets of extremely high infant death rates.3° In the South, ex-

tremely high infant mortality is found in eastern Mississippi, north-

east Georgia, and in a small area around the Missouri-Kentucky

border. The Southwest has several areas of extremely high infant

mortality which include southwest Colorado, northeast New Mexico,

west central Texas, and a small pocket in the Texas Panhandle. The

area adjacent to the Kansas-Nebraska border also records extremely
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high infant mortality rates.

The areas of moderately high infant death rates are scattered

throughout the United States. Eastern Arizona, western Colorado,

and eastern Wyoming are in the moderately high category, as are

northern Wisconsin and the area along the central portion of the

border between North and South Dakota. Another scattering of

moderately high mortality occurs in the South, in western Missouri,

eastern Kentucky, and in the coastal areas of North and South Caro-.

lina.

Moderately low rates of infant mortality occur in a large con-

tinuous area from the Northeast, through the Midwest, to the Plains

states. A few small areas in the Rockies and most of the West also

lie in this category.

The pockets of extremely low infant mortality rates are

generally quite small and scattered, with the exception of fairly

large areas in Nevada and eastern California. The smaller areas

are dispersed through the Rocky Mountains, in several of the Plains

states, in a small portion of the Midwest, particularly in Indiana and

Illinois, and in the South along the Arkansas-Missouri border.

Per Capita Income

The distribution of per capita income (Fig. 2.) follows a general

pattern of large areas of extremely low income in the South, with a



Figure 2. Map of per capita income.
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few additional small pockets in this income class in eastern Arizona,

northeast New Mexico, and in the northern Plains states. Above

average incomes are located in the West, parts of the Southwest, the

Rockies, and in small areas in the Northeast.

In comparing this map with the map of infant mortality, areas of

similarity, or positive relationships, will be considered first.

Moderately high per capita income is associated with extremely high

infant mortality in west central Texas and moderately high mortality

in eastern Wyoming. Extremely low incomes correspond with ex-

tremely low infant mortality in northern Mississippi, at the Texas-

Arkansas border, and around the South Carolina-Tennessee border.

Before continuing, it should be mentioned that the area of west

central Texas is under suspicion as one of the previously mentioned

areas in which the per capita income may be misleading. In areas

such as this, it seems possible that a few high incomes might effect

the per capita value to an extent that it masks the relatively low

incomes received by the rest of the population.

Areas in which there is very little in terms of a direct or

indirect relation occur throughout the United States. Average in-

come can be found in correspondence with a range from moderately

high infant mortality in western Colorado, northern Wisconsin, and

western Missouri, to extremely low mortality in several areas, the

largest of which are found in Nevada and eastern California. Moder-



ately low and average mortality correspond at least once with each

of the categories of per capita income.

Dissimilarities, or inverse relationships, are plentiful between

these two distributions. Northern Colorado and western Oklahoma

exhibit extremely low infant mortality rates, but at the same time

have above average per capita incomes. The extremely high incomes

in the Northeast, Midwest, and West are all associated with below

average mortality. On the other hand, moderately low incomes are

matched with moderately high mortality rates in South Carolina and

extremely high death rates in the Texas Panhandle, and along two

borders, those between Kansas and Nebraska, and between Missouri

and Kentucky. Extremely low per capita incomes are associated with

moderately high infant mortality in four areas, eastern Arizona,

North Carolina, eastern Kentucky, and along the border between the

Dakotas. Very low incomes are coupled with extremely high infant

death rates in northeast Georgia, eastern Mississippi, and northeast

New Mexico.

To summarize the relationship between these two variables,

the areas of above average mortality are almost exclusively associa-

ted with incomes in the below average classes. On the other hand,

low mortality is not associated solely with above average income.

In fact, extremely low mortality is not once coupled with extremely

high income. Thus, the relationship between these two variables is,
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at best, a weak one.

Per Cent Completed High School

The per cent of the adult population that has completed a high

school education or more (Fig. 3.) has a general distribution that is

somewhat similar to per capita income. The per cent of high school

completion in the South is almost entirely below average, while much

of the West and the Rocky Mountains are shown as above average.

A scattering of above average completion rates are present through-

out the Northeast, Midwest, and Great Plains.

Areas of similarities in the distributions of per cent completed

high school and infant death rates include the South, where areas of

extremely low high school completion are coupled with mortality

rates in the range from very low to average. Also in the South, the

majority of the moderately low completion records are associated

with moderately low and average infant mortality, but they are also

associated at least once with each of the other three classes of mor-

tality rates. Moderately low school completion also corresponds

with average and below average death rates in Minnesota and in the

Dakotas. At the other end of the scale, high and moderately high

rates of high school completion and infant mortality are found in

correspondence in western Colorado and eastern Wyoming. Through-

out the United States, the areas of average completion rates are



Figure 3. Map of per cent completed high school.
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associated with all classes of mortality, but a majority correspond

with average and below average infant mortalities.

The differences that appear when comparing these two maps

are numerous. In the South, the areas of northeast Georgia, where

an extremely low rate of high school completion corresponds with

an extremely high infant mortality rate, and coastal North Carolina

and eastern Kentucky, where very low completion of high school is

associated with moderately high mortality, contribute to an inverse

relation between these variables. The same situation holds true in

portions of the Southwest. Eastern New Mexico experiences moder-

ately low rates of completion and above average mortality, and in

eastern Arizona, extremely low high school completion and moder-

ately high death rates are found. Differences between the two

distributions also appear in the West, where high school completion

is moderately high and infant mortality ranges from moderately to

extremely low, and in the three broad areas of the Plains, Midwest,

and Northeast, where the same inverse relation is prominent.

In view of the previously mentioned similarity between this

map of high school completion rates and the map of per capita in-

come, the relation between these two distributions and infant mor-

tality are similar. The majority of the United States seems to be

subject to an inverse relation between per cent completed high

school and infant mortality. However, there are many exceptions
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to this general observation that decrease the strength of this inverse

relationship considerably.

Per Cent Residiflg in Urban Areas

The map of the per cent of the population that resides in urban

areas (Fig. 4.) is very complex, much more so than any of the other

maps, and for this reason the description of the distribution will

have a great degree of generalization. The areas of above average

percentages of urban population are scattered throughout the nation,

with concentrations in the Northeast and in portions of the Midwest

and Southwest. The areas of below average values are similarly

found throughout the country, but they appear to be larger in extent

than those with above average urbanization. These larger areas of

below average percentages are located in the northern sections of the

Great Plains and Rockies, in Nevada, and along the northern portion

of the Arizona-New Mexico border. Other relatively large areas

of below average percentages of urbanization are found scattered

throughout the South..

Due to the complexity of the distribution of urban populations,

a detailed comparison of this map with infant mortality would be

quite difficult. At a very general level, there seems to be some

similarity in that the areas of extremely low infant mortality are

associated only with areas of average or below average urban resi-
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Figure 4. Map of per cent residing in urban areas.



dence. There are also instances of inverse associations, as both

moderately and extremely high infant death rates correspond with

only low, moderately low, and average percentages of urban popula-

tion.

However, for a majority of the United States, no relationship

is present between the two variables. Both moderately low and

average infant mortality rates correspond with all classes of urban

residence. Below average urban populations are related with infant

mortalities that are both above average and extremely low. This

inconsistent pattern, when considered in addition to the high degree

of variability of the urban distribution, lead to the conclusion that no

relation exists between per cent residing in urban areas and infant

mortality.

Per Cent Negro in the Population

The final map to be compared with infant mortality is the map

of the per cent of the population that is Negro (Fig. 5.). This map

indicates that, with only afew minor exceptions, the South is the

only area in the country in which the percentage of Negroes in the

population falls inihe range from moderately low to extremely high.

This distribution is a result of the selection of class intervals for

the map. Admittedly these intervals do not give an adequate repre-

sentation of the distribution of Negroes throughout the United States,
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but selection of class intervals on the same basis for each map pro-

vides the most readily comparable maps. This distribution shows

that very few of the counties in the sample have a Negro population

that comprises more than seventeen per cent of the total population,

the upper limit of the lowest class. Of those that do have a greater

percentage of Negroes, almost all are located in the South.

To compare this map with the map of infant mortality for the

southern states, above average percentages of Negro population are

associated with above average infant mortality, while those areas

that are below average in Negro population correspond with infant

mortalities that range from moderately low to moderately high.

Therefore, within the South, there appears to be a positive relation-'

ship between per cent Negro and infant mortality. In the Southwest

there are several areas with high infant mortality and a low per-

centage of Negroes. Most of these areas, particularly eastern

Arizona and northeast New Mexico, have a high percentage of Indians.

However, in the remainder of the nation, there is no relationship

between the distributions of these two variables. When the entire

United States is considered, the extent of the area outside the South

is so large that a majority of the relationship that has been developed

in the South is overshadowed.

In general, it might be concluded that the map comparisons

revealed very little in terms of a strong relationship between any of



the socio-economic variables and infant mortality. However, ex-

cluding per cent urban, it appears that there may be some slight re-

lation between the socio-economic factors and infant mortality. The

accuracy of this conclusion can be tested by examining the results of

the statistical analysis.

Statistical Analysis

The statistical analysis revealed some interesting information

concerning the relationships between infant mortality and the socio-

economic factors that supplement the results of the map comparisons.

The simple linear regression equations and the significance level of

the regression coefficients are presented in Table 1, in addition to

the correlation coefficients and their significance levels. Also,

although they will not be considered to any extent in this study, a

matrix of the correlation coefficients between all of the variables is

presented in Table 2. This correlation matrix is included to pro-

vide the reader with additional information that may be useful for

consideration of the results of the map comparisons and statistical

analysis.

There are significant linear relationships at the . 01 level

between infant mortality and three socio-economic factors. These

three factors are per capita income, per cent Negro, and per cent

completed high school. No relation was found between per cent



Table 1. Linear regression and correlation. Regression equation
y = a + bx.

infant mor-
2

sig. levels
talityvs.: a b R b r

per capita 36. 2 -. 006 -. 22 . 048 . 01 . 01income

per cent 24. 2 . 300 . 37 . 137 . 01 . 01Negro

per cent 27.9 -.028 .06 .004urban

per cent
completed 36.4 -.271 -.24 .058 .01 .01
high school

Table 2. Correlation matrix.

variables 1 2 3 4 5

1 per capita income ........ - -- -. 42 . 57 . 80 . 22

2 per cent Negro .................. --- -. 06 -. 39 . 37

3 per cent urban ......................... - - - . 45 -. 06

4 per cent completed high school .................. - - - -. 24

5 infant mortality ....................................... - - -
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urban and infant mortality. The fact that there is no relation between

infant mortality and per cent urban can be explained, at least in part,

by the extremely scattered distribution of urban populations. This

point was noted earlier in the map comparison section. Thus, it

seems that the differences between urban and rural ways of life have

no bearing upon the infant mortality rates, though they may effect

the longevity of those that reside in either area.3'

The factor with the highest degree of statistical correlation

with infant mortality is per cent Negro. The relationship between

these two variables, as measured by the correlation coefficient,

r = . 37, is statistically significant. However, the coefficient of

determination, R2 = . 137, shows that less than fourteen per cent of

the variation about the mean of infant mortality can be explained by

the distribution of Negro populations, and therefore, per cent Negro

is of no use as a predicator of infant mortality. It seems that, in

all cases, the high degree of significance of the regression and

correlation coefficients is simply a result of the large sample size

used for this study.

However, the fact that there is a positive relationship between

infant mortality and per cent Negro is an expected result in view

of the earlier statement that the death rate for nonwhite infants is

twice that for white infants. Negroes represent over ninety per cent

of the nonwhite population, attd, therefore, would account for a large



portion of this differential.32 Despite this differential in infant death

rates, the lack of ability to predict infant mortality from per cent

Negro can be explained by the fact that Negroes represent such a

small percentage of the total population in most areas that their

effect upon the total mortality rate is actually quite small.

Both per capita income and per cent completed high school have

significant inverse relations with infant mortality. However, as was

the case with per cent Negro, the values of r and R2 are of such a

low magnitude that the regression equations are of little use. The

degree of the relationship between per cent completed high school and

infant mortality is shown by the values of r -. 24 and R2 = . 058.

Per capita income is similarly related to infant mortality with r =

-. 22 and R2 = . 048.

In the case of per capita income, a partial explanation for the

degree of the relation with infant mortality may be that many of the

low income areas have a high percentage of Negroes. This is par-

ticularly true in the South. In the eastern parts of Arizona and New

Mexico the extremely low incomes coupled with the very high infant

mortality may be due to the large percentage of Indians in these

areas. In both circumstances, the nonwhite population contributes

to the high mortality at twice the rate of the white population. How-

ever, it is well known that these nonwhites have a low earning power,

which accounts for the low incomes in these areas. Another set of



circumstances under which an inverse relation is present occurs in

the areas of extremely high income. These areas with a high per

capita income, it seems, would be able to provide better health care,

both during pregnancy and at the time of birth, which would account

for their extremely low infant mortality rates. These two circum-

stances are the basis for the inverse relationship, but the great

number of counties that occur in the middle ranges of income and in-

fant mortality, which are associated with each other in an almost

random fashion, detract significantly from the strength of this re-

lationship.

The relationship between per cent completed high school and

infant mortality can be explained in a manner similar to that between

income and infant mortality. This is a result of the high degree of

correspondence between per capita income and high school comple-

tion, r = . 80. An inverse relation between per cent completed high

school and infant mortality is apparent if only the extremes of the

completion rates are used, but as is the case with per capita income,

the middle values of high school completion are widely scattered

among the infant death rates and tend to considerably reduce the

strength of the inverse relation.

Although there is some degree of correlation between most of

the variables, a stepwise multiple linear regression was run to de-

termine if the prediction of infant mortality using only per cent Negro,



30

the highest correlating distribution, could be improved upon by using

more than one variable. From the stepwise results presented in

Table 3, the variation explained by the simple linear regression

between infant mortality and per cent Negro, 13. 8 per cent, increased

by only 1. 1 per cent when per cent completed high school was added

to the equation. The addition of per capita income and per cent urban

Table 3. Stepwise multiple regression.

step regression equation sig. level of
2last b entered R

1 y = 24. 2 + . 30(X2) . 01 . 138

2 y = 28.7 + . 27(X2) - . 12(X4) .01 . 149

3 y = 28. 5 + . 0006(X1) + . 27(X2)
- . 14(X4) -- . 149

4 y = 28. 6 + . 0005(X1) + . 27(X2)
- . 003(X3) - . 14(X4) -- . 149

where y : infant mortality, Xl : per capita income,
X2 : per cent Negro, X3 : per cent urban,
X4 : per cent completed high school.

add such a small degree of explanation, less than one-tenth of one

per cent, that they are of no consequence in the multiple regression.

Thus, the multiple linear regression provides no appreciable im-

provement over simple linear regression upon the ability to predict

infant mortality.
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CONCLUSIONS

The results of the statistical analysis show that, for the entire

United States, significant relations exist between infant mortality and

three of the four socio-economic factors considered. Infant mor-

tality is related inversely with per capita income and per cent corn-

pleted high school and positively with per cent Negro. No linear re-

lation is present between infant mortality and per cent urban.

The map comparisons and the statistical analysis both indicate

that, despite their significance, the relationships can in no case be

considered strong. The per cent of variation explained by the re-

gression equations is less than fifteen per cent in all cases, including

the multiple regression. Therefore, no meaning can be attached to

these statistical relations and none of the four socio-economic fac-

tors considered can be used as predictors of infant mortality.

In attempting to resolve the conflict of whether a relationship

exists between infant mortality and socio-economic conditions in the

United States, it seems that these conclusions could possibly be

interpreted in two ways. The significance levels of the relationships

indicate that there is a relationship between infant mortality and

three socio-economic factors, while on the other hand, the low per-

centages of explanation indicate that no meaningful relationships

exist. The latter point of view, that meaningful relations do not
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exist between infant mortality and the socio-economic factors tested,

receives greater support from this study.

The results of this study raise a few questions that would be

of interest for future studies. There are two approaches that are of

value. The first is to examine particular regions to determine if they

might exhibit stronger relationships between infant mortality and

socio-economic conditions than those found for the entire United

States. One particular region, the South, has generally high infant

mortality, a high percentage of Negroes, a low high school comple-

tion rate, and a low per capita income, when compared with the

remainder of the United States. However, this says nothing about

how these variables are related within this region. For example,

although incomes in the South are relatively low and infant mortality

relatively high, it would be of interest to determine if the lowest

incomes in the South are associated with the highest infant mortality

rates, and so on, or if the national trend of weak relationships is

also present in this, or in other regions.

The second approach would be to look at specific socio-econo-

mic factors. Methods similar to those used in this study could be

used to determine the strength of the relationship that exists between

infant mortality and, say, income within particular income groups.

The extremely low and extremely high income groups would be of

interest here. Also, it has been shown that Negroes have infant
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mortality rates that are twice those for whites. However, no effort

has yet been made to determine if there is a relationship between in-

fant mortality and income or educational level among Negroes, or

among other nonwhites. These are just a few questions that can be

explored in future studies.

In these future studies the choice of areal units is of great

importance. Some limitations of data collected by county units,

such as small and variable populations, and differences in county

sizes and population densities have been mentioned earlier in this

paper. Although these limitations do exist, the selection of counties,

rather than states, as areal units is necessary to provide sufficient

detail for a meaningful study. This would be preferable even if it

requires the use of data collected for periods longer than one year

to insure accurate representation of the distributions, as is suggested

by Armstrong.33 State units have been used almost exclusively in

past studies of infant mortality, but data collected by state units are

averaged to such an extent that significant spatial variations in the

distributions under consideration are not revealed. With the ex-

ception of preliminary studies and studies designed to show only

broad and general trends, counties should be used as the areal units.

This is particularly true when regions smaller than the United States

or specific population groups are used.
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