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ABSTRACT

Evidence of high population density's serious
inhibiting effects on the reproductive, aggressive, withdrawal and
sexual behavior of various animals, motivated a study of human
pathology in overcrowded areas. Ecological relationships in Chicago
and their impact on human behavior were assessed. The number of
persons per acre, Standardized Mortality Ratio, and General Fertility
Rate were gauged, as were Public Assistance Rate for persons under 18
(a mneasure of ineffectual parental care), Juvenile Delinquency Rate,
(a measure of aggressive behavior), and the Rate of Admissions to
Mental Hospitals. Social class and ethnicity were aiso considered.
Great differences were found between the different measures of
population density: (1) Persons per room accounted for most of the
variance for mortality, fertility, public assistance and juvenile
delinquency. (2) For admissions to mental hospitals, rooms per
housing unit accounted for virtually all the variance associated with
density. (3) Number of housing units per structure was less
important; rooms per housing unit and structures per acre appeared
relatively unimportant. The causal relationship between density and
pathology is discussed for each of the five pathologies. (KS)
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Galle (2) .
Population Density and Pathology: What
Are the Relationships for Man?

Studies of various animal populations suggest that high levels of
population density frequently produce 'pathological' behavior., The
results of these studies coupled with an increased concern about high
rates of growth in the human population, have led to speculations about
-the implications of high'.density for human populations, We begin this
paper by a review of some of these studies, noting the implications of
possible animal-human similarities. We then propose to take the animal
studies as a serious model for human populations and devise a test case.

In 1962, John B. Calhoun published an article detailing the ways in
which overcrowding affects the behavior of rats. In his experiment, there
was sufficient food and water but the density of the popuiation was
substantially higher than that observed in the rats' natural habitat,
Under these condictions Calhoun observed the following "pathological
behaviors': increased mortality, especially among the very young; lowered
fertility rates; neglect of the young by their mothers; overly aggressive
and conflict-oriented behavior; almost total withdrawal from the community
(the "somnambulists"); sexual aberrations and other "psychotic" behavior (1).
It should be noted that these aberrations were much more common in the
central pens, where the rats voluntarily congregated.

In recent years it has become clear that rats are not alone in being

h
4

adversely affected by high levels of density? A few other examples will
be noted (2). A study by Susiyama (3) of wild monkeys indicated that high

density led to a general breakdown in the monkey's social order and

resulted in extreme aggressive behavior, hypersexuality, the killing of
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young, etc, High density appears to cause death in hares (4) and shrews
l(S). Morris (6) has experimentally shown high density to cause homo-
sexuality in fish. Probably the most frequently demonstrated effect of
density is in the area of natality. Under conditions of high density,

for example, the clutch size of the great-tit decreases (7), as does the
number of young carried by shrews (8). It appears likely that high density'r
reduces the fertility of elephants (9)., Female house mdce abort if they
smell a strange male mouse (10) as do shrews (11),

In sum, high population demsity appears to have a serious inhibiting
effect on many animals, il: must be noted, however, that the effect of
density is not uniform among different species but that different species
react to density in different ways. It is probably inevitable that as we
come to understand the effect density has on animal behavior that we wonder
about the effect density may have on human behavior. By now the idea that
density has, or at least may have. serious consequences for man appears
to have fairly wide acceptance. Such acceptance is obvious in much of the

a8 wellus warls
popular literature (12)Aspec1f1ca11y aimed at behavioral scientists (13).

Density and Pathology in Human Populations
Although there is a moderately large literature on the effect over-
crowding has on human behavior, there is a paucity of good research. A
detailed and careful review of the existing literature by Schorr led him
to believe that the effect of poor housing (overcrowding) had been under-
stated, From his review he concluded that poor housing (overcrowding) had

the following effects:

"A perception of one's self that leads to pessimism and passivity,
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stress to which the individual cannot adapt, poor health, and a state of
dissatisfaction; pleasure in company but not in solitude, cynicism about
people and organizations, a high degree of sexual stimulation without
legitimate outlet, and difficulty in household management and child
rearing..." (14). Other authors interpret the existing data differently
and feel that such relationships have not, in general, been clearly estab-
lished (15).

The evidence on the relations of pathological behavior and high
population density is ambiguous, and before the issue is decided, a number
of studies looking at different populations in different settings will have
to be undertaken. If, as Hall (16) has suggested, different cuvltures and
different ethnic groups have different spatial requirements the issue
becomes quite complex. A recent and important interview study in Hong Kong
suggested that within that culture and in that setting, where virtually
everyone lives in an overcrowded environment, variations in crowding are
not related to severe emotional strain but are related to a lack of control
over children (17).

In the present study we will look at the relationship between popula-
tion density and a variety of pathological behaviors as they vary over the
community areas of Chicago (18). Even if we use the animal studies as a
guide, it is not obvious what effects we should look for in humans for,
as previously noted, density appears to affect different species in different
ways. Our analysis will thus, of necessity, be exploratory. As Calhoun's
study has received more attention than others, we use his results as a
starting point. There are several pragmatic reasons for doing so., First,

he found a wider range of '"pathologies'" than most studies which gives our

investigation more breadth. Second, there are a number of indices in the
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Chicago data which will serve as surrogate measures of Calhoun's
pathologies. In particular, there are indices of a) fertility, b)
mortality, c¢) ineffectual care of the young, d) asocial, aggressive
behavior, and e) psychiatric disorder. In the following paragraphs, we
will briefly present the operational definitions of the measures which will
be used in the statistical analysis,

Operational Definitions. For each of the 75 Community Areas of

Chicago, the Local Community Fact Beok for Chicago (19) provides information

on the number of persons residing in that area. This, combined with the
size of the land area included in each Community Area (20) gives a measure
of population density -- the number of persons per acre.

The first two measures we shall use for indices of '"social" pathology
are distinctly biological in nature -- mortality and fertility, The
immediate cause of mortality will generally be specific diseases, although
mortality rates will also include such variables as malnutrition, accidents
and suicide. Variations in fertility are due to differences in conception,
gestation,parturition, and the factors involved in these processes, However,
as Calhoun noted, the factors involved in determining variationsin mortality
and fertility are largely "socia}" in nature, That is, although mortality
is largely the consequence of disease, we are interested in variations in
mortality as a social pheﬁemendn because such variations appear to be
indirectly caused by and certainly are associated with such variables as
social class, ethnicity, and possibly population density. The same may be
said for the factors involved in the determination of variations in
fertility. Let us define, then, the first measure of social pathology as

the Standarized Mortality Ratio. This measure is the age-adjusted death

Y
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rate of a given Community Area expressed as a ratio to the death rate for
the total population of Chicago in 1960. Our second measure of social
pathology will be the General Fertility Rate, which is simply the number
of births in a Community Area per 1,000 women ages 15-44 in the same Area.

A3 a measure of ineffectual parental care of the young, we will use
the Number of Recipients of Public Assistance under 18 years of age in May
of 1962 per 100 persons under 18 years of age in April, 1960. Although not
an idezl measure of lneffectual parental care, families receiving such
assistance are typically disrupted, having only one parent in residence, and
the family is not providing for the children in the normal societal manner.
For ease of reference, we shall call this the Public Assistance Rate, but
it should be remembered that the rate refers only to the young pe.csons of
the Community Area. Our measure of asocial, aggressive kehavior will be
the "number of male individuals brought before the Family Court of Cook
County on delinquency petitions during the years 1958-61 per 100 male
population 12-16 years of age in 1960" (21). Again, for simplicity's sake,
we refer to the measure simply as the Juvenile Delinquency Rate. Finally,
as an indication of withdrawal and other psychotic behavior, the Fact Book
reports age-adjﬁsted rates of admissions to mental hospitals for 1960-61
per 100,000 persons in the Community Arsa in 1960, This we shall call the
rate of Admissions to Mental Hospitals (22),

Variations in the five '"social pathologies' we have just defined are
normally explained by social structure factdra, such as social class and
ethnic (or racial) status, For example, it is assumed that variations in
the mortality rate arise from such factors as exposure to disease, access

to medical assistance, and knowledge about effective preventive measures,
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that such factors are mediated by onds class and ethnic position in the
social structure, Similar arguments are made regarding the other pathologies.
The precise explanation of the way in which class and ethnicity relate to
each pathology would probably differ -- and in fact there may be more than
one explanation of how class and ethnicity relate to a particular pathology.
Nevertheless, most sociologists see these social structural variables as
the main factors determining the variations in the rates of these pathologies.
The case for tle population density argument will be substantially
strengthened if we can demonstrate not only that variations in population
density make a significant contribution to the amount of variance explained
in selected social pathologies, but that this contribution remains significant
even after taking into account (or controlling for) the traditional socio-
logical variables, social claés and ethnic status.

As indicators of social class we have chosen three measures: the
percentage of employed males in the Community Area who have white collar
occupations; the median years oi achool complemented by all persons 25 years
of age and older in a Community Area; and the median family income for all
families residing in that Community Area. We have combined these measures
into an index of social class (23). This index was developed in a
blatantly post hoc fashion which maximized the degree to which class is
associated with variation in the various pathologies. Our index of ethnicity
is also based on three measures: a) the percentage of Negroes in the
Community Area, b) the percentage of Puerto Ricans in the Community Area,
and c) the percentage of foreign-born in the Coumunity Area. Again this
index was developed in a post hoc fashion which maximized the degree to

which ethnicity is associated with variation in the various pathologies (24).

— L T T s
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We would note that by maximizing the explanatory power of class and
ethnicity we are diminishing the likelihood that we would accept density
as a significant variable,

Preliminary Results, Table 1 exhibits, for each of the measures of
social pathology, four different correlation coefficients. In Panel A of
the Table, the relationship of population density and social pathology is
explored; Panel B addresses the more traditional problem of the relation-
ship between social class and social pathology.

The causal model implicit in the Calhoun type of argument is simply
that e

Density ——» Pathology
For this model a relevant measure is the set of zero order correlations
between density and the five pathologies (25). These are presented in the
firot row of Table 1, It is immediately noted that for eéch social pathology,
the relationship with density is significantly different from zero, but that
it is relatively small. Furthermore, one of the five coeffiéients, though
significant, is in the wrong direction, That is, the animal studies
consistently indicate that the higher the population density, the lower
the level of fertility., Here, the relationship is positive: the higher
the density, the higher the fertility. However, some investigators might
want to argue that high rates of fertility are pathological for urban
populations (26), Thus, from the first row of Table 1, one might conclude
that population density has a small but significant effect on social pathology:
the higher the density, the higher the pathology.

We know, however, that the lower one's social class and ethnic status
the more likely one will live in areas with a high population density.

Thus, it may be that class and ethnicity account for both the variations

{9 a1l atEdan danad P and wmatbheT anec awmd 2% ok sl ol s w .
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may affect density, and density may, in turn, affect the pathologies, In
this case density partially 'interprets' how class and ethnicity relate to
the pathologies. 1In this latter instance we assume that class and ethnicity
also affect the pathologies in ways unrelated to density. These two

possibilities are presented in Figure 1, We now turn to their evaluation.

Figure 1 about here

If the relationship between density and pathology is spurious, then
vhen we control for class and ethnicity, the partial correlation between
density and pathology should approach zero. In contrast, if density is an
intervening variable, the partial correlation between demsity and pathology
will not go to zero when class and ethnicity are used as controls, although
it may be reduced, Furthermore, if density is a major intervening variable
the partial correlation between the social structure variables and pathology
would be noticeably reduced when density is used as a control,

As is apparent from the second row of Table 1, when class and ethnicity
are used as controls, the correlations between density and the pathologies
are not significantly different from zero. Furthermore, as is shown by
Panel B of Table 1, controlling for density has virtually no effect on the
correlation between the social structure vuriables and the pathologies.
| One may assert then that these data indicate that the relationship between
density and the pathologies is spurious (27), These results, we would note,

are similar to Winsborough's who used 1950 data for Chicago (28).

Table 1 about here
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The Dimensions of Population Density

However, before we accept such a conclusion, a reappraisal of our
measure of density, peirsons per acre, may be in order. When the animal
ecologists refer to overpopulation of a particular species they generally
indicate the number of animals per some unit of area, such as an acre,
However, in the case of human populations, the situation is substantially '
more complex, especially in aﬁ urban setting, On the one hand, there is
vhat might be called overcrowding at the personal, or individual level.
That is, is it possible for an individual to have privacy in the particular
housing unit in which he resides, or is he constantly in contact with
others. We refer to this ty'[;e of overcrowding as "interpersonal press."
As we have developed the eoncept, interpersonal press is composed of two
logically distinct factors: a) the number of persons per room and b)
the number of rooms per housing unit (29),

Levels of population density may also be affected by more ''structural"
factors., In the urban setting there is considerable variation in the type
of structures persons live in ;nd in the spacing of these structures., If
each individual housing unit i; a single, detached structure then there
must be many individual structures per acre to achieve a high level of
population density, Alternatively, if there are many high-rise apartment
buildings in the area, then the number of housing units per structure will
increase dramatically, and another measure, the number of r‘esidential
structures per acre, may stay relatively low.

A given level of population demsity in a Community Area can be achieved

by different combinations of four factors: a) the number of persons per

room; b) the number of rooms per housing unit; c) the number of housing units
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per structure; and d) the number of residential structures per acre,

Table 2 shows the interrelationships of the various measures of
population density in Chicago (30). The first column of Table 2 shows the
zero-order correlations between the overall measure of population den'sity .-
persons per acre ~- and the four dimensions of this overall level. The
next column of Table 2 shows the results of a multiple regression analysis
of the four dimensions of population density on the general measure of
population density -- persons per &acre. Both columns indigate that it is
the structural measures of density -- housing units per structure and
structures per acre -« which account for most of the variance in persons
per acre while the measure of interpersonal press == persons per room and
rooms per housing unit -- have only a modest relationship to persons per

-acre.

Table 2 gbout here

These data thus suggest that the preceding analysis of the relation-
ship between density and pathology may have yielded misleading conclusions.
This is particularly obvious if the effect of density on pathology is
primarily in the area of interpersonal crowding, Therefore we will
reanalyze the relationship between density and pathology by decomposing
persons per acre into its four component parts,

We are still essentially testing the two models outlined in Figure 1
with the one difference that, as density has been decomposed into four
components, our density measure is now & multiple R. As before, if the
relationship between the components of density and the pathologies is

spurious, when we control for class and ethnicity, the multiple-partial
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correlation between density and pathologies should approach zero, but if

density is an intervening variable, the multiple-partial correlation should

not go to zero, although it may be reduced in size. The importance of density

as an intervening variable should be directly related to the reduction of
the multiple-partial correlation between the social-structural variables and
the pathclogies when density is used as a control.

As is shown in Table 3, the results of the analysis when population
density is decomposed into its four dimersions is strikingly different
from the original analysis shown in Table 1. Density is now strongly
related to each of the pathologies, and in all cases a significant relation-
ship between the density components and the pathologies remains when class
and ethnicity are used as controls. Furthermore, the relationship between
the social structure variables and the pathologies is markedly reduced
when the components of density are used as a control, From this revised
analysis it appears that at least some of the density components intervene
between class and ethnicity and the various pathologies, thereby partially
"interpreting" that relationship. In the remainder of the paper we will
assume that this is correct, although we would emphasize that we have not
proved that this is the case. For example, we are simply assuming that
class and ethnicity 'cause' density and thereby ignore the possibility
that density (through selective migration) "causes" class and ethnicity,

With the posited model in mind, let us attempt to evaluate the
contributions madé by class, ethnicity, and the four components of density.
Following Duncan (3}) we can do this in two different ways. First, we can

work back from effect to cause. In this case the multiple correlation

12
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between the components of density and pathology represents the total
'effect' of density including both its 'unique' contribution to the
variance of the pathology in question and the contribution it 'transmits'
from the social structure variables, class and ethnicity, The increment
added by class and ethnicity that is not 'routed' through density can be
cglculated by subtracting the variance explained by density from the
variance explained by density, ethnicity, and class. Alternatively, we
can go from earliest cause to effect, In this case the multiple correlation
of ethnicity and class with pathology represents the total effect of these
social structure variables, including the effect 'routed' through density.
We can then calculate the independent effect of demsity (the effect that
is unrelated to ethnicity and class) by subtracting the variance explained
by ethnicity and class from the variance explained by density, ethnicity,
and class.

The results of the analysis just outlined are presented in Table 4,
If we work back from effect to cause, density appears to 'account' for mosf
of the variaﬁce, with the social system variables having relatively little
effect on the pathologies except through their effect on the components of
density. On the other hand, if we go from earliest cause to effect we
see that class and ethnicity do, at least indirectly, account for most of
the variance of the pathoiogies. It is noteworthy that in most cases the
independent increment of explained variance added by either the social
structure variables or by the density components is fairly small,

As a step towards identifyirg the relative importance of each of the
. four components of population demsity a multiple regression analysis was

run on the five social pathologies, In four of the five cases the

et D CCw e AR
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standanlized regression coefficieﬂts indicated that the number of persons
per room is the most important determinant of the effect of density on
pathology., The exception is admission to memtal hospitals where the
dimension of pathology which is most important is the other measure of
interpersonal press -- rooms per housing unit. Next, we found that in four
of the five cases the second most important component is housing units per
structure, When an analysis comparable to that outlined in Tgble 4 is per-
formed comparing the effect of persons per room and rooms per housing unit
when class and ethnicity are taken into account, the results are strikingly
similar, That is, the values differ only slightly from those in Table 4,
where all four components of density are considered,

Table 5 presents a similar analysis but with only one dimension of
density considered -- persons per room, As we already suspect that persons
per room is not strongly related to admission to mental hospitals we will
first focusour attention on the other four pathologies, For these pathologies
the total amount of explained variance has dropped only a relatively
slight amount. As we move from effect to cause we find that our single
dimension of density, persons per room, accounts for most of the explained
variance, although the relationship is not as strong as when we used four
dimensions of density, However, compared to our prior analysis there.is a
noticeable increase in the independent increment added by class and ethnicity.
Most of this inerease can be attributed to the fict that housing units
per structure are no longer treated as part of density,

This analysis suggests that for mortality, fertility, public
assistance, and juvenile delinquency, the most important dimension of

density is persons per room, Next, but considerably less important is the

number of housing units per structure, For these four pathologies the
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other two dimensions of density -- rooms per housing unit, and structures
per acre -- appear to be relatively unimportant.,

The pattern is quite different for admissions to mental hespitals.
When Table 5 is compared with Table 4 it is readily seen that there is a
marked decline in the total amount of variance explained, when the only
dimension of demsity considered is persons per room, This is not surpris-
ing since the standardzed regression coefficients indicate that rooms per
housing unit is the most important component of density., In Table 5 we
have put in parentheges the variance associated with rooms per housing unit.
Comparing these with those obtained when the four dimensions of density are
used it is apparent that rooms per housing unit can account for virtually
all the variance in hospital admissions associated with density.

If our assumptions are correct, these data indicate that density -
particularly persons per room (except in the case of admissions to mental
hospitals) - may be an important factor in the development of various
pathologies., Before concluding, let us briefly discuss the mechanisms by

which density may relate to the pathologies under consideration,

How Density May Relate to Pathology
Before considering each pathology separately, let us make some general
observations, First, as the number of persons in a dwelling increases so
will the number of social obligations, as well as the need to inhibit
individual desires. This escalation of both demands and the need to inhibit
desires would become particularly problematic when people are crowded
together into a dwelling with a high ratio of persons per room. Second,

crowding will bring withit amarked increase.in stimuli that are difficult --

to ignore, Third, if humans, like many animals, have a need for territory o
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or privacy, then overcrowding may be in fact conflict with a basic
(biological?) characteristic of man (32),

It would seem reasonable to expect that persons would react to the
incessant demands, stimulation, and lack of privacy resulting from over-
crowding with irritability, weariness and withdrawal. Furthermore, persons
are apt to be so completely involved in reacting to their environment that
it becomes extremely difficult for them to step back, look at themselves,
and plan ahead (33). It would certainly seem that in an overcrowded
situation it would be difficult for persons to follow through on their
plans, Thus, in an overcrowded environment we might expect the behavior
of people to be primarily a response to their immediate gituation, and to
reflect reiatively little regard for the long range consequences of their
acts,

It would seem apparent from the above discussion that the most important
dimension of density, as far as the pathologies are concerned, would be
persons per room, This, of course, is the dimension our analysis indicated
is most important. Eurthermore, | if we focus on the interaction between
persons in different dwelling units, it would seem that, to the degree such
persons were involved with each other because of spatial arrangements
(i.e., could hear arguments, television, etc.), many of the reactions that
occur in the interpersonal level, such as irritation and withdrawal, might
also occur at this level of interaction. Probably the most relevant
indicator regarding overcrowding for this level of interaction is housing

units per structure., And this, in our analysis, was the second most )

important dimension of density.
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- "
Now let us turn to a brief discussion of the possible effect of density

(overcrowding) on each of the five pathologies under consideration,

Mortality. There are at least four possible ways in which crowding
may be related to mortality., First, increased contact with others in-
creases one's chances of contracting various infectious diseases. Such
contact would presumably be related to both the number of persons per room
and the number of housing units per structure., Second, if persons do
become tired and run down due to overcrowding (34), overcrowding would in-
crease a person'’s susceptibility to disease. Third, sick persons in an
overcrowded situation are apt to be constantly disturbed by the activity of
others and thus will often not get the rest and relaxation which is an
important component of the treatment., And fourth, if overcrowding is
associated with irritation, withdrawal, and ineffectual behavior, the
treatment the sick person receives (from family members) will not be as
effective in an overcrowded situation. Regarding the above points we would
note that investigations of overcrowding do reveal a relationship with
poor health (35) and that controlled studies confirm that improved housing
reduces the incidence of illness and death (36).

Fertility, The animal studies that report changes in natality
accompanying overcrowding indicate that overcrowding leads to a drop in the
natality rate. However, we found the exact opposite, namely the greater the
density the greater the fertility, If we are to take the animal studies as
having relevance for humans, we must reconcile this difference., We
reiterate that although density has an imporﬁant impact on many animals,
both the effects of density and the mechanisms involved differ widely from

species to species, Second, we note that a frequent effect of overcrowding
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among animals is the development of hypersexuality (37). Among humans
an increase in sexual intsrcourse is likely to lead to increased natality
for humans are receptive twelve months of the year. In contrast, most
female animals are receptive during a very specifi{c and limited time period
and at this time they routinely have sexual intercourse., Therefore there
is no reason to believe that increased rates of sexual intercourse among
most animals would typically lead to increased natality rates, while it
would among humans. Third, we note that many factors that would appear to
limit natality in animals, such as lack of territory (38), or intense
social competition (39), do not sppear to be a major factor in human
populations. Fourith, as overcrowding appears to make it difficult to .sﬁe?; ......
back, look at one's situation, and plan ahead, it may be that persons in
overcrowded situations are less likely to perceive the long range consequences
of having more children and are thus less likely to want to use birth control
techniques. And finally, because overcrowding makes it difficult to follow
through on plans birth control,even if desired, may be ineffectually practiced.
Ineffectual Parental Care (Public Assistance). Overcrowding may lead
to tensions and irritations in the home, Potentially, this might result in
the break up of the family which might also mean the loss of financial
support., Even if the family does not break up,.children may receive less
effective care in the home because overcrowding leads to ineffectual
performance and withdrawal on the part of the parents, Furthermore, in
overcrowded situations parents may be less likely to support their children
inthe usual. societal manner (through holding down a job) because weariness,

poor health', and ipeffectual ways of behaving which affect their performance

in the larger commuhity.
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Juvenile Delinquency. As noted above, in an overcrowded enviromment
parents are apt to be irritable, weary, harassed, inefficient, Children,
in turn, are apt to find the home a relatively unattractive place, full of
constant noise and irritation, with no privacy, no place to study, etc.
They are thus apt to seek relief by getting out of the home, And, in fact,
their disappearance may be partially welcomed by the parents for it removes
(temporarily) a source of irritation., Studies of low income (overcrowded)
families indicate, as our analysis would suggest, a strikingly early cut
off point in parental will and ability to contain children (40),

An important component in the development of delinquent gangs aprears
to be a high degree of autonomy, We have suggested that such autoromy is
apt to be greater in a dwelling with a high persons per room ratio. It may
dso be that autonomy is greater where there are a large number of housing
units per structure which, as we have already argued, may lead to a decrease
in communication between persons in different dwelling units. At any rate,
the Chicago data indicate that housing units per structure has more "impact"
on delinquency than it does on the other pathologies.

Psychiatric Disorder. From the above discussion, it would seem reason-
able to anticipate a fairly strong relationship between persons per room
and a.dmissions to mental hospitals. However, persons per room has a much
weaker relationship with admission to mental hospitals than it does with
the other pathologies. In fact, the density component with by far the
strongest relationship to admissions to mental hospitals is rooms per
housing unit which does not fit readily into our framework.

Admissions to mental hospitals is highly correlated with the percent

of persons living alone (r = ,72) (41). It may be that isolation is a

o, 19
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contributing factor in the development of mental illness (too little
interaction instead of too much), Furthermore, disturbed persons living

by themselves are more likely to require hospitalization when they can no
longer care for themselves than are persons living with and assisted by
others. We suspect, however, that the correlation between rooms per houring
unit (or persons living alone) involves primarily a self-gelection factor,
That is, people who have a history of having difficulty getting along with
others are likely to move to smagll apartments where they live by themselves,
and that these are_&!}: persons who are most likely to be admitted to mental
hospitals, I//this is the case, then it is the type of housing that has
drawn /gisturbed persons into particular community areas. This would involve
a proéess that falls completely outside the posited model, It may, of
cours} » be that overcrowding played a role in the creation of the person's

initial disorder which in turn led to him living alone, but these data,

while denying that possibility, do not support it,

Conclusion.

The present study suggests that overcrowding may have a serious impact
on human behavior and that social scientists should consider overcrowding
vhen attempting to explain a wide range of "pathological" behaviors,
Having made this point, we end on a note of caution., We have been using

cross sectional ecological data. Thus, not only have we not proved there
1s a causal relationship between density and the various pathologies, but -
the relationships that appear at the ecological level may not appear at
the individual level, We would also note_that although social structure

variables and density are amalytically very distinct, they are ..so highly
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intercorrelated, at least for these data, that it is difficult to
accurately identify their independent effects, Even assuming that the
data on Chicaéo do reflect the importance of demsity, more research is
needed. At the moment we mgy speculate (as we did) about how overcrowding

may relate to various pathologies, but specific knowledge about causal links

(if any) is lacking,
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Figure 1

Density as a spurious relationship
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TABLE 1 - Social Pathology, Population Density, Ethnicity, and Social Class: Zero-Order, Multiple, and Partial
Correlation Coefficients - Chicago, 1960

Social Pathologies

(A) Population Density and Standard General Public Juvenile Admissions
Social Pathology Mortality Fertility Assistance Delinquency to Mental
Ratio Rate Rate Rate Hospitals

Zero-Order Correlation

Coefficient of Each

Pathology with

Population Density* «283 .373 .337 492 .349

Partial Correlation

Coefficient of Each

Pathology with

Population Density,

Controlling for Social

Class and Ethnicity - 177%% -.023%* -.118%* e 227%% «142%%

(B) Social Class, Ethnicity,
and Social Pathology

Multiple Correlation

Coefficient of Each

Pathology with Social

.Class and Ethnicity .828 .853 .885 «927 « 346

Multiple-Partial

Correlation Coefficient

of Each Patholezy with

Ethnicity and Social

Class, Controlling for

Population Demnsity .817 .827 .871 .907 .466

* The measure of density - persons per acre - is transformed into natural logarithms

** Not significantly different from zero at p= .05
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The Four Dimensions of Population Density

Zero-Order Correlations

with Persons per Acre

Standarized Regression
Coefficients from a
Multiple Regression Analysis
‘of the Four Dimensions of

Population Density on

Persons per Acre

Persons Rooms per Housing Units Structures
per room er Structure per Acre

. 146 <. 560 741 717

«226 <242 .811 .699

* All measures of density are transformed into natural logarithms.

Since this is the case, the multiple

regression analysis of the four dimensions of density on persons per acre yields a multiple R of 1.00, and

the unstandardized regression coeffcients are also 1.00.
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TABLE 3 - Social Pathology, Demsity, Ethnicity, and Social Class Reexamined

Social Pathologies

(A) Population Demsity and Standard General Public . Juvenile Admissions
Social Pathology Mortality Fertility Assistance Delinquency to Mental
Rate Rate Rate Rate Hospitals

Multiple Correlation

Coefficients of the 4

Dimensions of Density*

on Each of the Social

Pathologies .867 .856 .887 .917 .689

Multiple-Partial

Correlations Coefficient

of Each Pathology with

the 4 Dimensions of Density,

Controlling for Ethnicity .

and Social Class 476 371 .584 .498 .508

(B) Social Class, Ethnicity,
and Social Pathology

Multiple Correlation

Coefficient of Each

Pathology with Social

Class and Ethnicity .828 .853 .885 .927 .546

Multiple-Partial Correlation
Coefficient of Eack Pathology
with Ethnicity and Social Class,
Controlling for the 4 Dimensions

* All measures of density are transformed into natural logarithms

** Not Significantly different from zero at P = .05
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TABLE 4 - The Proportion of Variance Explained by the Four Components of Density and by Class and Ethmicity

Working Backward From
Effect to Cause

Total 'effect'’ of the four
cciponents of demsity

Increment added by class
and ethnicity

Total Variance explained

Working Forward From
Prior Cause to Effect

Total 'effect! of class
and ethnicity

Increment added by the
components of demnsity

Total Variance explained

Social Pathologies

Standard General Public Juvenile Admissions

Mortality Fertilitcy Assgisgtance Delinquency to Mental

Ratio Rate Rate Rate Hospitals
75.2 73.3 78.7 84.1 47.5
4 3.2 7.0 5.3 A
75.6 76.5 85.7 89.4 47.9
68.5 72.8 78.3 85.9 29.8
7.1 3.7 7.4 3.5 18.1
75.6 76.5 85.7 89.4 47.9
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TABLE 5 - The Proportion of Variance Explained by Persons per Room and by Class and Ethnicity

Standard General Public Juvenile Admissions
Mortality Fertility Assistance Delinquency to Mental
Ratio Rate Rate Rate Hospitals
Working Backward from
Effect to Cause
Total 'effect' of persoms |
per room 60.5 65.4 73.3 61.5 15.8 (46.8)*
Increment added by class
and ethnicity 9.8 9.5 10.1 24.4 15.6 ( .2)
Total variance explained 70.3 74.9 83.4 85.9 31.4 (47.0) <
o
" Working Forward From
Prior Cause to Effect
Total 'effect' of class
and ethnicity 68.5 72.8 78.3 85.9 29.8 (29.8)
Increment added by .
persons per room 1.8 2.1 5.1 0.0 1.6 (17.2)
Total variance explained 70.3 74.9 83.4 85.9 31.4 (47.0)

* The nmbers in parentheses indicate the values that occur when rooms per housing unit are used instead of
persons per room




