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Studies of various animal polpula- 
titons sllggest that high levels osf Ipo.pula- 
tion density frequenltly produce "path- 
ological" behavior. The results of these 
studies, coupled with an increased con- 
cern aboutlhigh rates of growth in the 
husman population, have led to specula- 
tions .albout the imiplicatilons of high 
l-evels of density for human populaltions. 
We begin this article with a review of 
some of these.studies, noting!the im- 
plication-s ojf possi;ble animal-human 
similarities, and then take the aniXm.al 
studies as a seriolls miodel for hulman 
popula.tions and devise a test case. 

In 1962, Calhloun published an article 
detailing.the ways in which overcrowd- 
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ly aSected Iby high density (2, 3). A 
study by Susiyama (4) of wild mon- 
keys indicated Ithat high density led to 
a general breakdown in the monkeys' 
social order and resulted in extremely 
aggressive behavior, hypersexuality, the 
killing of young, and so ron. High den- 
sity appears to cause death in hares (5) 
and shrews (6). Morris (7) has found 
that high density causeis homtosexuality 
in fish. Probatbly ithe most frequently 
demonstrated eSect of density is in 
the area o£ natality. For examiple, under 
clonditions of hilgh density the clutch 
size olf the great tit decreases (8), as 
does the numlber of young carried by 
shrew;s (6). It appears likely that high 
density redllces Ithe Ifertility olf elephants 
(9). Female house mice abort if they 
smell a s-trange male mouse (10), as do 
shrelws (11 ) . 

In swrn, high population density ap- 
pears to have a serious inhilbitinig effect 
on many animals. It must Ibe nloted, 
hoywever, that the effect of Idensity is not 
uni!form among different species; differ- 
ent species react to denlsity in different 
ways. It is probalbly inevitaKe tlhat in- 
creasing knolwledge lof the effect o;f 
density orl animal Ibehavior leads to 
concern about the effec;t density may 
halve on humanfbehavior. By-nlolw, the 
idea that density has, or atfleaslt may 
have, serious consequences for tman -ap- 
pears to have !fairly wide alclcep!tance. 
Such acceptance is obvious in much 
popular writing (12) as well as in wlork 
specifically aimed at Ibehavioral 6cientists 
(13). 
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inlg affects bhe behavior of rats. In his 
exlperiment, he gave the rats sufficient 
food and watler, but the density c,f the 
population wats tsusbstantially higher Itihan 
it is in the ratss natllral habitat. Cal- 
houn observed the following ''pathollog- 
ical behaviors" under these conlditions: 
increased mortality, eslpecially among 
the very young; lowered fertility rates; 
neglect of the younglbytheir mothers; 
overly aggressitve and clonflict-oriented 
behavior; almost total withdrawal from 
the clemmunity (the ''somnamlbulists'' ); 
and sexll-al aberrations and !other "psy- 
chotic" behavior (1). It should be 
noted tha.t these alberrations were Xmuch 
more comlmon in the centr.al pens, 
where the rats voluntarily lcoll,greg.ated. 

In recent years it has ibeclo,me clear 
that rats are not alone in -being adverse- 
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Table 1. Zero-order, multiple, and partial correlation coeflicients for- social pathology, 
population density, ethnicity, and social class (CEicago, 1960). 

Social pathologies 

Parameter Standard General Public Juvenile Admis- 
mortality fertility assistance quency to mental 

ratio rate rate rate hospltals 

Population density and social pathology 
Zero-order correlation coefficient 

of each pathology with 
population density* 0.283 0.373 0.337 0.492 0.349 

Partial correlation coefficient of 
each pathology with population 
density, controlling for social 
class and ethnicity -0.177t -0.023t -0.118t 0.227t 0.142t 

Social class, ethnicity} and social pn;thoZogy 
Multiple correlation coeflicient of 

each pathoIogy with social cIass 
and ethnicity 0.828 0.853 0.885 0.927 0.S46 

Multiple-partial correlation 
coefficient of each pathology 
with ethnicity arld social class7 
controlling for population 
density 0.817 - 0.827 0.871 O.907 0.466 

* The measure of densityj persons per acre is transformed into natural logarithms. t Not signifi- 
cantly different from zero at P 6. 
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Density and Pathology 

in Human Populations 

Although many people have written 
aibout the effect overcrowding has on 
human behavior, there is a l?ancity olf 
good research. Afdetailed tand careful 
review olf the existin.g literature by 
Schorr led him to believe .that th.e effect 
af poor housing ( oveyrcrowding) has 
been understated. Schorr concluded tshat 
poor ihousing (lovercrowding) had .the 
following effects (14, pp. 31-32) . 

A perception o£ one's self that leads to 
pessimism and passivity, stress to which 
the individual cannot adapt, poor health, 
an!d 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 house- 
hold management and child rearing .... 

Other authors interpret the existing data 
differently and feel that such relations 
have not, in general, been clearly estab- 
lished(l5). 

The evidence on the relations of 
pathological behavior and high tpop-ul-a- 
tion density i.s amibiguous; be£ore the 
issue is decided, a number of studies o£ 
different populations in different settings 
will ihave to. be under.taken. If, as Hall 
(3) has suggested, different cultures 
and different ethnic groups have ditf- 
ferent spatial requirements, the issue 
becolmes quite complex. A recent and 
important interview study in Hong 
Kong suggested.that within th;alt iculture 
and in that settin.g, where virtually ev- 
eryone lives in an overcrowded environ- 

ment, variations in croiwding are not 
related tol severe emotional strain, dDut 
are related to a lack of colntrol over 
chilldren (16) . 

We will llook atthe relati;on between 
population density and. a vlariety lo,f 
pathollogical behaviors as they va.ry 
over!the community areas of Chicago 
(17). Even ilf we use de !animal studies 
as a guide, it is not obvious what effects 
we shoiuld look for in Ihumans tb!ecau;se, 
as noted before, density a.ppears flo .af- 
fec,t different!speci-es in different ways. 
Our analysis will thus, olf necessity, be 
exploratory. Since-Calhoun's ;s!tudy has 
rece.ived m-ore attention than others, 
we use his results as.a s.tarting,point. 
There are.several practical reaso!ns for 
d!oing so-. First, he cio!v!ers. a wider range 
of "pabhfoXl!ogies" than Ido; most other re- 
searchers. Second) there are a number 
of indices in the Chicago data that will 
serve as surroga.te measures - of -Cal- 
houln's "patholo.gies." In piarticiular, t,here 
are indices of (i) fertility, (ii) mortal- 
ity. (iii) ineffectual care of the young, 
(iv) asovial. aggressive behavior, and 
(v ) psychiatric disorder. The following 
are operational definitions of the mea- 
sures that we use in the statistical 
analysis. 

Folr each of the 75 community areas 
of Chicago, the Locctl Community Fct 
Book for Chicago (1-8) provides in- 
formation on the numiber of .persons re- 
silding inithat areia. This, colmlbined wilth 
the size of the land area included in 
each community area (19), gives a 
measure of ipolpulation density-.the 
number of iperso.ns per acre. 

The first two measures we -use for 
indices of "social" pathololgy are 
distinctly biological in nature- mortal- 
ity and fertility. The inrmediate cause 
of mortality will generally be specific 
dise.ases, although mortalilty rates will 
allso Ibe affected by such variables as 
malnu.tritilon, accidents, and suicide. 
Variations in fertility are due to differ- 
ences in conception, gestation, parturi- 
tion, and the factors involved in tthese 
processes. However, a!s Calho noXted, 
*the factors invol-veid in determining var- 
iations in mortality and £ertili!ty lare 
largely social in na.ture. T!hus, although 
mlortality is largely.the consequence o£ 
disease, we are inlterested in variations 
in mortality as social phenolmena be- 
cause such variations appear to be in- 
directly caused Iby, an:d certainly are 
associated with, such varia,bles ias social 
class, e.thnicity, and, ,.poss.ilbly, potpula- 
tion density. T!he siame may {be said 
for the factors involvled in the deter- 
mination olf v.ariations in fertil.ity. Let 
us de.fine, then, the first measure o£ 
social plathology as the "stand.ardized 
mor.tality ratio." This measure is the 
age-adjusted death ra.te o£ a given com- 
munity area, expressed as a ratio to {the 
death rate for the total population of 
Chicagol in 1960. O-ur second measure of 
social p!athology will be tlhe "general 
fertili.ty rate," which is $imply.the num- 
fber o£ births in a commlumty area ,per 
1000 women ages 15 to 44 in the same 
area. 

As a measure o!f ineffectual parental 
care of the young, we will use the num- 
ber of recipients o;f fflpublic ass.istance 
un;der 18 years iold in May 1962 per 
100 persons under 18 years old in A;pril 
1960. Althollgh this is not an ildeal 
measllre of ineffectual parental care, 
families receiving such assistance are 
typically disruplted, having only one 
parent in residence, -and the Ifamily is 
not iproviding for ,the children in the 
normal societal manner. We shall call 
this the "-pub-lic assistance rate," but it 
should ,bze rememtbered that the rate 
refers only to the young persons of the 
c-ommunity area. Our measure of 
asovial aggress.ive behavior will be the 
"nutmlber of male individuals brought 
before the Falmily Court of Cook CoilM- 
*ty on delinquency petitions during the 
years 1958-61 per 100 maIe population 
12-16 years of -age in 1960-" (18). We 
refer to the measure simply as the 
"juvenile delinquency rate." Finally, .as 
an indication of w,ithdrawal and o.ther 
psycho.tic behavior, Ithe fact tbook re- 
ports age-adjusted rates lo-f adtnissions 
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Preliminawy Results 

- TfflabSle 1 exhifbits, for each of bhe 
measures of social.pathology, four dif- 
ferent correlation coeEcients. The re- 
Iation between p-opulation density and 
social p-athology is gi.v,en, as i$ the m,ore 
traditional problem of the relation ibe- 
tween social structure and'social path- 
oplogy. 

The causal model ilmplicit in an argu- 
ment like Cal,houn's is sqmply 

Density > PathoIogy 

(The ll in this model indicates unmea- 
sured variables not taken into account 
that impinge o,n plathollogical behiavior.) 
For tthis model, a releva.nt measure is 
the set of zero-order correlations be- 
tween density and each of the five paX 
thologies (23). These are presented in 
Table 1. Foreafoh so.cial platholoigy, the 
relation with density is significantly dif- 
ferent from zero, but it is rel-atively 
small. Fur.thermore, lone of the five 
boeflicients, though significant, is in the 
wrong direction. That is, the animal 
studies c.onsistently indicate tha.t the 
higher the population density, the lower 
the level of fertility. Here, the relation- 
ship is positive: the higher the density, 
the higher the fertility. However, some 

Density as a spurious reiation 

, b 

Social structure > Pathology 

variables\ 

Density 

t 
Ua 

Density as an intervening variable 

,[b 
Social structure , Pathology 

rariables // 

Density 

t 
Ua 

Fig. 1. Models of density as a spurious 
relation and as an intervening variable; 
ua and Ub represent all the unmeasured 
variables impinging on density and pa- 
thology that are not taken into acc<}unt 
in the models. 

investigators might argue that high rates 
olf ferti,lilty are ptalthologicaI £or urblan 
populations (24). Thus, one mitht con- 
clllde that populatilon density -has a 
small bllt silgniificant effect on socifal 
pathology: the higher-the density, the 
higher.tfhe pathology. 

Weknow, hotwever, Ithlatlthe lower 
oneSs social clasks and othnic status, the 
more likely one is to live in areas with 
a high population -dlensity. Thus, it may 
be that class and ethnicity account for 
the variations both in population den.sity 
and in pa.bhology, and that there is- no 
causal relation between density and pa- 
thology. Alternatively, class and othni- 
city tmay affect density, and den$ity 
may, in turn, affect the wpatJhologies. In 
this case, densi!tyJpartially "infterprets" 
the way in which class and ethnicity re- 
late to the pathologies. We assume that, 
in this latter insta.nce, class and eth- 
nicity also affect the pathologies in ways 
unrelated to density. These two possi- 
bilities are presented in Fig. 1. 

I£ ffie relation between density and 
pathology is s,puriousf then whe,n we 
co,ntrol foir cla.ss anld ,etNhniicity, the pafr- 
tial correliation between density .an!d 
pathology slhould approfach zero. In 
contrast, if densi.ty is an intervening var- 
iable that only p;artially medilates the e£- 
fects o£ class and eXioity, the plartial 
cXorrelatiWon between de,nsity and pathol- 
ogy will n-ot go to zero when class an.d 
ethnolcity are usied as contirols, althoulgh 
it m,ay be rediuced. Furthermore, if 
densty is -a mlajor intervening variable, 
the; plarti.al correlatilon ibetween the sloc- 
ial strulcture v,ariables and bhe patholo- 
gies would.be noticeablr re,duiced wlhein 
density is used as a ¢ontiriol. 

As is ap.pSaren.t from Tablie lf when 
class and ethnicoty arr,e used as con- 
trols, the oorrelations between d;ensity 
a.nd the pathologies are not sgnificantly 
dif3Serent from zero. Furthermo!re, Talble 
l shows that,controlling foir denseity has 
virtually no effeclt on the corr.elabioln .be- 
tween the sociail structure variables aibd 
the pathologies. One may assst that 
these data indi.c,ate.tihat thle relation be- 
tween densfity and the piat!holoigiies i!s 
spurgous (25). These results a.re simila)r 
to thoise of Winsblosrough, wfho used 
l 950 data for Chicago (26) . 

Dimensions o£ Population Densit 

Howeve,r, befor,e we latclcept s!uch a 
con,clu:slion, a reappraisal o£ our mea- 
sure of diens,ity (persons .per acre) may 
be in ordler. When the anfim,al ecolo$xslts 
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to imental hospitals for 1960-1961 
per 100,000 Ipersfon.s in the cotmmuni!ty 
area in 1960. This we shall call .the rate 
of "admission to mental hospitals" (20). 

Variations in the five social,patholo- 
gies we have just defined .are normally 
explained fiby social structure factors, 
such as social class and ethnic (.or 
racial) status. For example, it is as- 
sul.med that variations in the imortality 
rate arise from suclh fa;ctors as exposure 
to disease, access to medical assistance, 
and ktn,otwlliodge -about effiecltive preven- 
tive measures and tha.t such fa.ctors are 
miediated iby one's bc:ial class and etih- 
nic status. Similar arguments are made 
regarding the otiher pathologieys. The 
precise exiplanations oof the way in which 
c;lass ,and ethnicity relate to cach pathol- 
*agy wo,ulld WproibaWy diffe,r in! fact, 
there may be -more than one explana- 
tion of how class and ethnicity relate 
to a particular pathology. Nevertheless, 
most sociologists see bhe!se social struc- 
ture variialbles as the p.rimary factors 
determining the variations in the rates 
of thes,e path!ologies. The case for the 
populaltion density argument will be 
*sub$tantially strengthened if we can 
demonstrate not only that varia.ti!ons in 
population density make a significant 
con-tribution to t!he amounjt of variance 
explained in selected social,pathologies, 
but that this contiblution remains sSig- 
niifiGant even after takiing inbo account 
(or colntril,ing fotr) thle tradition;al soici- 
olfogilcal variabyles, soci,al folass and ethnic 
sitatus. 

We have chosen three measures as 
ind,icators of sociial class: the perlventage 
of em,ployed males in,the ciommunity 
area who have white-c!ollar occ;upa- 
tions; tthe median number of years o>f 
school cofmRpleted Iby all ,persons 25 
years o£ age and oldier in a community 
area; and the median faxnily incoime for 
all families residing in that colmmuni:ty 
area. We have combined these mea- 
sures into an indes olf social class 
(21). This indes was developed in a 
bllatantly post hloc fashion in which we 
maximize-d the deigree to which class is 
assolciated with varliations jin theldiSer- 
ent pathologies. Our index of ethnicity 
lis also blased on three mleaslures: the 
percentalge of Negroes in the commlu,nity 
area, the percentage o£ Puer..bo Ricans 
in the community area, and .the per- 
centage of foreign-born in the commu- 
nity area, Again, this index was devel- 
oped in a post hoc fashion, in which we 
-maximized the degree to which othLnicity 
is associated with variations in bhe dif- 
ferent pathologies (22). 
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Table 2. The interrelations among the components of popuIation density (Chicago :l960). (AI1 
measures of density are transformed into natural logarithms. For this reason, the multiple 
regression analysis of the four components of density on persons per acre yields a multip]e r 
of 1.00, and the unstandardized regression coefficients are also 1.00.) 

Components of population-density 

Measures of the Housing 
interrelations Persons Rooms per units Structures 

perroom housingunit per per acre 
structure 

Zero-order correlations with persons 
per acre 0.146 -0.560 0.741 0.717 

Standardi2ed regression 
coefficients from a multiple 
regression analysis of the four 
compbonents of population 
density on piersons per acre 0.226 0.242 0.811 O.699 

refer to overpopulation of a particular varia.tiolnin theNkinds of struic¢ures per- 
speLcies, they generally indilcate the num- sons live in alnd .iln the spacling of these 
bler of animals per some untit ojf .area, structures. If each inld,ividual hoiusing 
such ias an acre. Howevefr, lin t;he !case unit is a sin,gle, deta,ched structuzre, then 
of- hutnan papulations, the situla,tilon is there must be many indlividual struc- 
sublstantially more compl;ex, es.pec-ally tures per acre to achieve a high level 
in an urbain setting. On the onethand, oXf polpulation dens,ity. Alternatvively, if 
there lis wlhat Imig.ht Ibe calleTd ,over- thtere are mgany high-rlise laplartment 
crowding at the personal, lor in{dividual, buildings in the alea, th.ein the numbfler 
level. That is, lis it p;osrblle fiortan iln- of hlousing units per strulcturle will in- 
dividual to have plrivacy in the ptalrtilculla,r crease. !dramatilcally, while another .mea- 
housing unit in wibich he res;idels, or is sure, the number of residenitial struc- 
he Icei,nstantly in contaict with othe,rs? ture!s pe.rXacre, may stay relatively Iiogw. 
We refer to this type- of overcrowding A givlen level olf polpulatiion ,delnsity in 
as "interplersonal Ipress." A$ wle have aiclomlmunityarea clan,b;e aclhieved by 
developed the concept, interpersonal differe;nt com(binations lof four com- 
press is colmposed lof twoh distJinct f;ac- ponents of density: (i) the numlber of 
tors: the number of persons per room plersons perllaom; (ii) the number o£ 
and the nXumbe.r of rooms per housing roo.ms per hloiusing unit; (iXii) thle nlum- 
unit (27). bter lof housing units pler structure; a,nd 

Polplulation density may alslo Ibe af- (iv) the nlumlber lof residential struo 
fected by more "structiurlal" falobors. Iln tures pler .ac.re. 
the urlblan settirlg thlere lis clonsiderabile Tlafble 2 shows the interrelations of 

Table 3. Social pathology, density, ethnicity, and social class reexammed. 

Socia] pathologies 

Parameter Standard General Public d 1 Admis- 
mortality fertility assistance queenncy tomental 

ratio rate rate rate hospltals 

Population densities and social pathology 
Multiple correlation coefficients of 

the four components of density* 
on each of the social 
pathologies 0.867 0.856 0.887 0.917 0.689 

- Multiple-partial correlation 
coefficient of each pathology 
with the four components of 
density, controlling for ethnicity 
and social class 0.476 0.371 0.584 0.498 0.508 

Social class, ethnicity, and social pathology 
Multiple correlation coefficient o£ 

each pathology with social class 
and ethnicity 0.828 0.853 0.885 0.927 0.546 

Multiple-parital correlation 
coefficient of each pathology 
with ethnicity and social class, 
controlling for the four 
components of population 
density* 0.143t 0.351 O.S74 0.574 0.086t 

* All measures of density are transformed into natural logarithms. t Not significantly different 
from zero at P = .05. 
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the various components of ipopulattion 
de,nsity for IChi;cago (28). The fi.rst 
row shows the zero-order correlatiions 
beltw,een the overall measur.e of popu.la- 
ti;o;n dens.ity (persons .per aere) and 
each of the four ,eompotnents of ffiis 
overall level. T,he next row sho/ws the 
results of .a mult;iple regression a,nalysi;s 
of eaeh o£ the four e;olmponents of 
p;opulati;onfdensity on th;e,gener;al mea- 
sure of populatioZn,density (pelrsons.per 
acre). Bloth rows ilndieate that it is 
the struetul al measul es of density 
(.housing units per strueture andlstrue- 
tures ipser are) whiclh aceount f!or most 
olf the val.i!anfc,e in persons pfer aore, 
wfhzile the measures {of intenperso,nal 
pr,ess (.perslo,ns pler room .and rooms 
per .hiousing unit) have only a m,ode-st 
relation to p,ersons per aere. 

These data thus suggest that the pre- 
eeldng an,alysis of the relation be- 
tween density an,d p,athollogy may have 
yielded misle,alding conclusions. This is 
p!a;rtieularly olbvious if the eSe,ct of 
density on pathlololgy is prlimarily a eon- 
sequence of interpersonal press. Th,ere- 
fore, we renanalyzed the relation ;bXe- 
tween density anld pathology by bzreak- 
i!ng Idoiwn piolpulatilon density into its four 
compolnent parts. 

W;e are still essentially testin,g the 
two models outlinled in Fig. 1, with 
the iolne difference thlat, as density htas 
bheen iblrokten down into four Icompio- 
nents, our measure of density is now 
represented by multiple components; the 
relation between density and each pa- 
thollogr willl therefore,ble represented b;y 
a multiple conrelation coefficient. As be- 
fore, if the relation between the com- 
plonents iof density-and the pathol,ogies 
is spurious, the multiple-paTti,al cXorrela- 
tion between density and the pathologies 
shoufld aplprolach zero when we control 
for class an,d ethnioity; if density is an 
intervening variable, the muItiple-par- 
tial Icorrelation should not go to zeroy 
altRhough it may ;bie treduced (29). The 
importance of density as an interven- 
ing varialble should be {directly relate!d 
to tlhe reductioln lolf the multiple-partital 
corlrelation between the s!ocial structure 
variables and the pathologies w!hen den- 
sityRis used as a control. 

As i's shown in l:able 3, the results 
of the analysis when population density 
is blrokesn down into its four complo- 
nents are strikingly different from the 
res;ults of the original analyses show,n in 
TabIe 1. Density is now related to calch 
of the pat.hologies, a!n,d in eacih case a 
sign.ificant relati!on .between the com- 
pon.ents of density and the platlhologies 
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Taible 4. The proportion of variance explained by the four components of density and by class and ethnicity. 

Social pathologies 
Manner of parftioning tha 
axplained variance between Standard General Public Juvenile Admissions 

the major variables - mortality fertility assistance delinquency to mental 
ratio rate rate rate hospitals 

Warking backward from effect fa cause 
Total '4effects' of the four components of density 7S.2 73.3 78.7 84.1 47.5 
Increment added by class and ethnicity 0.4 3.2 7.0 5.3 0.4 

Total variance explained 75.6 76.5 85.7 89.4 - 47.9 

Working rward frnm prior calese ft7 eBect 
Total "eSect" of class and ethnicity 68.5 72.8 78.3 85.9 29.8 
Increment added by the components of density 7.1 3.7 7.4 3.5 - 18.1 

Total variance explained 75.6 76.5 85.7 89.4 47.9 

TabIe 5. The proportion of variance explained by persons per rwrn and by cl-ass and ethnicity. 

SociaI pathologies 
Manner of partitioning the 
explained variance between Standard General Public Juvenile Admissions 

the major variables mortality fertility assistance . delinquency to mental 
ratio rate rate rate hospitals* 

Working forward from prior caase to effect 
Total "effect" d persons per room 60.5 65.4 73.3 61*5 15.8(46.8) 
Incrementaddedbyclassandethnicity 9.8 9.5 10.1 24.4 15.6( 0.2) 

Total variance explained 70.3 74.g 83A 85.9 31.4(47.0) 
Working forward from prior caBe to eBect 

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 74.9 834 85.9 31.4(47.0) 

remains whon Icllass .and ethnicity are 
used as controls. Furthermlore the rela- 
tion between the socifal s.tructure varia- 
bles and the pathologxes is .mtarkedly 
reduced wthen the componlents of density 
are used as a contr.ol, ;Hem this > 
vised analysis it .appears. that .at 1KEJaSt 

some of the components intrv.ene ,be- 
tween class .and othnicity and ^e var- 
ious patlholops, theroby partilally inter- 
pre;tRing ffiat relationshqp. We will as- 
sune that this is correct, although we 
emplhasize that we have not proved .t. 
For example, we are simply assunmng 
that class and etlhnicity 44icause" density 
and thereby ignore the possibility that 
density (through selective migrabiotn) 
"causes" class and othrclity. 

W.ith the posited model i,n mind, let 
us attemjpt to evaluate the contributions 
made by class, ethn,ioity, ,and the four 
components of density. LE:;allowing: Diun- 
can (30), we ,can .do this lin two differ- 
ent ways. FEirst we,can work .back from 
effect to ca,use. In this case, the multiple 
,>orrelation b!etween the c,omfponents ,of 
density and pathology represents the 
total "effect' of density, including bgoth 
its ';'unfique conbribution to X vari- 
ance of the pathology in qu!estion and 
th,e contributiion it '';transmiits" frxhm 
the soicial stlructure vlariables (cl.ass ansl 
ethnicity)¢. The increment a,dded tby 
class and ethnicity that is nat 44routeds' 
thr+ough density can ,be calculated lozy 

subtr.actting the vfarlilance ' explained bst 
density from the variance explai!ned iby 
density, ethnjicity, and iclass. Alterna- 
tivdy we can go from oarliest cause to 
effect. In this case, the multiple cotrrela- 
tion of ethnicity -and cl.ass with the pa- 
thologies represents bhe toltS tEect of 
these so,ocial structure variabless includ- 
i,n, the effect routed through de,nslty. 
We can t,hen calculate the inde,peln,dent 
effect of density (the effect that,is un- 
rielated to ethnicity and class) by sub 
tractin,g the vafri.anc& explained iby ethni- 
city and class frfom the vlariance <- 
plained by density, ethniciity, and class 

The.results olf th!ese analyses are pre- 
sen;ted in T.able 4. If we work baclk 
f.rlom effect tocause density appe.ars to 
{'account". for most of the variance5 
with the social structure variables hav- 
ing relatively little effect on the patholo- 
gies exciept through thei.r effect oln bhe 
ooments of density. On ffie other 
blands if we go om earliesxt cause b 
e.ffect, we see that class and ethnicity 
do, at least indirectly, account for most 
of the variance of the pathologies. It is 
notowo.rthy that in most cases the ,in- 
depen.de.nt ia^oroment of explained v- 
iance addeld by xther the social struo 
ture variables or by the components of 
density is fairly sm,all Tihese findtings 
are loonsXistent with ffie second model 
proposed in Fig. 1; that is the results 
are compatitble wtith the .assumiption that 

the components of density interpret the 
rellation . betwreen the social sture 
v.ariables a,nd the path,o-logies. 

As ra step toward identifymg the rela- 
tive importan,e of eac,h olf the fout 
components of population density a 
multipl3e regressioll analysis w.as ran for 
each of the Sve social pathologies. In 
four of the five cases, the stanadardlzed 
regression coefficients inidilcated at 
the number ,-perslons pler roolm is t 
most gmportant determinant 3of the of- 
ist of tdensity okn pathology, -The ex- 
ception is admissions tofi mental 3hespitals, 
in which case the most Imposrtant com- 
pone:nt of density is the other measure 
of in.terpersffonal prfesso,oms per her- 
iinfg it. Next, we rfounfd that in fcfffur 
of the five,fcaws bhe second most im- 
pfortant com,ponient is housing units .per 
strufrfvtu.r,e. When an analysi.s sulch as 
that outlined in T,able 4 is perbrmed 
on a comparisofn between thfe effefct of 
persons per rloom iafnd roofffms per ho 
ing unit when class and ethnicity are 
tafken,intfo ac,count the resul.ts.arefstri- 
ingIy s;,milar. That is, the values diSs 
only slightly f.rom tho!se in Taible 4, in 
w,hitch all four compon-ents of. densilty 
are conslidered. 

Table S presents a similar,analysis, 
but with only ozne com.pone,nt o£ de¢i- 
sity considered person-s per room. 
Because we already suspected that per- 
wns per rloom is not strongly relatd to 

* T t* : ! J ! s t_ _ _ _ _ t _ _ _ _ s t_ _ . _ _ _ s 

$ I he numbers in parcntheses indicate the values that occl}r when tooms per housing unit are l}sed instead of persons per room. 
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admission to mental hos,pitals, we filrst 
foicused our attentlion on thelothe,r four 
platho10g,ies. For. these pathologiets, the 
total amount of explainleld variance 
dropped relatively slig,htly. As we m,ove 
from effe, t tio cause, we finld that pe,r- 
sons per room accotunts folrlmost olf thle 
explain,ed variance, although the rela- 
tion is not as stlrong as when we used 
all four compon.ents,of density. Holw- 
ever, co,mlpged to our e.arlier.arlaly!slis, 
there is a no!ticeable inc,rease in the 
independent in,crelment,ad,ded by c,lasls 
and ethn,icity. Mlost of this in,crease cain 
be attribute,d to the fact thiat hlo!usinlg 
units pieJr structure are nlo lonlger 
tre.a.teld as part of density. 

I)his analysis sugigests that, f,olr mor- 
tallity, fe,rtility, pvublic assistance, and 
juven.iTe del!inquency, the molst impor- 
tant complonerlt of density is personls 
per ro!om. Nlext, but considerably less 
impfortalnt, is thle numb,e,r lolf hlous,ing 
unilts per structure,. For tlheslel - four 
path,ologies, the !other twlo coimplo,ne,n,ts 
olf density-rololms per housing wn,it and 
structures ple,r alcre appear tol Ib,e 
relatively unimplolrtant. 

The pzatterntis quite dlifferent for lald- 
missilons to mental hosplitals. When 
Ta,ble 5 ,is co.mpared with Table. 4, onle 
can easily see the m,arked de,cline in 
the total amount of v,arianc,e explai,ned, 
when t'h'e o,nly eompe,nent of dens.ty 
conside,rled is perslons per roolm. T-his is 
n;olt surprissing, sinlce the stan,d,ardized 
regressioin colefficients lind,ilcate bhat 
rolo.ms pler ;housing unit is the Smos,t 
iimplortant oomptolne,nt oif denlsity as ,a 
prectictor of .admissions to mlontal hos- 
pitals. In Table 5 we have plut in 
parentheses the variance associated with 
rooms per housing unit. In comparing 
these with those obt,ained whien the 
folur colmponents of density iare usled, 
it iis Caplpiarent that roloims pler Ihoflusin*g 
unit can acco;uint for virtually all of the 
variancle in hoslplital admission!s .assow 
cilated with denslity. 

If our asslumptio,nis arelcorrect, thes.e 
data indicate thialt density Iparticularly 
persoins pler rolom (except in t;he oase o£ 
admissions to mental ho!splitals)_may 
be .an implortant falctlolr in the develop- 
ment oif v.arious platholo,gies. 

lSow Density May Relate to Pathology 

BXefore c!onslideriing each paffiololgy 
sep!arately, let us make -some general 
olbsterviatiolns. First, as the number of 
persons fin a dwlelling inoreases, sfo wili 
thte numbler olf so,cial,olbligatiiloins, as wlell 
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as the need to inhibit indqvidual desires. 
This escalatlion oif bfoQth soc.ial deman,ds 
and the need to inhibit desires would 
become palrticularly prolblematic when 
people arelcrowdeid together in a dwel- 
ling with a high rabio of personls per 
room. Second, crotwding will birilng with 
itia marked increase lin st,imuli that ,=e; 
*difficlult to igulore. Third, if humatn 
beings, llike many .animals, !have a nee,d 
folr territory or privacy, then ovler- 
crowding m.ay, in fact, conflilct with a 
blasilc (b,iologiical?) charlacterisltic of 
man (31). 

It wiould seem rleasolnable tlo expect 
that pleolple wlould react to the(incessiant 
*demlands, stimulat,iWo.n, .alnld lack lof 
priv.alcy resulting firoim over+orolwldling 
with irritalbility, weariness, and with- 
drawal. Fwhenmlore, peolple are l.iltely 
to b!e Iso Icomlpletely tinvolved in react- 
ing to their environment that !t IbecolmZeFs 
extremely .difficult for them to step 
back, lololk at themselves, and plan 
ahead (32 ) . It woluld ceq taqnly seem 
that in .an overctlowded situatilon it 
would be ldifficult!for them to follow 
through o.n thei.r plarls. Thus, we might 
espect the blehaviorlof thuman beings IIn 
an .loverlclrow,deld env onmeqlt to ,be 
prl.imarXily a resplolnse t!ol their immleidiate 
s!ituabion and to reRect relatively little 
regard for the long-range consequences 
of thlelir acts. 

It seems fron the .above dilscluszsion 
that the Imost implortan.t Icomiplolnent !oif 
density, as faSr as the pathologies are 
cloncerncld, wlouldlbe perslolns per room. 
Tlhis, of c,ourse, is the comp!ononlt that 
our analysis has indivated tol be mlolst 
Ximplortant. Furtherfnloe, it woluld seem 
that, to the degree pierslons in difforent 
dwelling unots are involv;ed with cach 
oNelr because of spatial arrangements 
(thlat is, clotlld hiear argluments, televi- 
siion, anld so on), many o£ the realctilolns 
that occur on the interpersonal level 
(such as irritation .and withdrawal) 
might also occur at this interunit level 
o£ gnteracti,on. Probably the most sg- 
nificant in,dicator of ovcrcrlowding at 
the interunit level of interaction is 
housing units .per structure-and this, 
in owr anlalystis, was the second m,ost 
important component oXf dersity. 

Wle now turn to a blrief discussion of 
the po!ssilble effect of density (over- 
crowdin,g) on eacSh olf the five pathol,o- 
gies under consideration. 

Mortality. There are at least four pos- 
si.ble ways in which overlcrowding may 
be related to molrtality. First, increased 
conitact with others inGreaSes one's 
chalnces of coxltralcting varlilous infeo 

tiolus disleases. Such contact would plre- 
sum,afbly be relalted to!boitlh the numlber 
of persons per roolm,and the nlumber 
of housing unlits per structure. Second, 
if .persons do become tired an,d run- 
dolwn because lof ove,rcrowding (33 ), 
overcrowding would incre.ase their sus- 
ceptibiTity to disease. Th,ird, sic;k personls 
in.an overcrowded situation ar,e likely 
tlo b!e constanltly dislturbed sby the iac-- 
tivity of others and thus will o,ften not 
get the resit and relaxatisoln thalt is lilm- 
psolrtant to treatment. And fiourth, lf 
overcrowding is associated with irlrgta.- 
bility withdrawal, and ineffectual be- 
havilolr, the treatment the silck persoln 
:eceives (from family mem!blers) will 
not ble as effective in an overcrlowded 
situation. Regalrldling the above points, 
we would note thiat ilnvestilglatilolns ,of 
overcroiwlding do indica.te that it is 
related to plolor health (34) anld that 
*controlled studies confilrm that improved 
housing redulces the ;ncidencle of o11- 
ness anld dea.th (35). 

Fertility. Animal studies indicate that 
overcrowading leads to aIdropllin natality. 
However, we found tlhe exact opposite 
-namely, the greater the density, the 
greater the fertility. If we are to ,con, 
sider Ithe animal studies as beling 
relevant bo Ihuman being!s, wle tmust &- 
oncile thiis diffelrence. We reiterate that, 
althoug,h density Ihas a significiant ,im- 
pacttoln many .animals, bloSth the effelc;ts 
olf delnsity and the melchanisms involved 
diSer widely froim speciels to spaeciies. 
Second, we note that a frequent effect 
of overcrolwding amonlglanimals is the 
developlment of hypierslexuality (1, 4). 
Amon,g hulman bleings, an .i-ncrease in 
sexual interclowrse is likely to lead to 
increlased natality, folr women are re- 
cepXtive .and able to conceive fioir 12 
months of the yealr. In contrast, most 
female animals are receptive and able 
to conceive during a very SpOCifilG and 
liimlited period olf time, arld at this time 
they tylplically have slexual intercolurse. 
Inhereforel thelre is no reason.to blelieve 
that tincreasled Irates ,of slexual inter- 
course among animals would typically 
lea.d to increased natality, whereas it 
wiould amlong human beings. Thlird, we 
note that many factors that would ap- 
pear to lim!it natality in animals, such 
as lack of territory (36) olr tntense 
social co,mpetition (37), do not appear 
to b;e m;ajor factors in human popula- 
tions. Fourth, because -overcrowding 
appears to make it difficult to step back, 
look at one;'s slituation, and plan ahe.ad, 
it may be that persons in overcrowded 
situations are less likely to preirceive the 
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long-r;ange clonsequence!s of have,nlg mlore 
children and are thus less likely to w.ant 
to use birth-oontrol techniques. And 
finally, because overcrowlding makes it 
difficult to follow through on plans, 
birth Icontrol, even if deslired, m.ay be 
ineff-ectually practic;eld. 

Iraef ectual parental care (public as- 
sistance). Overcrowding may lead to 
tensilonls and mritations in the home 
Platentially, this coulld cause the break- 
up of the family, which might also 
.mean the loss of fiIlancial supplolrt. Even 
if X family does not break up, chil- 
dren may.receive less effelctive care in 
the hoime becaus!e overcrogwding l-eads 
to ineffectual perfiormance arld with- 
dr.awial on the part of the parents. 
Further.more, in otvercr,owded sqtuations 
parents may be less likely to support 
their children in the usual .ma, 
throtugh glaginful emptloyment, !btecause of 
weariness, peor health, and :ineffectual 
ways of be.having that .affect thei?r per- 
formance in the langer community. 

Juvenile delinquency. As noted above, 
in an overerowded environment parents 
are likely to be tirritable, weary, hlar- 
assed, ineffieient. CAhildren, on turn, are 
apt to ;find th!e home a relatively un- 
attractivle place, full oif nstant nozse 
and irritation, with no pri.vaey, no place 
to study, and so on. Ilhey are.thus in- 
elined to seek relief bly-getting out of 
the hotme. In faet, theirldlisappe;aranee 
m.ay be partially w1elcomed by tho par- 
ents, for it removes, temporarily, a 
*source olf irritation. Studies of lolw- 
qncome (overerowded) families indieate, 
as our analysis would suggest, a- strik- 
ingly early cutoff point in ptarental will 
and a!bility to containlehildron (38). 

An Jmportant factor in the devlelolp- 
menit of delinquent gangs appears to be 
a hgh degree of autonomy. We have 
suggested that subh autonomy is plrolb!a- 
bly greater in dwellings wiith a high 
spersons-per-room ratio. It miay also be 
that autonomy is.greater where there 
are.a llarge nuimberlof housing units per 
structure, wthich, as we have.already 
argued, may lead to a decrease in com- 
munication between persons in difireak 
dwellingfunits. At any rate, thre Chicago 
data indicate that houslin,g units per 
strlloture has more "impact" on de- 
linquency than it do&s on the other 
pathologies. 

Psychicttric disorder. From the above 
discussion., it would seem reasonajble 
to antic-ipate a fairly strong relation lbe- 
tween persons per room and admissions 
to m;ontal hospSitals. However, plersons 
per room has a much weaker rela- 
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tion to admissions to mental hospitals 
t!han,it does upan tlhe other piathologies. 
In £act, the density componlent with by 
far the strongest relation-to admissions to 
mental hospitals is rooms per housing 
unit, a finding that does not fit readily 
into our framework. 

Admissions to mental hospitals is 
highly correlated with the percentage of 
persons living alone (r = 72) (3S>). 
It may ble that isolation qs a contri,buting 
f.actfor in the development of mental 
illn!ess (that is, too little !interactsion in- 
sitead of too much). Furtlhermore, dis- 
tllrbed persons living by th.e;miselves iare 
m,ore likely to require hospitalization 
w,hen they can,rlo longer care f;or tlhem-- 
selves than.are piersons living with.and 
assisted by ,others. We suspect, how- 
ever, that the correlation between rooms 
per hous,ing unit (or plersons living 
alone) involves plrimarily a self-seleiction 
factlor. That is, people who have a 
histfo!ry of !diffi,culty in getting aloing with 
otshers are liklely to move to small apart- 
ments whlere they lfive by themslelves, 
and these alre thle persons who .are most 
likely to be admitted to mental hospi- 
tals. If this is the case, then it is the 
kind of housing that has drawn dis- 
turbed persons into particular com- 
munity .areas. This would involve a 
process that falls completely outside 
the poisiteid model. It may, of cofurse, 
be that overcrowding played .a role in 
the creation of the person's initial dis- 
ordlers, whiich in turn led to his living 
alone, but thlese data, thile not,de1ny- 
ing that pAossibtility, do not support it. 

ConcIusion 

Our study suggests that overcrowding 
miay have a serioXus !impract on human 
behavfior .and that social scientists 
should consider ovelrc.rowding when at- 
tempting to explain a wide range of 
.pathtological behaviors. H.aving Inade 
this point, w.e end an a note of cautio,n. 
We h,ave leen using cross-sectiional eco- 
logical tdata. Thjus, not only Ihave we 
not proved that thiere is .a causal rela- 
tion between densilty .and the various 
pathologies, but the relations that ap- 
pear at the Kological level may not 
appear at the individual level. We would 
also note that, alth!ough social sterucitu,re 
variables .and density .are an.alytically 
very wdistlinct they are so highly inter- 
correlate,d, at least for these data, that 
it is diffioult to accur,ately ildentify their 
independent effects. Even ass-uming tlhat 
the data on Chicago do reflect e im- 

portance of density, more research is 
needed. At the moment, we may spe!cu- 
late about how overcrowding rela-tes to 
various pathologies, but specific knowl- 
edge about causal links, if there are 
any, is lacking. 
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