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ABSTRACT

A variety of methods for systematically investigating erowd-
ing have merged. These include studies of hwmans and animals in
both laboratory and field settings. Bach of these approaches is
viewed as having unique strengths and limitations. The potential
of these varying research strategies is explored and the need for
appropriate caution in generalizing from the results obtained is
noted. A recent attempt to study real world erowding in a natural
exrperiment is commented on in detail.

INTRODUCTION

Recently there has been a great deal of interest in the system-
atic study of the effects of crowding. Researchers have adopted a
variety of approaches in the investigation of this phenomencn.
Geographers have mapped concentrations of individuals in a variety
of settings. Some sociologists have explored the relationship
between population density and social pathology, while others have
conducted interviews of residents of crowded areas. Some psychol-
ogists have studied the effects of density on such variables as
task performance, physiology and social behavior. Others have con-
Centrated on studying phenomena associated with personal space
looking at nonverbal reactions to inappropriately close distances

lThis research was supperted in part by grants frcm the Rutgers
University Research Council and by Grant #fHD-8546-01 from the Na-
tional Institute of Child Health and Human Development to the authors.
All authors contributed equally to this endeavor and the order of
authorship was determined solely on a chance basis.
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between interactants. 8Still other behavioral scientists have
studied the effects of crowding on animal peopulations in both lab-
aratory and field situations. It would seem necessary at this time
toe consider the strengths and limitations of some of these approaches,
so that we may better learn what each can contribute to our under-
standing of how crowding affects human behavier. Finally, we would
like to discuss another approach which we feel may further contri-
bute to our understanding of the effects of crowding. Threughout
this paper, we will be talking in general terms about the literature
in each of these areas rather than referring to specific investiga-
tions. We would note that several reviews of the literature have
recently appeared. Lawrence (9} and Freedman (6) have reviewed the
literature on territoriality, while Evans and Howard (5) have re-
viewed the literature on personal space. Finally, Altman (2) has
surveyed the literature in several of the aforementioned areas. In
the main, these reviews have focused on substantive findings and
have not considered the strengths and limitaticns of these disparate
research strategies.

Animal Studies

Some of the most dramatic effects of crowding have been found
in the animal literature. For example, severe breakdowns in social
organization have been observed inm experimentally crowded rodent
pepulations. iUnder conditions of severe crowding, maternal behavior
disintegrated, cannibalism cccurred, and infant mortality was ex-—
tremely high. Many male animals displaved heightened aggression and
bizarre sexual behavior. The evidence suggests that continued
crowding would have completely destroyed the colony. Other animal
populations have been studied in the wild. Under conditions of high
population density, adverse physioclogical reactions sometimes lead-
ing to dramatically heightened mortality rates have been observed.
It should be noted that these animals had an adequate supply of food
and were initially healthy. Thus, the adverse effects were clearly
attributable to crowding. This research strategy has several ob-—
vious strengths, First, the severity of crowding which can be 1in-
duced in experimental animal populations is much greater than can be
created in human populations. Further, the relatively short life
span of these animals enables the investigator to observe the effects
of crowding not only throughout the entire life cycle, but even
across generations. Finally, the ability to sacrifice animals at
any peint in time has enabled investigators to directly assess the
physiological effects of crowding. On the other hand, it must be
noted that this approach has some severe limitations. Ceneraliza-
tion from animals to humans is always problematical. This concern
is especially important when considering reactions to adverse en-
vironments. There is & substantial literature dealing with the
cognitive mediation of the effects of stress on social behavior and
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physiological responses. For example, the work of Lazarws and his
colleagues points out the importance of cognition in the appraisal
of and adaptation to stressful stimuii.? Further, the effective-
ness of psychotherapy is largely based on our ability to change our
reactions to our enviromment by changing the way in which we think.
As a result of this cognitive ability we would expect that in con-
trast to animals, human beings should be much less adversely affected
by environmental stressors such as crowding. Consequently, it may
be even more important, in human populations, to look at the costs
of continued adaptation rather than the direct effects of adverse
environmental stimulation.

Correlational Approach

Let us turn then to some of the human costs resulting from
living in crowded emvironments. A good deal of our knowledge of
the effects of crowding on humans is based on the sociclogical
literature which correlates degrees of population density with
various indicators of social and physical patholeogy. These studies
have looked at room density, dwelling unit density and neighborhood
density and have linked high levels of these densities to such
negative outcomes as increased ¢rime, infant mortality, morbidity
and problems ¢f mental and physical health. These studies enable
us to investigate the effects of real world urban crowding aud
suggest that crowded environments generally have adverse effects.
There are, however, some problems with this research. First, the
most c¢rowded urban areas are usually inhabited by people who differ
on a variety of dimensions from their less crowded counterparts.
They are generally poorer and may be members of ethnic minority
groups. They may suffer from malnutrition, have access to less
adequate health care services, and have norms and expectations guite
different from those of persons living in less densely populated
areas. Thus, attempts to evaluate the effects of crowding may be
confounded by the difficulty of assessing the contribution of each
of these factors. Recent studies have utilized highly scphisticated
statistical techniques in an attempt to deal with this problem,
However, the success of these techniques is still in questiom.
Issues such as the creation of appropriate indices of socloeconomic
status and the choice of cutting points for measures of density
have not yet been adequately resolved. For example, twe recent
studies (Galle, Gove and McPherson, 7; Ward, 12) have used exactly
the same data to study the effects of density and social class in
Chicage. Both studies found adverse effects in the more densely
populated neighborhoods. However, one study seemed to demonstrate
that crowding rather than social class was primarily responsible

ZLazarus, R.: Psychological Stress and the Coping Process.
New York: McGraw Hill, 1966.
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respondents. What prople do and what people say they do is often
at varilance.

Psychological Experimentation

The next approach to be considered is psychological experiment-
ation. Usually, these studies have invoived short-term exposure
{anywhere from five minutes to four hours) to very high densities
in laboratory settings. Attempts to demoustrate that crowding is
an aversive stimulus by measuring its effects on cognitive task
performance have met with mixed success. In terms of social be-
havior, crowding does not seem to have simple effects. Usually,
males and females respond differently to crowded settings. Men
become more competitive and women more cooperative when crowded.

On self-report measures of phenocmenological reacticns to crowding,
people Indicate that crowding is unpleasant. Measures of skin
conductance seem to indicate that crowding produces arousal. While
these studies manage to avoid some of the confounding factors which
make the correlational studies difficult teo interpret, they have
several limitations of their own. Karlin and his colleagues have
suggested elsewhere that the key problem here is the setting spec-—
ific nature of crowding events (8}.

Although the label, “ecrowding," has been applied to a very
diverse set of phenomena, the majority of time that urban dwellers
spend in crowded environments occurs in a small number of relatively
discreet settings. The life of an urban dweller usually involves a
fairly limited set of activities. Employed persons get up in the
morning, travel on mass transit or in cars to work, stay at their
work settings all day long {except for a lunch break), and then re~-
turn home in the evening. During evenings and weekends they shop
and make use of recreatiomnal facilities such as parks, restaurants
and theatres. On occasions, they may participate in a demonstration
or large meeting or otherwise be part of a crowd. We svbhmit that
the majority of situations which pecple label "crowded" occur in
one of these contexts.

If it is true that pecple are crowded in these relatively dis-—
creet situations, there are some major implications for the under-
standing of real world crowding. If we are to understand how crowd-
Ing affects peouple and how it may be amelicrated, it seems necessary
to phrase such understanding in terms of these discreet contexts.
For example, if we are to understand crowding in residences, we
must concentrate our research on variables relevant to the study of
this context. Crowding pecople with strangers for a short period of
time and studying their task performance while in that setting will
have little to tell us about the effects of residential crowding.
Many laboratory studies, including our own, have asked such irrel-
evant questions.
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In order for the applied researcher to create conceptual ana-
logues to real world crowding, he must ask a series of questions
before setting up his laboratory paradigm. First and foremost the
researcher must ask, "What setting do I wish to study?”" Here he
may choose from among five prototypical settings: residentizl set~
tings, work settings, mass transit settings, shops and restaurants
and crovds., Second, he must ask, ‘'What are the important events
which evoke the label of crowding in that setting?" We believe
that there are four major events. These are: congestioa-resource
scarcity, an inability to control and limit interaction with others,
close physical proximity to others, and a very large number of in-
teractants in a given setting. Next for the zpplied researcher
whose interests concern the ability to generalize about the effects
of crowding outside the laboratory context, the question of what
variables are important in real world crowding must arise. This is
not the case for the basic researcher who may be interested in the
effects of overstimulation, spatial restriction or the presence of
large numbers of pecple on other social psychological processes.
One would not, for example, require the student of sensory depriv-
ation to justify his paradigm by pointing to its real world ana-
logue. However, the applied researcher must adequately conceptual-
ize both his independent and dependent variables in light of what
actually cccurs. Moreover, he must make a distinction between
logical possibilities and applied research priorities. While it
might be interesting to know how the crowded subway rider feels
about the person next to him, from an applied standpoint, it is
probably more important to assess the effects of the ride on his
subsequent interactions with family members at home. Similarly, in
terms of effective interventicons, real world considerations may be
taken into account. If one possible intervention in terms of crowded
subways is to provide much more space by building many additional
subway cars, practical considerations render this a low probability
occurrence. Alternate strategies such as exploring such social
manipulations as traveling in the company of friends and thereby
reducing the salience of the crowded environment may be a more pro-
fitable investment of such research efferts,

Laboratory studies of crowding to date have not, for the most
part, had relevant applied considerations in mind. We have still to
create appropriate laboratory analogues to real world situvations in
which people become crowded. Finally, let us consider a different
sort of experimentation. Projective techniques have been used to
ascertain reactions to crowding and certain elements of design.
Usually, research subjects are asked to place objects representing
people in scale model rooms in order to determine the point at which
they judge the enviromment to be crowded. On the face of it, this
approach would seem to have a great deal of merit for those con-
cerned with design questions. This is especially true since data
can be gathered with little time and effort. However, for a series
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backgrounds with respect to socioeconomic status. They had equiv-
alent educational backgrounds (all were college freshmen), were
about equally healthy when they arrived at college, and had all
been randomly assigned to living conditions. This provided an
opportunity to study the effects of ¢rowding from a longitudinal
perspective in a manner uncontaminated by socioceconomic class and
health factors which have usually differentiatred persons who live
in crowded urban conditions from those who do not.3 At the same
time, it provided some of the strengths of the experimental method
and an opportunity to examine the processes by which people cope
with conditions of crowded living.

METHOD
Subjects

A sample of 31 rooms (7 tripled male rooms, 7 tripled female
rooms, 7 doubled male rooms and 10 doubled female rooms) was random-
ly selected from the available population. Potential subjects were
offered an incentive of $25.00 each to contribute about 1T hours of
their time during the course of the semester to the research pro-
ject. All but one person so approached agreed readily to partici-
pate in the study. Subjects were told that the study would investi-
gate patterns of adjustment of ccllege freshmen to college and
dormitory life.

Dependent Measures

The present research Iinto long-term crowding was greatly in-
fiuenced by Irwin Altman's model of contact regulation (2). The
Altman model provided a guiding framework for our choice of depend-
ent variables. Since the model is comprehensive, dealing with a
wide range of variables, an attempt was made to collect information
oni as many of them as possible. Analyses have been completed on
only those measures which directly relate to arousal or are clearly

31t is clear that in addition to experiencing restricted
space and a scarcilty of resources, tripled S5s lived in triadic as
opposed to dyadic groups. These configurations have properties of
their own, such as the presence of coalitions in the triads which
would not be possible in two-person situations. One of our
students 1is presently conducting a doctorazl dissertation on the
effects of group size as opposed to spatial factors in the present
study. {M. Geller: The Behavioral Impact of Group Size and Avall-
able Space: An Analysis of Dyadic and Triadic Roommate Arrange—~
ments. )
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TABLE 1

Feeling of room crowdedness by male and female doubles and triples*

Doubles Triples
Female 2.5 6.1
Male 3.2 5.1

*1 = not crowded; 7 = very crowded

TABLE 2

Satisfaction of doubled and tripled males and females*

Doubles Triples
Female 2.0 5.0
Male 2.3 4.0

*Lower scores are associated with greater satisfaction.

of crowding. Two questions were therefore asked tapping perceived
crowding and satisfaction with living conditions. Subjects in
tripled rooms perceived themselves as significantly more crowded
than did persons living in double rooms (F=67.9, df-1/58, p~ .001}.
Interestingly, while both men and women in tripled roows differed
significantly from their less crowded counterparts, the effect was
stronger for women that it was for men (F=6.0, df=1/58, p< .025).
Examination of reported satisfaction with living conditions reveals
the same pattern. Tripled subjects were significantly less satis-
fied than were doubled subjects (F=61.3, df=1/58, p~ .001). The
effect is stronger for crowded women than it is for crowded men
(F=5.93, d4f=1/58, p~ .025}).

-

Arousal

Two sets of measures were used to study arousal: cortisol
levels and cognitive task performance. Cortisol levels did not
show significant differences. However, tripled subjects showed an
increase over time. Large individual differences in cortisol level
as well as the small size of the sample may have prevented these
differences from being clearer. Cognitive task performance, on the
other hand, revealed clear indication of arcusal over time. Sub-—-
jects in double rooms showed improved performance over time on both
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TABLE 5

Physical and psychological problems reported on the
Cornell Medical Index by male and female doubles and triples®

Doubles Triples
Female 1.93 1.89
Male 1.93 1.95

*The lower the score, the greater the reported probiems.

TABLE &

Stability of double a2nd triple rooms

Double Triple
Broke up - 1 9
Stayed together 16 3
TABLE 7

Stability of female and male triples

Female Male
Broke up 7 2
Stayed together 0 5
DISCUSSION

These results would seem to indicate that there are a number
of differences in the effects of the environment on students
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1iving in tripled rather than in doubled room arrangements. %

Tripled as opposed to doubled subjects saw themselves as more
crowded and were less satisfied than doubled students. They seemed
to he more arcused. However, when considering the effects of crowd-
ing on health and the stability of living arrangements, it is the
crowded women who are most negatively affected. It should be noted
that the same pattern emerged on the manipulation checks where the
effects were stronger for women. While the data on arousal were
consistent with results obtained in the laboratory, it would seem
that on the face of it, the sex effects have been reversed.

The most obvicus difference between this study and the labora-
tory studies is that this study concerns long-term crowding, while
only short-term crowding was studied in the laboratory. In addition,
since crowding is stressful, the key mechanism in question is a
process of adaptation to stress. Coping mechanisms which work well
in relation to short-term situations may prove to be extremely
maladaptive in long-term situations. This idea is not new; Selye's

4The study of residential crowding in the Rutgers dormitory
was concluded in early 1975. S8Since that time, the study by M.
Geller, mentioned in Footnote 3, has been completed, and a follow-
up study by L. Rosen is in progress. These studies have indicated
several things. First, the study by Geller indicated that the
stress of the triadic living arrangement was due, in large measure,
to the coalitional properties of the three-person group. It should
also be noted that A. Baum (perscnal communication) has found that
the negative effects of crowded tripled dormitory living seem to
be most pronounced for students who are excluded from a coalition
between the other two roommates.

The study by Rosen, which was a two-year follow-up on the sub-
jects of the original dormitory population, indicated that three-
person female groups were more satisfied with college life than
were any other groups aiter their freshman year. The data analysis
for Rosen's study has not yet been completed, and it is not clear
why tripled women subsequently showed better adjustment to college
life than did perscns in any of the other groups. The effect does
not gseem to be an instance of regression to the mean. We are con-
sidering three major possibilities to account for this finding.
First, it may be due to the presence of helpful social networks that
were formed in the first year. Second, the adverse experience in
the first year may have taught these women coping skills which they
later used. Third, since the clearest differences in Rosen's study
emerged on self-report measures, the data may be due to social
judgment considerations. Since tripled women were most negatively
affected in their freshman yvear, the contrasted improvement brought
about by the change in living conditions may have seemed more strik-
ing to them than to members of other groups.
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TABLE 8

Proportions of students in room

Male Female
In rooﬁ 19 32
out of room i6 9

notion that the very process of adaptation to stress may lead to
further costs resulting from the efforts to adapt is the classic
formulation of this notion. In the laboratory, it has been seen
that short~term crowding leads to increased interdependence among
women and solitary activity among men. These patterns have been
previcusly identified as a "positive" reaction among women and a
"negative" reaction among men. 1In part, these labels reflect par-
ticular values and measures used to study the effects of crowd-
ing in the laboratery. For example, crowded women were more Co-
hesive, viewed each other as more similar, and encouraged each other
to share their distress {4). It was assumed that these behaviors
were "'good." In fact, they represent a particular style in coping
with stress, i.e., increased interdependence. This affiliative
style is typical of women and is also used by them in the long-
term situation. It seems guite possible that it Is this very pro-
cess of high levels of interaction and interdependence among women
which produced the strong negative effects of crowding on the
tripled women., A variety of measures in the present investigation
support the view that women employ this high interaction, inter-
dependent style in long-term living sitvations, while men do not.
This is most clearly seen when one examines which subjects spent
the most time in their rooms and, hence, with each other. The pro-
cedure of questionnaire distribution permitted verification of the
notion that women spent more time in their rooms than did men.
Questionnaires were delivered to subjects in their rooms. If the
subject was not in his or her room, the questionnalre was stamped
with a notation requesting him to place it in a locked box on the
front desk in the dormiteory. In this way, it was possible to
ascertain who were in their rooms and who were not. These data
clearlg indicate that women were in their rooms more often than
men (X“=4.83, df=1l, p < .05).

In addition, subjects were asked to keep a room-use log for
one week's time. On this log, subjects indicated the activities
that were conducted in the room and ncted the time of the day that
they entered and left the room. As can be seen in Table 9, women
tended to spend more time each day in their rooms than did men
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CONCLUSION

In his discussion of scientific methods in the behavioral
sciences, A. Kaplan (The Conduect of Imgquiry. San Francisco:
Freeman, 1964) describes an incident in which a policeman notices
a drunken citizen stooped on all fours and scratching around on the
sidewalk under a lamppost. When asked by the policeman what he is
doing, the drunkard replies that he is searching for a lost house-
key. The policeman asks him where he lives and he points to a
dwelling some 50 yards down the block, The peliceman asks him
whether he remembers losing the key in the wvicinity of the lamp-
post. '"Oh, no,” replies the mam, "I lost it in the front of my
houge.”" "Why, then,"” asks the policeman, "are you locking for it
in front of the lamppost?" ''Oh," replies the drumkard, “because
that's where the light is.” Perhaps there is a lesson in this tale
for investigators studying the effects of the environment. On the
one hand, simple causal models of the type which are usually amenable
to controlled laboratory investigations may not adegquately account
for phenomena such as crowding. Altman's model of crowding is an
example of an altermative to the simple causal model. His approach
seems rooted in the systems theory tradition. Clearly, no single
laboratory experiment could adequately test his model. Rather,
many different investigations are needed to accumnlate information
which can be seen as counsistent or inconsistent with his ideas.

But, in addition to the conceptual issues noted above, one must
ask whether the laboratory, as we have been using it, is really the
best place to study enviromment effects? Singer, et al. (11} have
made this point in a recent article on commutation stress:

As psychologists turn to considerations of their

environment, It is all important that studies be done

of the environment itself, Theoretical or laboratory

work can provide theories, hunches, and a host of de-

tailed studies concerning the effects of selected and
isolated variables; but they cannct substitute for a

study of its aspects of the work outside the laboratory

to which they are addressed. It thus requires acts of

faith and extrapolatiorn to move from a laboratory

phenomena to recommendations of real applicatien. {(p. 18)

There is something very curious about our tenacious hold upon trad-
itional laboratory experimentation in order to feel secure in the
knowledge we obtain. We submit that when it comes right down to it,
the utility of research results for understanding real world phen-
omena requires an act of faith. In the case of well controlled
laboratory experiments, this means on the one hand discounting such
factors as demand characteristics and other such potential artifacts
and on the other hand making the huge inductive leap between a study
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manipulating a limited number of variables in am artificial
laboratory and a more complex real world phenomenon. Alternatively,
when one conducts field studies and cannot control extraneous en-
vironmental variables, a different act of faith is required. In

the long runm, both of these approaches will yield spurious results
which will have to await newer and improved studies for a better,
though still incorrect, approximation to knowledge.
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