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THEMATIC SESSION: PSYCHOLOGICAL AND DESIGN ISSUES IN HOUSING 

HOUSEHOLD CROWDING AND MENTAL HEALTH: THE 
IMPORTANCE OF EXPOSURE DURATION 
Stephen Lepore and Gary Evans, Program in Social Ecology, University of California, Irvine 

ABSTRACT 
The present longitudinal study on residential density,. interpersonal processes, and psychological health 
lliustrates the Impm-tance of exposure duration In envIronment-health research. With longer exposure to 
reSidentIal density, IndiViduals reported higher levels of psychological symptoms, lower perceived social 
support, and a greater tendency to socially withdraw. More importantly, the processes linkino- density to 
psychological health changed over time. After 2 months of living together, density had negative effects on the 
psychological health of reSidents With average m- low levels of perceived social support; it had little impact on 
reSidents With high levels of perceived social support. In addition, residential density was associated with 
greater SOCial Withdrawal which, In turn, was negalIvely associated with psychological health. However, 6 
months later, reSidential denSity appeared to alter directly interpersonal relationships in the household such 
that the people became increasingly withdrawn and perceived their house mates to be relatively unsupportive. 
These changes In Interpersonal. relalIons and perceplIons of social suppm-t seemed to account for the 
IncreasIng negalIve effect of denSity on psychological health over time. 

Many researchers have suggested that crowding 
contributes to psychological and social pathol­
ogy. These inferences are usually based on as­
socia,tions between aggregate measures of 
population density and physical and mental ill­
ness, delinquency, crime and imprisonment 
(Baum & Paulus, 1987; Evans & Cohen, 1987). 
However, aggregate data cannot link particular 
features of individuals' environments (e.g., 
crowded residence versus crowded neighbor­
hood) to pathology. In addition, potential con­
founds (e.g., prior health) are not controlled, 
individual differences are obscured, causal direc­
tion is ambiguous, and diverse indexes of crowd­
ing are used. A partial solution to these problems 
is to investigate specific environmental'factors re­
lated to crowding (e.g., residential density) and to 
use individual- level surveys in data collection. 

After an extensive review of the literature, we lo­
cated only 7 published studies on the effects of 
objectively measured crowding (i.e., residential 
density) on individuals' psychological health. Two 
of the studies found no association between den­
sity and psychological health (Baldassare, 1979; 
Mitchell, 1971), while the other three found nega­
tive associations between density and 
psychological health (Evans, Pal sane, Lepore, & 
Martin, 1989; Gove, Hughes, & Galle, 1979; Mar­
sella, Escudero, & Gordon, 1970). All of the 
studies suffered from one or more methodologi­
cal flaws. Baldassare used general items to as­
sess psychological health rather than a 
standardized scale; Mitchell's data appear to be 
multicollinear; Marsella and colleagues did not 
control for the potential confounding effects of in-

come; and all of the studies were cross-sectional 
with no controls for potentially important con­
founds (e.g., prior psychological health). 

The present study attempts to correct many of 
the shortcomings of previous studies in order to 
assess whether (and how) residential density 
(measured as persons per room) might lead to 
decrements in psychological health. Specifically, 
we examine the effects of density on psychologi­
cal health, social withdrawal and perceived social 
support for 3 time periods post- occupancy (ap­
proximately 2 weeks, 2 months, and 8 months). 
We are mainly concerned with estimating the size 
of the effect of residential density over different 
exposure durations and the role of social 
withdrawal and perceived social support in ex­
plaining the relation between density and 
psychological health. 

METHOD 

Subjects 

Participants were 175 college students (73 men, 
102 women), representing 77% of the time 2 
sample and 67% of the time 1 sample. Par­
ticipants who completed the third interview did 
not differ significantly from those who moved or 
dropped out in their mean level of psychological 
symptoms measured at time 1 (p .05). The 
sample was predominantly white (64%), with an 
average age of 20 years (SD = 2.3 yrs.), and a 
monthly income of $698.90 (SD = $324.60). 

Procedure 
An equal number of men and women who were 
seeking to move into off-campus apartments 
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were randomly selected, though only one person 
per apartment was allowed to participate ( 10% 
refusal). For compensation, respondents were 
eligible to win $300.00, $100.00, or $50.00 from a 
lottery. We administered 3 20-minute structured 
telephone interviews at approximately 2 weeks, 2 
months, and 8 months post-occupancy. Inter­
viewers were blind to participants' housing condi­
tions; participants were blind to our study 
objectives. 

Measures 
Demographic data were collected at time 1. 
Residential density, social withdrawal, social sup­
port in respondents' apartments, and psychologi­
cal distress were measured at time 1, 2, and 3. 
Residential density was calculated as the ratio of 
persons per room. 

Social Withdrawal. The 8-item social withdrawal 
scale (alpha = .93) measures withdrawal be­
haviors and thoughts (e.g., "stayed in your 
bedroom to avoid interacting with your room­
mates") for the prior week on a 5-point scale (0 
"never" to 4 "very often"). Scale validity is docu­
mented in Lepore, Merritt, Kawasaki, and Man­
cuso (1990). 

Social Support. The Social Support Appraisals 
scale (SS-A; alpha = .78) (Vaux et aI., 1986) 
measures perceived social support. For example, 
respondents indicated on a 5-point scale (1 
"strongly disagree" to 5 "strongly agree") if they 
could "rely on their roommates". The SS-A has 
adequate validity (Vaux, et aI., 1986). 

Psychological Distress., Psychological distress 
was measured with a standardized, 25-item 
symptom checklist from the Demoralization Index 
of the Psychiatric Epidemiology Research Instru­
ment (PERI; alpha = .92) (Dohrenwend, Shrout, 
Egri, & Mendelsohn, 1980). Respondents indi­
cated on a 5-point scale (0 "never" to 4 "very 
often") whether they had experienced particular 
symptoms (e.g., "felt anxious") in the prior week. 

RESULTS 

Comparison of Time 1, Time 2, and Time 3 Inter­
correlations. As shown in Table 1 residential den­
sity at time 1 was not significantly correlated with 
psychological symptoms, but increased with 
longer exposure to residential density. There was 
no statistically significant correlation between 
density and social support or social withdrawal 
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until time 3. Statistically significant correlations of 
social support and social withdrawal with 
psychological symptoms at time 1 increased in 
strength by time 3. Finally, the significant negative 
correlation between social withdrawal and social 
support increased substantially from time 1 to 
time 3. 

Table 1 

IntercorrelotioDS for T;l!!e 1 Time 2 t and Time 3 (n=175) 

:r..i..m.Ll. Symptoms 

Density .12 

Symptoms 

Withdrawal 

~ Symptoms 

Density .20*-

Symptoms 

Withdrawal 

~ symptoms 

Density .23*· 

Symptoms 

withdrawal 

*P<' OS, two-tailed. 

**p<. 01, two-tailed. 

***p<.OOl, two-tailed. 

Withdrawal social Support 

.14 -.14 

.32**· -.22*· 

-.15" 

withdrawal Social support 

.12 -.06 

.42**" -.38**-

-.37**-

l4'ithdrawal Social Support 

.27·*· -.34"-· 

.53*·" -.39*** 

-.52*** 

The Role of Social Support. Because density and 
social support were independent at time 2, we ex­
amined their interactive effects on psychological 
symptoms. The negative interaction was statisti­
cally significant, b = -2.10, P .01 (Figure 1). After 
2 months of living together, density only had 
negative effects on the psychological health of 
people with average or low levels of social sup­
port. These analyses maintained with statistical 
controls for time 1 psychological symptoms, so­
cial withdrawal and income. 

Fiqura 1. 

Regression of Tim. 2 Sympt.OMS. on Qenlitv for .l !&vels 0' Sochl Suppor~ .. 
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Note. Regressions adjusted tor ti:ne 1 symptoms, withdrawal, and income. 
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By time 3, however, density and social support 
were no longer independent: higher density was 
associated with lower perceived social support. 
Therefore, we examined the potential mediating 
effects of social support in the density­
psychological symptom relation. This hypothesis 
was tested using a series of regression analyses 
with statistical controls for time 1 psychological 
symptoms and income. Higher residential density 
was associated with higher levels of psychologi­
cal symptoms (Line one, Table 2). Social support 
was associated with lower levels of psychological 
symptoms (Line two, Table 2). However, when 
the effects of social support also were taken into 
account, density was no longer a significant, in­
dependent predictor of psychological symptoms 
(Line 3, Table 2).1 

Table J 

Regression of Time 3 C:;oci1!ll ~upport or,to Density a0'4 withdrawal 

Total 

Predictor R' F(Total R') £:.R2 TCD,.F2} d! b SE, 

Density ." 11.2'**- .11 ::11.77"'·· 1,172 -4.18 .,. 
Withdra .... al .2S 22.24··· .22 52.84 .. •• 1,172 - .2S .0' 

Density loJith .33 :;20.87··· .05 12.33*** 1,171 -2.91 .S3 

additional 

control for 

.'ithdraval 

Notes. Time 1 symptOl'llS and income ... ere entered first in the regression 

equations as statistical controls. 

.p<.05, t\olo-tailed. 

**p<.Ol, t .... o-tailed. 

..... p<. 001, t .... o-tailed. 

The Role of Social Withdrawal. Parallel, hierarchi­
cal regression analyses showed that the linkage 
between residential density and impaired social 
support was· largely mediated by social 
withdrawal at time 2 and time 3. For brevity, the 
stronger, time 3 results will be reported. Time 1 
psychological symptoms and income were used 
as statistical controls. As shown in Table 3 (Line 
1), density was associated negatively with social 
support after controlling for income and prior 
symptoms. Social withdrawal also was as­
sociated negatively with social support (Line 2, 
Table 3). When the effect of social withdrawal was 
taken into account, the effect of density on social 
support decreased substantially (approximately 
30%), though it still remained a statistically sig­
nificant predictor of social support 2. Thus, social 
withdrawal appears to account for part of the 
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relation between higher density and lower per­
ceived social support. 

Table :2 

RearsSSLOD 0' Time 3 SYmptoms or:"o Qensity and Sgcial Slmpgr': 

Total 

Predictor R' F(Total R2) ij.,R1 F(Cl.2) dr b SEo 
Density .4. 48.55*-"- .02 4.69** 1,172 5.51 2.54 

Social support .51 56.96*** .06 22.04*** 1,172 - .91 .20 

Density with .51 44.25*** .00 .54 1,171 1.89 2.5S 

additional 

control tor 

social support 

Notes. Time 1 symptoms and income were entered first in the regression 

equations as statistical controls. 

.p<.OS. t .... o-tailed. 

**p<.01, t .... o-tailed. 

:U'*p<.001, t'.i'o-tailed. 

DISCUSSION 

The present findings highlight the importance of 
temporal factors in research on environments 
and health. With longer exposure to density, in­
dividuals reported higher levels of psychological 
symptoms, lower perceived social support from 
housemates, and a greater tendency to withdraw 
from housemates. These results maintained even 
with statistical controls for socioeconomic factors 
and psychological symptoms at the time of initial 
occupancy. Unfortunately, the bulk of empirical 
research in crowding (Baum & Paulus, 1987), and 
in environmental stress more generally (Evans & 
Cohen, 1987), has relied upon cross-sectional 
deSigns. In field studies in which random assign­
ment is impossible, unmeasured factors might in­
fluence both selection into groups (e.g., high­
versus low-density dwellings) and outcomes 
(e.g., psychological health). These selection fac­
tors can create spurious associations between 
the independent and dependent variables. By 
controlling for income and initial symptoms 
levels, and by testing for spurious relations, the 
longitudinal design of the present study builds a 
substantially stronger causal argument linking 
density to psychological symptoms than would 
otherwise be possible. 

If data had been collected at only one time 
period, our estimate of the strength of the relation 
between density and psychological health would 
have been misleading. Moreover, the process 
linking density to psychological health might have 
been represented as a static sequence rather 
than as a dynamic, evolving system of changing 
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interpersonal relations and perceptions. 

More specifically, if we only had data from 2 
months of exposure, we would have concluded 
that residential density appears to increase social 
withdrawal and psychological symptom levels, 
and to have particularly strong effects on 
symptom levels among individuals with lower per­
ceived social support. We would have concluded 
further that density does not appear to have a 
direct effect on perceived social support. How­
ever, after 8 months of exposure to high-density 
households, perceived social support no longer 
protects people from the negative effects of den­
sity, instead density becomes directly associated 
with lower levels of perceived support. In addi­
tion, the reduction in perceived social support ap­
pears to explain the increasing, negative effect of 
density on psychological health. Thus, at time 2 
social support is independent of density and ap­
pears to protect people from the adverse 
psychological effects of density: but by time 3 
support is endogenous to density and appears to 
explain its adverse psychological effects. These 
trends further substantiate the extra effort and 
reasons required to conduct longitudinal studies 
in environment and health research. One cross­
sectional snapshot could not have given us in­
sight into the dynamic impacts of residential 
density on psychological health. 

The present results corroborate our earlier sug­
gestion (Evans et aI., 1989) that residential den­
sity can increase psychological symptoms by 
interfering with social relations and perceived so­
cial support. Examining cross-sectional data col­
lected from young, adult males in urban India, we 
found that social support explained most of the 
variation between density and psychological 
symptoms. We speculated that one of the ways in 
which people cope with chronic crowding is to 
withdraw. We further argued that an unintended 
consequence of this coping strategy would be 
the erosion of supportive social relationships. The 
present results certainly support these 
hypotheses. 

However, these results also suggest that it takes 
many months for density to erode social relations 
to the extent that mental health is affected. Thus, 
in other settings where unrelated individuals must 
live in crowded conditions, the mental health ef­
fects will depend upon the duration of exposure 
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to the crowded conditions. The longer the ex­
posure, the worse the consequences for social 
relations and psychological health. Thus, our data 
counter suggestions that people can adapt to 
chronic crowding with little or no ill effects. Al­
though some laboratory data indicate that people 
may tolerate crowding by socially withdrawing 
(Epstein, 1982), the present data suggest that 
withdrawal may have unintended consequences 
of eroding social support. 

Few environment and health researchers have 
examined the relation between enduring environ­
mental exposures and health, particularly at dif­
ferent points in time. Exposure duration is an 
especially important variable in applied or 
naturalistic research that includes occupational, 
recreational, educational, and residential settings. 
Both short-term and cumulative health effects of 
these environments should be understood lest we 
under or overestimate them. In addition, if we are 
to plan interventions in these settings, we must 
understand the processes that link environmental 
features to health. As the present study has 
demonstrated, such processes can change over 
time as people continually adjust and readjust to 
the environment. 

FOOTNOTES 

1 As a partial test for spuriousness, the density and social 

support terms were entered in reverse order in the regres­

sion equation predicting psychological symptoms. If a third, 

unspecified variable was creating a spurious association be­

tween density and social support, reversing the terms should 

not affect the results of our regression analyses. However, 

reversing the terms of the equation did alter the results. Par­

tialling out the effects of density, income, and prior 

psychological symptoms did not attenuate the effect of so­

cial support on psychological symptoms. 

2 As a partial test for spuriousness, the density and social 

withdrawal terms were entered in reverse order in the regres­

sion equation predicting social support. Spuriousness was 

riot indicated. 
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ON THE EXPERIENCE OF LIVING IN A SICK BUILDING 
Peter Nergardh, Royal Institute of Technology, School of Architecture, Dept. of Form and Environment 
Harrie Ryd 

ABSTRACT 

The object of this study, based on two interviews, is to develop an understanding of how residents of sick 
buildings experience their dwellings and what implications of living in a sick building are for the quality of 
their lives. Research on the problems connected with sick buildings has been limited but needs to be dis­
cussed in a wider context. The interviewees' accounts highlight the complexity of the problems associated 
with sick buildings. Some areas for future investigation are proposed. 

BIOCLIMATIC DESIGN AS AN ALTERNATIVE TO THE 
ENVIRONMENTAL AND ENERGY PROBLEMS IN URBAN AND RURAL 
SECTORS OF MEXICO 
Jose Garcfa, Metropolitan Autonomous University, Azcapotzalco, Mexico 

ABSTRACT 

Most human activities throughout history have been characterized by an inappropriate utilization of ener­
gy in all its forms. This has provoked severe damage in our ecosystems. The result of the industrial ac­
tivities during the last fifty years, based on an intensive exploitation and burning of fossil fuels (Le. coal, oil, 
gas, etc.), and the explosive growth of population, has critically damaged our natural habitat. Some of the 
environmental problems of our planet are: the "greenhouse effect", the destruction of the ozone layer and 
rain forests, the formation of acid rain, etc. As to the built environment, a significant proportion of the 
damage has been caused by predatory human activities in the way energy (mainly fossil fuels) is used in 
buildings, where humans live, work, study, and socialize. Nowadays, nearly half of the commercial energy 
available in the world is consumed in buildings. The objective of this paper is to establish alternatives 
based on a more conscious use of energy in buildings and to integrate them into the environment in a 
sustainable manner such that buildings are designed and built taking into account the real psycho­
physiological needs of the occupants in time and space (Biociimatic Design). The particular objective of 
this research is to present the necessary mechanisms, using bioclimatic design principles in buildings, to 
propitiate integration into the environment in the different climatic regions of Mexico, which also leads to 
energy conservation. These actions are based upon the utilization of the natural renewable energy resour­
ces, as an alternative to help resolving some of the environmental and energy problems of the country 
and to establish at the same time the appropriate conditions to achieve an authentic quality of living. 
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