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ABSTRACT 
This paper discusses two studies undertaken to 
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I t  has generally been assumed by psychologist and laymanalike that 

crowding (or high population concentration) is stressful to humans and 

results in pathological behavior. However, many commonly held assumptions 

about the effects of such crowding have largely been extrapolated from the 

results of animal experimentation. Calhoun's work (1962) with rats is often 

Lised as a basiS for predicting human responses to high population concent:'a- 

t ion. To date~ there has been l i t t l e  systematic investigation of the effects 

of varying degrees of population concentration with human subjects. For 

example, the relat ive in~portance of reduced space and increased interpersonal 

contact have not been delineated. 

In a recent review, Zlutnic and Altman (1971) have amply documented 

the need for such investigation as has Stokols (1972). The few laboratory 

studies that have been conducted have shown conflicting results and in most 

cases suffer from problems of poor design and confounded variables. Freedman 

(1971) re)orted a study designed to examine the effects of group size and 

available space and found no effects on task performance from either variable. 

More recently (1972) Freedman found that group size and available space 

affects aggressiveness in sexually homogeneous groups, but no effects ~ere 

found in sexually heterogeneous groups. Freedman's subjects, as in almost 

a l l  laborate:y studies, ~ere exposed to these conditions for  a few hours, 

which places a severe l imi tat ion on the a b i l i t y  to generalize from his 
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findings. A more extended laboratory study was conducted by Smith and Hay- 

thorn (1972) with highly selected naval volunteers~ t~hile this stud)' was 

not conducted to study the effects of crm.sding, variations in group s-ize 

agd spacewere examined. Limited variation in space and group,size ~ve,re 

observed over a 21-day period, with low space andhigh group size yielding 

the Iiighest degree of psychological s~ress. This study involved only t~(o 

levels of space limitation (70 or 200 cubic feet) and group sizes of onIj t~.~o 

or three. 

Survey studies have likewise been few in number and reported conflict- 

ing results. Schmitt (1957, 1966) indicated that pnpulation concentration 

can affect several measures of social pathology. According to Winsborough 

(I755), controlling for socioeconomic factors reduced the relationship between 

c~;oNding and social pathology. In a more recent study, Galle, Gove and 

FlcPherson (1972) have reported strong positive relationships between social 

pathology and population concentration, independent of socioeconomic factors. 

The evidence thus far on the effects of crov,ding is scanty and con- 

flict:ing, tVe concluded that a systematic investigation of these effects was 

needed with particular attention to the space and interpersonal contact 

dimensions over time. In deciding on an'appropriate setting for such investiga- 

tion, laboratory studies ~ere ruled out for tvzo reasons. First, because 

ethical considerations preclude the use of experimentally induced stress over 

long periods of time and second, because tile laboratory subject knows that 

he can expect the stress to be terminated after a brief period of time. Since 

statistical surveys providel i t t le  opportunity for controlYed experimentation, 

and laboratory studies also have limitations, we explored the feasibi l i ty of 

a f ield setting for crm~dlng research. 
i J"  
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The next question was what considerations s!~ould determine the 

part icular f ie ld  setting to be used. Fi rst ,  we needed a setting that would 

provide a range of crowding degrees v#ithin long-term housing arrangements. 

The second essential characterist ic was that we could separate effects of 

social and spatial density. 

~,le define social density to include both actual and potential inter': 

personal relationships within a part icular housing uni t ,  while spatial 
i 

density is measured in terms of square footage per man in a part icular 

housing unit .  

Possible f ie ld settings that were considered and reje,~ed v~re ( I)  

college dormltories--because of l imited range of crowding conditions; (2) 

sub~arine crews, because of self-select ion; (3) tenement populations, because 

residents spend varying amounts of time away from the setting. We concluded 

that the use of a prison setting might overcome the disadvantages of the 

other f ie ld  settings and provide some unique advantages as well. 

On-site surveys of prisons r~nging from municipal j a i l s  to maximum 

security federal prisons at several locations throughout the country con- 

vinced ~s that prisons viere indeed an appropriate setting for crowding 

research. I~ide ranges in crowding conditions were found to exist.  There 

was the opportunity for long-term observation and ava i lab i l i t y  of biographical 

da ta .  In addit ion, we f e l t  assured of a high volunteer rate because of the 

non-aversive character of the prJcedures in most behavioral testing. Of 

~:~articular importance to us, prison environments allow the poss ib i l i ty  of 

separating social and spatial density factors. • 

He realize that prison populations d i f fe r  in some respects •from other 

populations, but we feel that the advantages outweighed thepotent ia l  dis- 

advantages. 
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In our initial studies at the Texarkana faci l i ty ,  ~,~e have employed 

t,~o measures that •have been reported in other Contexts to be sensitive to 

psychological stre,.;s. These are mood state self reports and rate of 

psycho somatic i I I heSS compl ai nts. 

Mood state self reports were employed to determine i f  theywould b~ -' 

sensitive to variations in crowding. In our f i rst  sample, involving 49 

inmate volunteers, none of ti~e scales yielded statistically reliable relation- 

ships with spatial density. With regard to social density, only one of the 

three scales--the anxiety scale--yielded a significant relationship. Even 

in this case, the relationship w2,s a quite modest positive correlation of 

.30. 
-- i 

In our most recent second sample, involving 36 inmate volunteers, t 

we obtained no significant relationships among any of the mood states and 

v~riations in either spatial or social density. We considered the possibility 

that the IQ level of the subjects might be a factor. Both samples, however, 

had a mean IQ of I09. We investigated the possibility that ceiling effects 

were obscuring the relationships. However, the mean anxiety score on sample 

cne was 8.37 and for sample two, 8.94. Since the maximum possible score is, 

21, there is much room for upward variation. All of the scores fell  into 

the  low to mildly anxious range. The lack of relationship obtained between 

mood state measures and variations in crowdinq appear consistent~with the 

general lack of cro~vding effects reported in laboratory studies. 

In the second'sample we obtained a measure of rate of psychosomatic 

illness complaints. This variable has been reported in severa~ pa:~t studies 

to be related to psychological stress. We observed significant differences 
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in the rate Of complaints betv4een low and high-social density conditions• 

.Ho,:sever, in this second sample, ,ve were able to Obtain total  length of con- 
J 

f ine merit data on each volunteer. Social density and total  length of con- 

finement proved to be moderately corre la ted( - .44 )  and a par t ia l  correlat ion 

removing the •contribution of total  length cf  confinement indicated that 

there is no relat ionship between social density and rate of psychosomatic : 

i l lness.  I'Je suspect this same part ia l  dependency of total  length of  con- 

finement and soc,al density may account for the one posit ive f lnding in the 

f i r s t  sample bet~-~een anxiety and social density.  Our findings for  these two 

measures then are quite similar to the outcomes reported in laboratory studie;~ 

of Crowding. That is, the most common finding in laboratory studies and in 

our field investigation which employed mood and illness measures, is no 

strong influence of variations in crowding. This is not to say, as will be 

seen in the next paper, that crowding variations have no psychological effects. 

But, at least, with regard to these tv~o measures, that a~'e related to stress 

ir, other contexts, we obtained no reliable relationship to variations in 

~.ro~vdi ng. 

~le have become convinced on the. basis of our ov:n work and past research, 

tV.at (",me cannot safely assum.e that crowding will affect behavior in any sub- 

Stantial way. The effects, when they are detected, will probably be far more 

subtle than we generally assume. 

Finally, we ~,~ould like to reiterate that the prison environment 

provides wide and partially independent variations in social and spatial 

density, and therefore is a usef,1 environment in which to examine the pos- 

sible Contribution of these two variables to human behavior. 
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