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The Influence of Perceived Prison Crowding on
Male Inmates’ Perception of Aggressive
Events
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This study examines whether, in a male prison, the subjective experience of crowding increases the
likelihood that events are perceived as aggressive in nature, and whether the protagonists involved are
viewed as more hostile, malevolent, and aggressive. In addition, this paper also examines the possible
mediating effects of stress, arousal, and psychological well-being on two hypothesised relationships.
First, these mediating factors are examined for the link between individuals’ personal space preferences
and their perceived level of crowding. Second, these factors are examined for the link between perceived
crowding and interpretations of an aggressive event. Such associations may help to explain why
crowding and aggression are linked within a social interactionist perspective. The results confirmed
previous findings that crowding is linked to increases in arousal and stress, and a reduction in
psychological well-being. This study also found, however, that those inmates who experienced crowding
were also more likely to interpret behaviour as aggressive and violent. This relationship was not
mediated by arousal, stress, or psychological well-being. However, these factors were found to partially
operate in the relationship between personal space preferences and the experience of subjective
crowding. The implications of this study for social interactionist explanations of the link between
crowding and prison violence are offered. Aggr. Behav. 30:273-283, 2004. © 2004 Wiley-Liss, Inc.
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INTRODUCTION

Aggressive and violent behaviour in prisons is a significant problem for penal systems
around the world [Logan et al., 2001; Useem and Goldstone, 2002; Wood and Adler, 2001].
The current research examines whether in such crowded and problematic environments, the
subjective experience of crowding increases the likelihood that events will be perceived as
more aggressive in nature, and whether the protagonists involved will be viewed as more
hostile, malevolent, and aggressive. Such an association may help to explain why crowding
and aggression are linked within a social interactionist perspective. This paper also examines
the possible mediating effects of stress, arousal, and psychological well-being.
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Various reasons for such prison violence and aggression have been suggested. Problematic
management strategies [McCorkle et al., 1995], the prevalence of substance abuse [Logan
et al., 2001], and the existence of violent subcultures [Ireland, 2000], have all been proposed as
possible causes. The relationship between aggressive behaviour and crowding, however, has
been well established in prison contexts [Cox et al., 1984; Lester, 1991; Paulus and McCain,
1983; Porporino, 1986], and other environments, including psychiatric units [Ng et al., 2001],
and in the home [Evans and Lepore, 1993]. The literature, however, is more equivocal about
the reason for this link. It has been suggested that those who are subjected to crowded
conditions, and also lack a social support network, may become more prone to distress
[Lepore et al., 1991]. This distress may then, in turn, be linked to increases in aggression,
although this mechanism is not specified. Also, social identity influences have been suggested
as a factor in supporting the exhibition of violence and non-violence in crowded situations
[Stott et al., 2001], particularly in cases in which the crowd’s activities are normatively
associated with aggression.

Social interactionist perspectives on aggression and violence, however, have more recently
emphasised the impact of participants’ perceptions and interpretations of the aggressive
event, as well as the motivations and intentions of others involved in the incident [Lawrence
and Leather, 1999a, b, 2003]. Lawrence and Leather [1999b, 2003] for example, showed that
environmental conditions can influence the extent to which individuals interpret aggressive or
ambiguous behaviours as being malevolent, hostile, and intentional in nature. Evidence also
suggests that when individuals interpret others’ behaviour as hostile, they are more likely to
then feel aggrieved, and retaliate [Tedeschi and Felson, 1995].

In order to examine the impact of crowding and aggression, it is important to consider (i)
the degree to which individuals perceive themselves to be living under crowded conditions,
and (ii) their own personal space preferences. This is particularly pertinent when considering
the link between violence and crowding. Previous research has highlighted the increase
in personal space preferences among violent offenders [Hildreth et al., 1971], particularly
among those also scoring higher on relevant dimensions such as psychoticism [Eastwood,
1985]. Any examination of crowding must address this subjective preference for
personal space. This will differ across individuals, and will be a pertinent variable for those
within a prison population. The current research is conducted within a large UK local
medium to high security prison. These are prisons that receive prisoners directly from court,
either on remand or newly sentenced. Local prisons as a whole have been described by HM
Inspector of Prisons as ““the most overcrowded, on average holding 26% more prisoners than
they are resourced to do” [Annual Report 1997-1998 of HM Chief Inspector of Prisons:
p-10].

Relationships between personal space preferences, crowding, and the perception of
aggression may not be direct. Rather, several possible mediating factors have been identified.
Firstly, it may be that the experience of crowding is not an inevitable outcome of an
individual having a large personal space zone. Such a relationship may be mediated by stress
or arousal the individual is experiencing, either at the time or chronically [Worchel and
Hunter Brown, 1984].

Secondly, the experience of arousal and stress may also mediate the relationship between
crowding and the perception of aggressive events. Higher levels of arousal have been
associated with both the exhibition of aggression [Anderson and Bushman, 2002; Knight
et al., 2002] and the experience of crowding [Worchel and Hunter Brown, 1984]. In addition,
the experience of stress has been associated with aggressive responses according to cognitive
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neoassociation approaches [Berkowitz, 1993]. This theoretical view suggests that the
experience of stress triggered by aversive environmental characteristics auto-
matically activates negative or aggressive thoughts and memories, and will evoke related
aggression-related constructs, thus increasing the likelihood of hostile interpretations
of events. Therefore, any link between crowding and the hostile attributions of aggressive
events may simply be due to an increase in arousal or the experience of environmental
stress. For the purposes of this study, arousal will be measured subjectively by the
participants using the Stress Arousal Checklist [SACL, Mackay et al., 1978], rather than via
any physiological markers. The SACL has been validated in previous work which showed
consistent associations between SACL scores and physiological responses to stress and arousal
(e.g., levels of salivary lysozyme [Perera et al., 1997]). The SACL measures state rather than trait
levels of arousal, and so is relevant to this study, as the impact of crowding on arousal is of
interest.

Finally, crowding has been associated with lower psychological and physiological well-
being [Lepore et al., 1991]. For example, the rate of suicide in prisons has been seen to
increase as overcrowding increases [Lester, 1991]. In addition, Evans and Lepore [1993] have
illustrated that the link between the experience of crowding and psychological distress
can lead to social withdrawal. This increase in withdrawal from social interactions
with others may be associated with a corresponding increase in attributing aggressive or
hostile intentions to the actions of others. In addition, psychological distress has been
associated with the exhibition of aggression [Anderson, 2002]. It is also well established that
depressed individuals generate more negative attributions for the behaviour of themselves
and others [Buchanan and Seligman, 1995]. Therefore, this study will also examine the extent
to which psychological well-being mediates any relationship between crowding and
aggressive attributions about the behaviour of others. Well-being is measured here using
the General Well-Being Questionnaire, which examines psychological and physiological
health over the previous six months. As health fluctuates less rapidly than arousal, it is
assumed that this measurement is appropriate for the current study [Headey and Wearing,
1989].

The main aims of the study are as follows. Firstly, this paper examines whether male prison
inmates experiencing crowding can influence the way in which the behaviour of others is
perceived, using a subjective perception of crowding questionnaire, and their responses to a
written account of a violent episode. According to cognitive neo-association models of
aggression, it is predicted that individuals who experience crowding will make more
aggressive attributions about the behaviour of other individuals.

Secondly, this study also measures participants’ preferences for personal space using
a version of the stop-distance technique [see, for example, Eastwood, 1985], in order
to examine the extent to which perception of crowding is related to personal space
zones of inmates. It is expected that increased personal space preference will be positively
related to perceived crowding. The study will also examine whether personal space
preferences are linked to the extent to which the behaviour of others is perceived to be
aggressive.

In addition, the extent to which the experience of subjective arousal and stress mediates the
relationship between personal space preferences and the experience of being crowded will be
assessed. Finally, this study will also examine whether arousal, stress, or psychological well
being mediates the relationship between perceived crowding and hostile attributions of an
aggressive event.
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METHOD
Participants

Seventy-nine prison inmates from a medium to high security prison participated in the
study. All participants were volunteers and all were adult male. Inmates ranged in age from
21-35 years, and the mean and modal age was 25 years old. This age range is representative
of the prison population as a whole, with 66% of male inmates in the UK falling between
the ages of 21-39 [HMSO, 2000]. Data regarding length of time spent in the prison was
not measured, as it was a condition of the research that the inmates would not be identified.
It was felt that length of stay and age data together could be used to identify individuals.
All participants completed the study individually with the researcher. Inmates were
recruited from three basic prison wings. All inmates present on the wings at the time
of data collection were included for the study, with the following exemption criteria.
Inmates did not take part in the study if (i) they were currently under disciplinary action
and under solitary confinement, (ii) English was not their first language, and (iii) if
they had very low levels of literacy. Whilst this removed some groups from the sample,
it was not felt that this compromised the representativeness of the sample to any great
extent.

Measures

Personal space preferences. This was measured using an ‘imagined’ stop-distance
technique. Each participant is given a sheet of paper with a cross in the centre, and asked to
imagine that the cross represents the inmate standing motionless in an empty room. They are
then asked to imagine that a person is walking towards them from each of four directions:
towards the participant’s face; towards the participant’s left side; towards the participant’s
right side; and towards the participant’s back. Participants have to indicate the point at
which they would like the person to stop. The standard stop-distance technique is a well-used
measure of an individual’s personal space [see O’Neal et al., 1979]. Using the imagined test,
however, meant that some measure of individual personal space preferences could be
gathered in this more restricted data collection environment. The alpha co-efficient for the
four items was good o = .81, with higher scores indicating a preference for extended personal
space. The four items were converted into a composite score by calculating the mean personal
space score for each participant.

Subjective Crowding Questionnaire (SCQ). A measure of subjective crowding was
developed for the purposes of this study. Items were constructed in order to measure
previously identified components of subjective crowding, while maintaining the relevance of
questionnaire items for a prison population. These included: available social support [Evans
and Lepore, 1993]; access to resources [Epstein, 1982]; amount of privacy [Altman, 1975];
demands upon attention [Baum and Paulus, 1987]; and social withdrawal [Evans et al., 2000].
The measure consisted of 16 statement-items e.g., ‘I often feel that privacy is difficult to
achieve,” followed by a Likert-type scale, where 1 indicates strong agreement with the
statement, and 7 indicates strong disagreement with the statement. Alpha co-efficients within
this study were good (o = .72) and the scale was condensed to a composite score by
calculating the mean score for each participant across all items. Items were reversed as
appropriate to ensure the unidirectional nature of the scales. High scores indicated higher
levels of subjective crowding.
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Stress-Arousal Checklist [SACL - Mackay et al., 1978]. This scale measures
participants’ current levels of stress and arousal using an adjective checklist, e.g. energetic
(arousal), and uneasy (stress). Participants indicate the extent to which each adjective
accurately describes their current state on a four-point scale. Alpha co-efficients were good
(stress: o = .84; arousal:a = .78), with high scores indicating higher levels of both stress and
arousal.

General Well-Being Questionnaire [GWBQ - Cox et al., 1983]. Questions ask
participants to indicate their levels of well being over the previous six months. Items comprise
symptoms related to the experience of tension (e.g. have you been tense or jittery?) and
fatigue (e.g. have you got tired easily?). Participants indicate on a five-point scale the extent
to which they had experienced each symptom: (4) all the time; (3) often; (2) sometimes; (1)
rarely; and (0) never. Alpha co-efficients were good (tension: o = .79; fatigue: oo = .81), and
high scores indicated higher levels of tension and fatigue.

Perceptions of Aggression Scale (PAS). A measure of perceived aggression
was developed for the purposes of this study. The measure involves participants responding
to a written account of a violent incident by completing a 43-item questionnaire. The
incident report of an aggressive interchange between two prisoners at a mealtime acts as the
stimuli for participants. This scenario was chosen because mealtimes have been highlighted as
a potential trigger for aggressive episodes in prison [Lanza et al., 1994] and would therefore
be relevant for this sample of participants. Similar materials have been used elsewhere to
illustrate differences in perceived aggression [Lawrence and Leather, 2003].

Following the incident report, participants are requested to make a series of judgements
about the aggressive event, related to existing literature on aggressive perceptions and
attributions. Specifically, 43 statements are presented relating to concepts of protagonists’
intent e.g., ‘Pete intended to push John into the counter’ [Geen, 2001]; protagonists’
malevolence, e.g., ‘John shoved Pete to teach him a lesson’ [Tedeschi and Nesler, 1993];
justification of the behaviour, e.g., ‘John was justified in shoving Pete’ [Leather and
Lawrence, 1995]; foreseeability of harm, ¢.g., ‘Pete knew that John was likely to get hurt’
[Tedeschi and Nesler, 1993]; attribution of responsibility, e.g., ‘John was to blame for causing
the fight’ [Shaver, 1970]; and sympathy, e.g., ‘I feel sympathetic towards John’ [Leather and
Lawrence, 1995]. Participants are asked to respond to each statement on a Likert-type scale
where 1 indicates strong agreement with the statement and 7 indicates strong disagreement
with the statement. Again, the alpha coefficient obtained was good (o = .89), so the scale was
condensed to a composite score by calculating the mean score for each participant across all
items. Items were reversed as appropriate to ensure the unidirectional nature of the scales.
High scores indicated greater perception of aggression occurring during the incident.

Procedure

Participants were asked initially, via the prison officers, whether they would agree to take
part in the study. All the participants who were asked agreed to take part. Each participant
was then taken from his cell to a private room. They were given an information sheet
outlining the materials for completion, and they were asked to sign a consent form if they
agreed to take part. No participant withdrew consent at any point. The participant was then
given a booklet containing the study materials, and all participants were made aware that
they could ask questions to the researcher at any point. There was no time restriction and
participants worked through the booklet in the following order: (i) imagined stop-distance
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task; (i) subjective crowding scale; (iii) perceived aggression scale; (iv) stress-arousal
checklist; and (v) general well-being questionnaire. When the participants had completed the
booklet, the purpose of the study was fully explained.

RESULTS

All means, standard deviations (SDs), Range, and alpha coefficients are shown in Table 1.
Tests for normality were conducted on all variables, and all but two variables were found to be
normally distributed in this sample. Uptight scores were slightly positively skewed, and so were
subject to a square root transformation, which resulted in normal distribution. Arousal scores
were slightly negatively skewed, and so were subjected to reflect and square root transformation,
which also resulted in normal distribution [following Tabachnick and Fidell, 1996].

The zero-order correlations are presented in Table 2. Subjective crowding was positively
associated with arousal (r = .34; p< .01), personal space preferences (r = .43; p< .01), and
stress (r = 45; p< .01). Importantly, there was an association between perceived crowding
and perceptions of aggressive behaviour, (r = .27; p<.02). A power analysis showed that for
this sample, all correlations where r<.28 indicates a large effect [Cohen, 1988].

Mediation Effects of Stress and Arousal

Two separate sets of regression analyses were therefore performed to test whether arousal
and/or stress mediate the relationship between personal space and subjective crowding,

Table I. Descriptive statistics

Variable Mean SD Min Max

Personal Space 26.43 17.23 2.00 121.50
SCQ 4.59 93 2.18 6.69
PAS 4.12 73 2.31 5.65
Stress 1.45 .62 33 3.39
Arousal 1.58 .62 .33 3.00
Fatigue 1.88 .65 42 3.42
Tension 1.28 1 .09 3.09

Table II. Zero-Order Correlations Between Variables

Perceived Arousal Crowding Personal Stress Tension
Aggression Space

Arousal 15

Crowding 27* 34k

Personal Space .10 31F* 43

Stress .02 20%%* 45Kk 34%%

Tension .05 13 .19 125 i

Fatigue .04 .10 26% .20 3Gk TTERE

***ps<.001.

**ps<.01.

*ps<.05.
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following the procedure outlined by Baron and Kenny [1986]. These analyses will be
presented in turn.

Mediating Effect of Arousal on the Relationship Between Personal Space
Preferences and Perceived Crowding

Figure 1 illustrates the results of the mediation analysis. It can be seen that there is a partial
mediation by arousal in the relationship between personal space preferences and the
perception of crowding. The relationship between personal space and crowding, however,
still remains significant when arousal is taken into account (p<. 002), so arousal can only
partially explain the relationship. Values of R given in Figure 1 all indicate moderate effect
sizes.

Mediating Effect of Stress on the Relationship Between Personal Space Preferences
and Perceived Crowding

Figure 2 illustrates the results of the mediation analysis. Again, there is a partial mediation
by stress in the relationship between personal space preferences and the perception of
crowding. However, the relationship between personal space and crowding still remains

AROUSAL
2. B=.31 3. B=.34
t=2.82 t=3.21
Sig <.006 Sig <.002
PERSONAL SPACE 1. B=.43 t=4.14 sig<.0001 CROWDING
4. B=.35 t=334 sig<.001
95% Confidence for B
B Effect size Lower Upper
Path 1 002 R*=.18 01 04
Path 2 001 R*=.1 003 02
Path 3 58 R*=.13 23 93
Path 4 002 R> =24 01 03

Fig. 1: Diagram showing partial mediation of arousal in the relationship between personal space and perceived crowding.
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STRESS
2. B=.34 3. B=.45
t=3.12 t=4.41
Sig <.002 Sig < .0001
PERSONAL SPACE 1. B=.43 t=4.14 sig<.0001 CROWDING
4, B=.31 t=3.02 sig<.004
95% Confidence for B
B Effect size Lower Upper

Path 1 002 R’=.18 01 04
Path 2 113 R*=.11 004 02
Path 3 73 R* =20 40 1.06
Path 4 001 R> =28 03 006

Fig. 2: Diagram showing partial mediation of stress in the relationship between personal space and perceived crowding

significant when stress is taken into account (p < .04), so stress can only explain some of the
relationship. Values of R given in Figure 2 all indicate moderate effect sizes.

Secondly, stress and arousal may account for any relationship between crowding and the
perception of aggression. As there is no significant correlation between stress or arousal
and individuals’ scores on the PAS (r = .02 and r = .15 respectively), however, such a
mediating relationship of stress or arousal is not possible. Therefore the relationship
betweeln the experience of crowding and the increased perception of an event as aggressive is
direct.

Mediating Effects of Fatigue and Tension

It was hypothesised that any link between the perception of crowding and the
interpretation of an event as aggressive could be mediated via an individuals’ level of
psychological well-being (in this case measured as tension and fatigue). However, as neither
tension nor fatigue correlated significantly with individuals’ perception of aggression, this
analysis is redundant. Again, it appears that the relationship between crowding and the
perception of aggression is direct.

"Indeed, when all other variables are entered into a stepwise regression analysis, the only significant predictor of an
individuals’ perceptions of an event as aggressive is the extent to which he felt crowded (B = .30; t = 2.22; p<.03).
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DISCUSSION

The results of this study show that experiences of crowding are associated with the
interpretation of an event as aggressive, and the individuals involved in that event as hostile,
intentional, and malevolent. In this study, prison inmates were given an incident report
detailing an aggressive episode between two inmates. The positive correlation between the
perception of crowding and the extent to which the participants believed that the
protagonists in the incident were behaving aggressively has not been found before, and
may help to account for the relationship between aggressive behaviour and crowding
established in prison contexts [Lester, 1991]. As a result, the findings outlined here go some
way in supporting a social interactionist explanation for the link between crowding and
violence.

In addition, the present study has found some moderate mediation effects for stress and
arousal on the relationship between an individual’s personal space preferences and his
experience of crowding. This would be consistent with findings elsewhere [Worschel and
Hunter Brown, 1984]. However, this mediation is only partial, and the main effect appears to
be a more direct route between personal space preferences and the experience of crowding,
such that those individuals who have a large personal space preference are more likely to
experience their environment as crowded. Future work, however, should examine the
mediating influence of arousal using physiological markers of arousal and stress, in order to
ascertain any changes in the strength of the mediation using alternative and more direct
measurements of arousal and stress. It could be argued that this mediating relationship could
be reduced further when common method variance is reduced. Alternatively, the mediation
could be strengthened due to the use of more direct markers, which rely less on the somatic
perception of arousal or stress.

Whilst this study did not find that stress, arousal, or psychological well-being mediated a
relationship between crowding and the perception of aggression, it did support other research
in illustrating the negative impacts of perceived crowding. Specifically, crowding is associated
with increased levels of arousal, stress, and fatigue. However, it may be that aroused and
stressed individuals are more likely to experience crowding. In turn, individuals who
experience crowding are more likely to interpret events as aggressive.

From an applied perspective, therefore, it appears that by integrating the findings of this
study with the existing literature, prison crowding can be linked to violence via two
alternative, but potentially integrated, routes. First, this study and previous findings have
illustrated the link between subjective crowding and both stress and arousal [e.g., Worschel
and Hunter Brown, 1984]. Increases in stress and arousal have also been directly associated
with subsequent increases in violent and aggressive behaviour [see Anderson and Bushman,
2002; Knight et al.,, 2002]. Secondly, in this study, crowding has, for the first time,
been associated with more negative and aggressive perceptions of an event. According to
social interactionist perspectives of aggression such negative and aggressive perceptions
increase the likelihood of aggression being exhibited [Tedeschi and Nesler, 1993]. As a result,
crowding is seen as a potent factor in the dual route between prison crowding and violent
behaviour.

There are acknowledged limitations of this study. Firstly, the data presented here offer a
single event analysis of the effects described. In order to understand fully the impact of
crowding in prison on levels of arousal, stress, psychological well-being, and the appraisal of
violent events, a longitudinal design would be necessary. In so doing, it would be possible to
identify the cumulative impact of crowding over time, and to see how these variables change
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over the course of confinement. This would be particularly important for the case of measures
of arousal and psychological well-being. For this study, state arousal was measured using the
SACL, which gives a good picture of how aroused the inmates were at the time of data
collection. Psychological well-being, however, was examined using the General Well Being
Questionnaire, which measures symptoms over the previous six months. Secondly, data on
inmates’ time spent in prison or length of sentence were not available for the present study,
therefore it cannot be guaranteed that fluctuations or associations relating to general
well-being or arousal were due to factors within the prison environment. Future research
with a longitudinal perspective would need to integrate a more transitory measure of
psychological well-being in order to disentangle factors influencing shifts in well-being
across times of measurement. In addition, future work would need to examine length of
sentence and time spent in prison in order to distinguish between short and long-term
effects of perceived crowding. Finally, although the sample taking part in this study was
relatively small, the effects obtained were moderate. Nevertheless, future replication of
the study with a larger sample size would be beneficial, as would a replication involving
other crowded populations, for example female prisons, hospital wards, and university halls
of residence.

This paper offers a new examination of the way in which crowding and aggression may be
linked. Using contemporary theories of interpersonal aggression, this study has investigated
the extent to which crowding can act as a priming condition, which increases the readiness
with which individuals perceive events as being aggressive and violent. It has shown that male
prison inmates who feel crowded also interpret an event as more violent, and the individuals
involved as more hostile and aggressive. As research to date has shown that when an
individual perceives the actions of others to be aggressive, the likelihood of an aggressive
response increases. The role played by perceived crowding is one which warrants further
examination.
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