
UDK: 343.85:343.81(495)
343.261-052

DOI: 10.5937/crimen2303248L
Originalni nauni rad

primljen / prihvaen: 02.11.2023 / 20.12.2023.

Effi Lambropoulou*
Fotios Milienos**
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Abstract: Prison violence is a serious issue affecting inmates and staff worldwide. This study 
analyzes data from Greek prisons to identify factors associated with prison violence. The 
data includes statistics on the prison population, number of violent incidents, overcrowding, 
spatial density, and inmate/staff ratios. The findings indicate that overcrowding alone does 
not directly cause more violence. Rather, factors like facility management, architecture, 
inmate population characteristics, and staff training seem to have a greater impact. Overall, 
the study highlights the need for a holistic approach to prison management and design that 
considers the environment, population, and staff to reduce violence. The complex interplay 
of these elements must be examined to understand and prevent prison violence.
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1. INTRODUCTION

Violence is a serious problem in correctional institutions all around the world, 
in developed and less developed countries. Violence is perpetrated by prisoners 
against other prisoners and staff, and therefore it affects both groups. The use of 
force and violence by staff against prisoners has negative professional consequences 
for the person who uses it, for the prison organization due to the reactions it can 
provoke in the inmate population and the threat it can pose to order in the prison.

Prisons hold people with serious criminal records, troubled social back-
grounds—often with a long history of violence as victims or perpetrators—in con-
fined spaces against their will /Drossou, 2016/. These individuals come into close 
contact with each other and with the staff, who are far fewer in number, and there is 
a vast power imbalance between staff and prisoners /Homel, Thompson, 2005:101/.
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Although inmate violence is a significant factor in prison life and the operation 
of prisons in Greece /CPT/Inf 2014, 26, par. 132/, it is an issue that has only been 
sporadically discussed by Greek experts, competent ministers and political parties. 
Even when the topic is addressed /OSYE, 2017, 2018, 2019/, the discussion is based 
on specific events rather than on a strategy to control the problem based on studies 
and empirical data; an exception is a recent study which using data from all Greek 
prisons examines the relevance of prison characteristics to interpersonal violence 
and violence against staff / Lambropoulou, Milienos, 2023/.

2. FINDINGS’ OVERVIEW FROM INTERNATIONAL 
RESEARCH ON CAUSES OF VIOLENCE

In prison sociology, there are two classical models for interpreting inmate be-
havior: the deprivation model and the importation model. According to the dep-
rivation model, prisoners create a subculture that can eventually promote violence 
in order to feel that they control a part of their lives /Sykes et al., 1960/. In other 
words, the ‘pains of imprisonment’, or stressors, generate and reproduce violence /
Tew, Vince and Luther, 2015; see also Hartenstein, Meischner-Al-Mousawi, Hinz, 
2017/. The cultural importation model focuses on inmates’ social and criminal 
backgrounds and their links to criminal groups as well as their cultural values in 
free society /Irwin, Cressey, 1962; Schrag, 1961/. Research has equally confirmed 
both models. Newer research based on these models has found that young age, 
short sentence length, gang membership and a pre-existing record of violent disci-
plinary violations in prison are related to prison violence as well /for an overview, 
see McGuire, 2018/.

In the last two decades, new approaches have been developed that complement 
the classical approaches, including the dynamic, transactional model /Bottoms, 
1999/ and the occasional, situational model /Wortley, 2002/ and are both related.

The transactional model focuses on ‘the continual dynamic process of interac-
tion between the prisoners, the staff, and the environment they both inhabit’ /Bot-
toms, 1999:212/. External influences (e.g. political pressures on prison directors) are 
also in a dynamic interaction. Violence is thus a result of both the people who are 
there and their interactions with the environment /Mandaraka-Sheppard, 1986:249; 
Wortley, 1996:115–117; see also Stenström and Pettersson, 2021/. For instance, 
Mandaraka-Sheppard’s study /1986/ on the dynamics of inmate aggression in six 
women’s prisons in the mid-1980s in England concluded that older inmates and 
other inmates who usually did not cause problems, tended to contribute to violent 
incidents when the administration was at risk of losing control of the prison for a 
variety of reasons (e.g. provoking the reaction of the prisoners due to severe disci-
plinary sanctions or the refusal of a [mass] request).

The situational model focuses on the relationship between ‘specific kinds of 
behavior and specific aspects of the immediate environment’ /Wortley, Summers, 
2005:85/. The prison environment is not only the source of stresses and strains 
that may precipitate disorder (e.g. overcrowding, depressing architecture, inmate 
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violence), but also the provider of opportunities for disorder (e.g. inadequate sur-
veillance, access to contraband) /Wortley, 2002/. For example, research by Edgar, 
O’Donnell, Martin /2012:101–123/ indicates that the likelihood of conflict and vio-
lence increases when it is assumed that the impact of conflict on staff behavior, 
prison rules and so on will be high, as well as when a reaction from competent 
government authorities is anticipated /see also Spain, 2005:73/.

Overall, empirical studies have identified that the main factors which affect the 
regular operation of a prison and cause outbreaks of violence are prison manage-
ment, overcrowding, prison size, prison architecture, staff training, vulnerability to 
violence and gang membership.

In particular, several studies have shown that poor prison management and 
control is the most significant factor contributing to individual and collective pris-
on violence /Ekland-Olson, 1986; McCorkle, Mieth, Drass, 1995; Homel, Thomp-
son, 2005:104–105; Wooldredge, 2020/. Research has also found that management 
policies that enhance the responsibility of prisoners and minimize deprivation of 
liberty—for example, supporting prisoners’ bonds with their families and ensur-
ing fair enforcement of the prison rules—can reduce prison problems /Bottoms, 
1999; Sparks, Bottoms, 1995/. Moreover, in a literature review on prison violence, 
McGuire notes that lower levels of violent misconduct are related to prisoners’ feel-
ings that they are treated in a procedurally fair and just way /McGuire, 2018:5; Neu-
bacher, 2020/.

Νumerous studies have examined whether violence is produced by the tension 
caused by overcrowding in prisons. They have found that overcrowding (in terms 
of rate of turnover and population density) is by no means a causal or main factor in 
violence; however, it can contribute to violence when combined with other factors, 
such as poor management, untrained staff and high staff turnover /Ruback,Carr, 
1993; Gaes, 1994; Tartaro, 2002b/.

According to the meticulous meta-analysis of Franklin, Franklin, Pratt /2006/, 
inmate crowding emerged as a weak predictor of violence and misbehavior in pris-
on. Similarly, the meta-analysis of Gadon, Johnstone, and Cooke found a non-sig-
nificant relationship between crowding and institutional violence /2006:526, with 
various studies cited/.

Furthermore, older and newer studies associate overcrowding with prison size, 
prison regime (large prisons are usually maximum security) and prison effectiveness 
/Baggio et al., 2020; Farrington, Nuttall, 1980/. Prison size is regarded as a significant 
indicator for predicting prison violence, but the findings concerning the impact of 
prison size are inconsistent. For example, Farrington and Nuttall /1980/ concluded 
that assault rates for small and large prisons did not differ to a statistically signifi-
cant degree, whereas McCorkle, Mieth, Drass /1995/ found that larger institutions 
(those with large average daily populations) had higher prisoner-staff assault rates. 
However, these prisons reported somewhat lower levels of assaults among prisoners. 
The latter again indicates that other factors might be more related to violence and 
the general behavior of convicts in prison (and after their release) than prison size, 
such as physical conditions, levels of security etc. /McGuire, 2018:5; see also Camp 
et al., 2003; Bierie, 2012, Rocheleau, 2013; cf. Hofinger, Fritsche, 2021/.
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Prison architecture and prison size have sometimes been used as interchange-
able concepts in literature, but it is not the same. Research in Europe and North 
America has defined three generations of prison design. The first generation of 
prison architecture dates back to the 18th and 19th centuries and corresponds to 
Bentham’s Panopticon and, later its variation, the radial design (the ‘Big House’). The 
space in these prisons is divided into rows of cells that consist of self-contained cell 
blocks. The second generation of prison design has a linear construction with dor-
mitories and cells along long corridors (a ‘telephone pole’ design). In the third type, 
referred to as a podular design, cells, dormitories or sleeping rooms are positioned 
around the perimeter of a common dayroom ‘pod’, forming a housing/living unit.

Some studies have shown that group cell housing (wards/dormitories), namely 
prisoners living in a relatively small space, contributes to interpersonal violence, 
especially when there are neither security guarantees nor adequate selection proce-
dures for inmates to be placed in wards /Dent, Dorrell, Howard, 2015/. Individual 
cells significantly reduce the potential for victimization and violence, but not for 
self-harm and suicide, which are more likely when inmates are alone in cells.

Moreover, studies have found that the linear architectural design of most pris-
ons exacerbates violence due to the blind spots it creates /Farbstein et al., 1989; 
Zupan, Menke, 1991/. In addition, assaults are more common in cell areas than in 
work areas in linear prisons /McGuire, 2018:4/. The ‘new prison philosophy’ archi-
tecture developed in the 1970s, which adopts the podular design, reduces the num-
ber of unprotected spaces and facilitates direct supervision of prisoners /Tartaro, 
2002a; Woodruff, 2017; Thelen, 2020/. However, the empirical studies for podular 
design are far fewer in number than those for linear design, and their results are 
contradictory /Grant, Jewkes, 2015; Tartaro, 2000, 2002b/. In addition, researchers 
warn that the successful implementation of podular design depends to a large extent 
on good governance, along with the selection and training of appropriate staff /Ed-
gar, 2015:24; Farbstein et al., 1989/.

Staff inexperience is one of the most important factors related to assaults 
against them /Kratcoski, 1988/. Although there is evidence against a causal relation-
ship, it is undeniable that ‘inexperienced prison officers are more likely to engage 
in violent incidents because they are considered by inmates as ‘ambiguous’ ’ /Mun-
ro, 1995:245; see also Crewe and Liebling, 2015:14; CPT/Inf (2006) 41, par. 123/. 
Therefore, training programs (preliminary and recurring) for prison staff, primar-
ily of guards, and support for prisoners seem to improve relations between the two 
groups and reduce violence against staff /Love, 1994/.

Vulnerability to violence is a serious issue of prison order. Research shows that 
(a) young people, homosexuals, transgender people and specific types of offenders 
(e.g. sexual offenders, drug offenders/addicts) are more vulnerable to victimiza-
tion in prison, and (b) some inmates feel more vulnerable, and are in fact more vul-
nerable, to victimization and violence /Cooley, 1993; Edgar, O’Donnell, 1998:638/. 
However, UK studies have found that victims and perpetrators are not necessarily 
separate groups; a single group or individual may both victimize and be victimized 
/Edgar, O’Donnell, Martin, 2012:55–79; 98–100; Homel, Thomson, 2005:6; Hofin-
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ger, Fritsche, 2021/. Furthermore, an American study found that the relationships 
between exposure to different types of violence and some forms of maladjustment 
(disruptive behavior and/or mental problems) varied across facilities, and the vari-
ation was influenced by the characteristics of the facilities in which prisoners were 
serving their sentence /Steiner, Meade, 2013/.

Research on gang membership and prison violence in the US demonstrates 
that belonging to a gang increases rates of violence and other forms of misconduct; 
yet, this must be considered in relation to the extent to which a prisoner is embed-
ded within the gang, namely whether the prisoner is a core or peripheral gang mem-
ber /Gaes et al., 2002/. In his overview, McGuire found ‘a clear association between 
gang membership and likelihood of engaging in prison violence’, despite ‘some com-
plex patterns’ within these findings (e.g. gang membership before prison appeared 
less important than prison gang affiliation) /2018:5; Muntingh, 2009:15–16/.

3. THE RESEARCH

3.1. General Information about Greek correctional institutions

The Ministry of Citizen Protection (formerly the Ministry of Justice) runs 34 
public prisons. Considering that in 1980, there were 28 prisons, in 1995, 27 and in 
2004, 29, it is obvious that the construction of new prisons has remained at a low 
level in the last 40 years. Prison Law /GCC 1999/1 distinguishes between general 
(Type A and B), special and therapeutic institutions. General institutions of Type A 
are for people on remand, declared guilty for debts and those sentenced to short-
term imprisonment, while Type B for the rest prisons on the basis of crimes and 
sentences /GCC, Art. 19/. Special are the prison farms and the juveniles’ institu-
tions, while therapeutic the general– and mental hospital(s), and the detoxification 
center(s) for drug addicts. The Ministry from its side actually distinguishes in prac-
tice five categories of institutions on the basis of prison regime, gender and age2. 
These include (a) three farming half-way houses (rural) and one Central Prison 
Supply Storage Centre for inmates working in the bakery of the largest prison com-
plex in the country; (b) three institutions for juvenile offenders (males 18–25 years 
of age)3; (c) eight closed prisons, one of them for convicted females; (d) three thera-

1 Greek Correctional Code. In October 2022 a new Correctional Code has been issued /Law 
4985/22.10.2022/, actually amending the older one. It has introduced in the type of Special in-
stitutions the facilities for sex offenders, which until now operate informally in practice, as well 
as high security prisons and prisons for economic crimes /Art. 20/; the amended Code of 1999 
foresaw for prisoners serving long sentences and for difficult prisoners to accommodate only in 
Type B facilities and/or in separate sections without any contact with the rest population /Law 
2776/1999, Art. 11[4]/. These new institutions have not yet started operating officially though 
(November 2023). Since the present study has used data until 2022, we remain in the prison 
types of the old Correctional Code and that of the Ministry.

2 See also Law 3772/2009, Art. 20[1], Ministerial Decrees 103920/2009, 65116/2014 and 
88741/2014, which introduced type C units and prisons for difficult and dangerous convicts and 
their abolition a few years later /Law 4322/2015, Art. 1[1]/.

3 Since 1998, there are no institutions for female juvenile offenders; those few given a prison sen-
tence are accommodated in a special section of the prison for female convicts.
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peutic institutions (one general hospital, one mental hospital and one detoxification 
center for drug addicts) and (e) 16 judicial prisons,4 all of them closed, one for fe-
males awaiting trial. ‘Judicial’ and ‘closed’ prisons run under the same regime.

According to the General Secretariat of Crime Policy (hereinafter: General Sec-
retariat), the current nominal prison capacity is 10,526 prisoners /WPB-ICPR, as of 
01.01.2023/, and the inmate population density (hereinafter: population density), 
or occupancy level, has risen to 103.4%. This is higher than in 2018 (101%) and 
higher than the median population density per 100 available places in penal Eu-
ropean institutions in the same year, which is 91.4 inmates per 100 places /Aebi, 
Tiago, 2018:65/. In 2013, the population density temporarily rose to 134% (as of 1 
September 2013), the highest in Greek prison history. The population density ini-
tially decreased to 97.4% in December 2015, then increased again to 99% in June 
2017 and further to 106.8% in January 2019 /WPB-ICPR, 2017; 2020/, despite the 
amendments on early release introduced in April 2015 and renewed three more 
times until August 2019 by the government5.

Concerning the prison population, between 2015–2023, 21–32.6% are detain-
ees awaiting their trial, 53–60% are of foreign nationality, 4.5–5.5% are women, 
8–10.3% are between 18 and 25 years of age, 10–14% of the convicted persons are 
serving a life sentence, 22.5–31.8% are serving a prison sentence over 15 years, and 
6.5–14.3% are serving a prison sentence for one to five years with an increase of 
these sentences from 2–5% after 2019 /General Secretariat, 2023/.

The unequal distribution of staff across prisons is remarkable. For example, 
in 2019, in a therapeutic institution, there was an inmate/staff (guards and special 
staff) ratio equal to .28 inmates per one staff member (23 inmates and 81 staff); in a 
female prison, this ratio was equal to .48 (131 inmates and 271 staff). Furthermore, 
the ratio of a general prison was equal to .72 (28 inmates and 39 staff), whereas in 
the country’s largest prison with 1,474 inmates, there were 141 staff and the ratio 
equal to 10.45; in a general prison in the south of Greece, the ratio was 4.68 (529 in-
mates and 113 staff), while another general prison in the north of Greece, this ratio 
was 4.79 (584 inmates and 122 staff)6.

There are no private prisons or public-private partnerships operating in the 
Greek prison system and the institutions are dispersed all over the country. Most 
prisons are of the second prison design, the linear architectural design. A few excep-
tions to the linear design are prisons from the 19th century constructed in a radial 
design, while there are no podular prisons.

3.2. Data sources

The empirical study of this work is based on two datasets. The first dataset 
includes the total number of prisoners (sentenced and on remand) between 2009 

4 The judicial prison is typically for people awaiting trial. They are either on remand or they are to 
be tried on appeal or have been convicted for one offence and are on remand for a second one. In 
practice, they are common closed prisons.

5 Laws 4322/2015, Arts 14 [3,4]; 4411/2016, Arts 9,15 [1]; 4489/2017, Arts 43, 44; 4571/2018, 
Art.13, extended up to 31.8.2019.

6 Authors’ calculations based on the General Secretariat of Crime Policy data.
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and 2019 and the total number of serious incidents for the 34 prisons operating in 
Greece for each year. The data about the prison population, was collected by the 
Justice/Prison Statistics of the Hellenic Statistical Authority (ELSTAT) and the of-
ficial website of the General Secretariat (from January 1st or December 31st of each 
year), whereas the number of incidents was provided by the General Secretariat in 
March 2020. The second dataset, which refers to all 34 prisons operating in Greece 
during the period 2015–2019, consists of the annual data of the official capacity, the 
total size (in 1,000 square meters), the number of inmates, the number of prison 
staff and the number of incidents (among prisoners and against staff), for each pris-
on separately. This datafile was also provided in March 2020 by the General Secre-
tariat, while in September 2023 some additional data was given; the current dataset 
is an updated and enriched version of a recently analyzed dataset /Lambropoulou, 
Milienos, 2023/.

Interpersonal violent incidents include only physical assaults and abuse among 
prisoners, whereas against staff, they include physical assaults and serious threats 
of exercising violence. This means that in the recorded incidents, whatever mis-
conduct took place against the rules of the prison is not included. The recorded 
incidents were more or less the same types of ‘interpersonal violence’, and in a few 
incidents ‘possession of a sharp object’, ‘exercise of psychological violence’ or ‘en-
couragement of other prisoner(s) to exercise violence’ were also noted as further 
disciplinary violations.

The main hypotheses of the  study are the following: (a) Overcrowded prisons 
have more violent incidents than not overcrowded; (b) Prisons with high spatial 
density have less incidents than prisons with low spatial density; (c) Prisons with 
high inmate/staff ratio have more violent incidents than prisons with low inmate/
staff ratio; (d) Prisons with loose prison management and prisoner surveillance (e.g. 
agrarian prisons, semi-open prisons, juvenile institutions, therapeutic institutions) 
have fewer violent incidents than the rest; (e) The institutions for juveniles have a 
higher record of violent incidents than adult prisoners serving their sentences in 
general institutions.

The above hypotheses are going to be examined in the context of similarities 
among the 34 institutions (i.e., a case-oriented approach), according to the number 
of violent incidents among inmates and against staff, the prison – and spatial density 
and the inmate/staff-ratio. Moreover, it will be evaluated whether distinct clusters/
groups exist among prisons, with respect to the number of incidents, and which are 
their main characteristics.

3.3. Method and Measures

In the present analysis, apart from the inmates-on-inmates and inmates-on-
staff violent incidents, we consider prison size, population density, and inmate/staff 
ratio. However, since it is reasonable to expect high numbers of incidents in large 
prisons, prison violence has also been assessed in terms of the number of incidents 
per 100 inmates. To count the staff, the number of prison guards, external guards 
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and specialists working in prisons (psychologists, sociologists, criminologists, and 
social workers) has been cumulatively considered. The remaining staff (e.g., admin-
istrative, medical) have not been included because they are not in everyday contact 
with the prisoners, and the medical staff have a high turnover. Prison size is meas-
ured by the total area of the prison (in 1,000 square meters). It is necessary to men-
tion that for 2015–2017, only the total number of staff from all prisons is provided 
and not separately from each prison; however, since the proportion of staff belong-
ing to each institution is almost the same over the years, we used these proportions 
to make a projection of the total number of staff on the prison level; moreover, for 
one prison, the number of inmates and capacity for 2018–2019 were missing and 
these values have been replaced by the means provided by previous years.

Prisons are divided into two types: according to gender and age (Prison Type 
1) and according to prison regime (Prison Type 2). Prison Type 1 includes prisons 
for: a) males (N=29), b) females (N=2), and c) young males (N=3). Prison Type 2 
includes a) prison farms and the central prison supply storage center (N=4), b) gen-
eral prisons (N=24), c) therapeutic institutions (N=3), and d) institutions for young 
males (N=3).

To assess the role of the number of staff on incidents, the inmate/staff ratio was 
co mputed by dividing the number of prisoners in each prison by the number of 
staff. Thus, a high inmate/staff ratio means that a small number of staff corresponds 
to a high number of prisoners. Furthermore, overpopulation was quantified by two 
measures: population density and spatial density. Population density, or occupa ncy 
level, is calculated by dividing the number of prisoners in each prison by the official 
capacity of the prison. Spatial density is calculated by dividing prison size (total 
area) by the number of prisoners, determining how many square meters correspond 
to each prisoner (i.e., high spatial density means that each inmate has more per-
sonal space). Although this measure is different from the prison cell spatial density, 
which only considers the size of the cells (not the total area), most of the facilities’ 
space serves the everyday life of prisoners, therefore it still provides us with some 
insight on this aspect. Moreover, prison size is considered by carceral geographers.

3.4. Data Analysis

A descriptive statistical analysis, focusing on the most important properties 
of the two datasets, can be found at the beginning of our data exploration. After-
wards, the interest is focused on the second (more detailed) dataset to investigate 
the similarities between prisons, with respect to the number of incidents (per 100 
inmates), the inmate/staff-ratio, the population-, and spatial density, over the years 
2015–2019.

In detail, the statistical significance of the mean differences across time is eva-
luated by non-parametric methods, such as Friedman’s test, along with pairwise 
comparisons using Wilcoxon test and a Bonferroni correction/adjustment /e.g., Co-
nover, 1999/. The similarities between institutions are examined in terms of the mul-
tidimensional scaling method (using the chi-square distance between prisons and 
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Sammon’s non-linear mapping /Sammon, 1969; Everitt, 2006/. Moreover, clustering 
methods (adapted for the longitudinal nature of our data), are used for investigating 
the underlying number of distinct clusters among 34 prisons. The data analysis was 
carried out using SPSS (28.0; IBM, 2021) and r-project (R Core Team, 2020).

3.5. Results

Figure 1 provides an overview of the violent incidents, in absolute numbers, 
and the prison population, for the period 2009–2019. As can be seen, violence 
among inmates and against staff shows a similar pattern, although inmate-on-in-
mate violence seems more intense. It is also interesting that although in the period 
2014–2016 the prison population decreased, the total number of incidents remained 
at similar levels (it should be pointed out that the data depicted in Figure 1, refer to 
the number of prisoners or incidents, as have been counted by the end of the refer-
ence year, i.e., 31st Dec.).

[Figure 1] Number of Incidents and Stock Prison Population 
(in secondary axis), for the period 2009–2019.

Figure 2 shows how the mean values of the number of incidents among in-
mates (in this dataset, all the values refer to what was counted at the beginning of 
the reference year, i.e., 1st Jan.), against staff and total (per 100 inmates) evolves dur-
ing the period 2015–2019; it also shows the respective progress of the mean values 
of inmate/staff ratio, population density, and spatial density. It is worth mentioning 
that it is the timespan for which more detailed data have been provided by the Gen-
eral Secretariat and a period during which the same government had put in force 
consecutive prison decongestion measures.
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As apparent in Figure 2, from 2015 to 2017 the mean value of incidents among 
inmates was almost doubled (from 1.43 to 2.71), while the mean value of spatial den-
sity has increased (from 4.43 to 5.30), population density was decreased (from 1.51 
to 1.16), and inmate/staff ratio was slightly increased (from 2.89 to 2.40). Therefore, 
although the conditions after 2015 seem to have been improved in many aspects, 
such as population density (decreased), inmate/staff ratio (decreased) and spatial 
density (increased), the total number of incidents has increased (from 2 to 3.97).

[Figure 2] Mean plots of incidents (per 100 inmates), population density, 
inmate/staff ratio and spatial density, for the period 2015–2019.

Figure 3 contains Friedman’s test along with the pairwise comparisons, using 
Wilcoxon test and a Bonferroni correction/adjustment, to assess the statistical sig-
nificance of the mean differences of the values across time. Thus, the differences 
of inmate-on-inmate incidents across time are not significant (at 0.05 level of sig-
nificance), in contrast to the rest variables, namely the total number of incidents, 
the incidents against staff, the inmate/staff ratio, the population and spatial density. 
Furthermore, it seems that 2015 is a year significantly different compared to the 
subsequent two years (i.e., 2016 and 2017) concerning inmate/staff ratio, popula-
tion-, and spatial density, i.e., 2015 has significantly larger inmate/staff ratio and 
population density, and smaller spatial density. It is the year when decongestion 
measures have been introduced to limit overcrowding.
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[Figure 3] Boxplots for each variable and year (incidents [per 100 inmates], 
population density, inmate/staff ratio and spatial density), along with Friedman’s test 

and simultaneous pairwise comparisons, using Wilcoxon test and a Bonferroni 
correction/adjustment, for the period 2015–2019.

Total Incidents (per 100 inmates) Incidents against staff (per 100 inmates)

Incidents among inmates (per 100 inmates) Prison population density 

Prison Spatial density Inmate/Staff ratio
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A step forward to our analysis was to examine the similarities between prisons 
and, as already referred to, whether these similarities can make distinct clusters/gro-
ups among prisons, and which are their main characteristics. Therefore, the multi-
dimensional scaling method (with Sammon’s non-linear mapping), on the chi-squ-
are distances between prisons has been used. In detail, the distance was computed 
using the number of inmate-on-inmate or against staff incidents (per 100 inmates), 
the inmate/staff-ratio, the population, and spatial density, over the years 2015–2019 
(i.e., each variable was split into 5 variables, one for each year). For homogenization 
reasons and overcoming the effect of units of measurements, each variable has been 
divided by its total sum.

Figure 4 visualizes the distance matrix (that is, the longer the distance the more 
distinct profile between the pairs of prisons; note that large distances correspond 
to darker colors and larger dots/circles). As Figure 4 shows, there are some prisons 
(mainly, the prisons 14, 24 and 31, and to some extent, 4 and 9), which seem to have 
quite a different profile, compared to the rest ones. Prison 24, which is for sexual 
offenders (accused and convicted), has had only one incident in all these years. This 
confirms that sexual offenders avoid causing problems among themselves and to 
the administration, because they don’t want to be transferred in another prison and 
being among inmates convicted for or accused of other crimes because they are in 
danger to be attacked. Quite similar to Prison 24 is Prison 31, one of the therapeutic 
institutions, which had no registered incidents at all. Prison 14, the biggest prison 
in the country, had no incident for three years (2015, 2016, 2019), whereas for two 
consecutive years, 2017 and 2018, it had 33 and 54 episodes, respectively (2.34 and 
3.34 incidents per 100 inmates). This is not easy to explain; it cannot be excluded 
that the prison personnel authorities were not thorough enough and have not re-
gistered the eventual incidents. Since there is no central database in the General 
Secretariat into which each prison registers facts and figures in a standardized form, 
apart from general statistics on the number of prisoners, their gender, age, catego-
ries of sentences, etc. Thus, data collection is reliant on the diligence of each prison 
director or General Secretary. In Prison 4, one of the two female prisons, seems to 
have relatively large spatial density compared to the rest institutions (on average, 
7.98 m2 per inmate), while in Prison 9, one of the general prisons for persons con-
victed for serious crimes, the total number of incidents (per 100 inmates) in 2016 
and 2019 are much larger (4.09 and 6.14 violent incidents, respectively) than what 
was observed the remaining years 2015, 2017 and 2018 (ranging from 1.22 to 1.65).
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[Figure 4] Distance matrix using the computed by the chi-square 
distances between prisons, using the number of inmate-on-inmate or against staff 

incidents (per 100 inmates), the inmate/staff-ratio, the population-, and spatial density, 
for the period 2015–2019.

Furthermore, Figure 5 provides us with a two-dimensional map, derived by 
the multidimensional scaling and Sammon’s method; the distinct profiles of the 
three institutions (14, 24, and 31) referred to above, can also be seen. As we have 
indicated, these findings are mainly explained by the unexpected large number of 
incidents among inmates (per 100) in 2017 and 2018 for prison 14 (2.34 and 3.34, 
respectively, while all other years there were no registered incidents at this prison), 
the large population density of prison 24 and the low number of incidents (1), and 
the overall large spatial density of prison 31 with the absence of violent incidences.
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[Figure 5] Two-dimensional map, derived 
by the multidimensional scaling and Sammon’s method.

To classify the institutions into homogeneous groups/clusters according to the-
ir number of incidents (per 100 inmates), a two-step cluster procedure was used 
(using log-likelihood as a distance measure, BIC7 as a clustering criterion, and the 
number of incidents on inmates and against staff across 2015–2019 per 100, as clu-
stering variables). Under this procedure, two clusters emerged from our data; the 
first Cluster contains 29 and the second 5 prisons (prisons 7, 10, 15, 30, and 33, be-
long to Cluster 2). Two prisons (Table 1), one for females and one for young males 
belong to Cluster 2, along with three prisons for males −one therapeutic, and two 
general. Prisons in Cluster 2 have more violent incidents than prisons in Cluster 1. 
Table 1 also shows that the associations between Prison Type 1 or 2 and clustering 
are not significant (at 0.05 level), which means that there is no significant evidence 
for expecting specific types of prisons to belong to specific cluster. In addition, Fi-
gure 6 (see also Table 2) displays how the mean values of the variables, separately 
for each cluster, change over the years; the two clusters seem to have a different 
profile on incidents, in contrast to population density and staff ratio (and in some 
extend, to spatial density), which seem to be similar across clusters.

7 Bayesian Information Criterion.
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[Table 1]. Prison type vs Clusters, along with Fisher exact test 
(assessing the significance of the association) and mean values 

of the total number of incidents (per 100 inmates), in parentheses.

Prison type 
according to 

gender

Cluster*/
mean values of total 

incidents

Prison type
according to 

prison regime

Cluster*/
mean values of total 

incidents
1 2 Total 1 2 Total

Males 26 (1.82) 3 (10.29) 29 (2.70) Young Males 2 (3.43) 1 (8.15) 3 (5.00)

Females 1 (4.59) 1 (7.59) 2 (6.09) Prison farms 4 (1.23) 0 4 (1.23)

Young Males 2 (3.43) 1 (8.15) 3 (5.00) Therapeutic 2 (1.40) 1 (7.97) 3 (3.59)
General 21 (2.07) 3 (10.16) 24 (3.05)

Total 29 (2.03) 5 (9.32) 34 (3.10) Total 29 (2.03) 5 (9.32) 34 (3.10) 

*p>.05 (Fisher exact test)

[Figure 6] Mean plots of incidents (per 100 inmates), population density, 
inmate/staff ratio and spatial density, for the period 2015–2019, and 

for each cluster separately.
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[Table 2]. Mean values of incidents (per 100 inmates), population density, 
inmate/staff ratio and spatial density, for the period 2015–2019, 

and for each cluster separately.

Year Cluster
1 2

2015

Inmates-on-Inmates (per 100) 1.11 3.33
Inmates-on-Staff (per 100) .39 1.64
Incidents Total (per 100) 1.49 4.97
Staff Ratio (inmates/staff) 2.96 2.52
Population Density (inmates/capacity) 1.57 1.19
Spatial Density (size/inmates) 4.28 5.35

2016

Inmates-on-Inmates (per 100) 1.53 4.56
Inmates-on-Staff (per 100) .31 2.23
Incidents Total (per 100) 1.84 6.79
Staff Ratio (inmates/staff) 2.39 1.98
Population Density (inmates/capacity) 1.20 1.06
Spatial Density (size/inmates) 4.88 7.68

2017

Inmates-on-Inmates (per 100) 1.50 9.73
Inmates-on-Staff (per 100) .62 1.67
Incidents Total (per 100) 2.12 11.40
Staff Ratio (inmates/staff) 2.42 2.33
Population Density (inmates/capacity) 1.15 1.20
Spatial Density (size/inmates) 5.09 6.49

2018

Inmates-on-Inmates (per 100) 1.40 7.74
Inmates-on-Staff (per 100) .64 3.98
Incidents Total (per 100) 2.04 11.72
Staff Ratio (inmates/staff) 2.53 2.43
Population Density (inmates/capacity) 1.11 .78
Spatial Density (size/inmates) 4.43 7.21

2019

Inmates-on-Inmates (per 100) 1.88 5.92
Inmates-on-Staff (per 100) .75 5.80
Incidents Total (per 100) 2.64 11.73
Staff Ratio (inmates/staff) 2.96 3.00
Population Density (inmates/capacity) 1.20 .96
Spatial Density (size/inmates) 4.24 5.42

DISCUSSION
Overall, it has become evident that violent prison incidents and prison popu-

lation growth over the last years are trending upward. Despite the remarkable de-
cline in the prison population after 2015, the total number of violent incidents has 
not decreased. These results (although only for five years) strengthen the remain-
ing findings of the research about the ambiguous impact of population density as a 
sole or main factor affecting prison violence (hypothesis a) and confirm the findings 
of several other studies /e.g., Gadon, Johnstone, Cook, 2006; Gaes, 1994; Tartaro, 
2002b; McGuire, 2018/ that overcrowding is by no means a causal or main factor in 
prison violence.
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From the results there are indications that prisons with less incidents (Cluster 
1) have lower spatial density, than those with the most incidents (Cluster 2), con-
testing hypothesis b, although this is not clear and unambiguous. Similarly, other 
research has found that prison size is not necessarily correlated with prison misbe-
havior incidents /Lahm, 2009:134; cf. MacCorkle et al., 1995/.

In the present study the inmate/staff ratio seems not affecting the violent inci-
dents; prisons in Cluster 1 and 2 have similar mean values ranging from 2.5 to 3.0, 
thus, hypothesis c has not been confirmed.

Moreover, the research has generally confirmed that prisons with loose prison 
management and prisoner surveillance (e.g., agrarian prisons, therapeutic institu-
tions) have fewer violent incidents than the rest (hypothesis d) /see also Camp et al., 
2003/; but this has not been confirmed for one of the three therapeutic institutions, 
which faces serious security shortages and inadequate staff training though.

Further, it has been verified that the institutions for juveniles have a higher 
record of violent incidents /Light, 1990; Spain, 2005; McGuire, 2018:3/ than adult 
prisoners serving their sentences in general institutions, i.e., 5.00 vs. 2.70 (Table 1) 
(hypothesis e), but not significantly different so that they remain to Cluster 1 (hy-
pothesis d), apart from one which belongs to Cluster 2 with a large number of inci-
dents (8.15). This facility houses young foreigners 18–21 years of age of 20 different 
nationalities, has high population– and spatial density, and high/inmate staff ratio. 
For example, there is inadequate space for the school, the social events are held in a 
small corridor, while in the single yard conflicts between the different ethnicities of 
the prisoners very often taking place.

As for the female prisons, both have high record of violent incidents (6.09), the 
one in Cluster 2 in the extreme (7.59), outnumbering the mean value of young in-
mates (5.00). However, international research demonstrates that in female facilities, 
institutional violence is at significantly lower rates than in male facilities /Harer, 
Langan, 2001/. In Greece, prisons for women, and in particular for sentenced pris-
oners, are in much better condition than those for men regarding the organization 
of the space, the friendly environment and the programs operating in them /see 
also Rocheleau, 2013/. There is also a separate living area for those few women who 
have a child with them (up to three years of age). Because no other relevant data 
are available about the prison environment, the sentences being served or the char-
acteristics of the population to obtain a better understanding of the situation, we 
simply register this information. It cannot be excluded that the incidents in prisons 
for women are registered more thoroughly than in male prisons, and they might be 
less intense.

Although the picture is complex, and some contradictory results have emerged 
from the present study as well, research shows that a holistic approach to prison 
organization that takes into account its specific environment (e.g. levels of crowd-
ing, privacy), prison’s structure (e.g. architecture, security level), characteristics of 
the prison population (e.g. age, social and crime type, sentence), and is supported 
by the administration, staff selection and training is perhaps the most promising 
model for reducing prison violence /Homel, Thompson, 2005:10/.
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Using data collected by the General Secretariat from all Greek prisons, the re-
search has shown that neither population-and spatial density, nor inmate/staff ratio 
have proved sufficient to explain violence in Greek penal institutions. To the con-
trary, age and prison management-prison type seem to have an impact on violent 
incidents. Therefore, prisoners’ social characteristics, criminal records, sentences 
and crime convictions, the age, the ethnic constitution of the population, staff expe-
rience, environmental factors and the programs applied within a given time period 
must all be taken into consideration in order to gain an understanding of prison 
violence and consequently to control it.
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PRAĆENJE NASILJA U ZATVORU

REZIME

Nasilje u zatvoru je ozbiljan problem koji pogađa zatvorenike i osoblje širom sveta. Ovo 
istraživanje analizira podatke iz grčkih zatvora kako bi identifikovalo faktore povezane sa 
ovim oblikom nasilja. Podaci uključuju statistike o zatvorskoj populaciji, broju nasilnih in-
cidenata, prenatrpanosti, prostornoj gustini i odnosu između zatvorenika i osoblja. Rezultati 
ukazuju da prenatrpanost sama po sebi ne uzrokuje više nasilja – faktori poput upravljanja 
objektom, arhitekture, karakteristika zatvorske populacije i obuke osoblja čini se da imaju 
veći uticaj. Ovo istraživanje naglašava potrebu za holističkim pristupom upravljanju i diza-
jnu zatvora koji uzima u obzir okolinu, populaciju i osoblje radi uticaja na smanjenje uče-
stalosti nasilja. Složena interakcija ovih elemenata mora se proučiti kako bi se razumelo i 
sprečilo nasilje u zatvoru.
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