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ABSTRACT

A small number of psychiatric inpatients displays a large proportion of Violent Behaviors (VB). These can have a
major impact on both victims and patients themselves. This study explored personal, situational and institutional
risk factors and their combined effects, which could lead to repetitive VB (three or more assaults). Data from
4518 patients, aged 18 to 65, admitted to an acute psychiatric care facility, were included in the analysis. VB,
defined as physical aggressions against another person, were assessed by the Staff Observation Aggression Scale-
Revised. 414 VB were reported during the study period, involving 199 patients. 0.75 % of all patients were
repetitively violent and committed 43% of all VB. Factors that were linked to repetitive VB were living in
sheltered housing before hospitalization, suffering from schizophrenia with substance abuse comorbidity,
cumulating hospitalization days and some situational factors, like the fact of being in nursing offices and
pharmacies. When all personal, situational and institutional factors were considered together, the combined
effects of length of stay and living in sheltered housing increased the risk of repetitive VB. We have identified a
small group of vulnerable patients for whom new modalities of inter-institutional networking should be devel-
oped to prevent repetitive VB.

1. Introduction

It has long been recognized that a small number of psychiatric in-
patients are responsible for a large proportion of physical Violent Be-
haviors (VB) against others (Barlow et al., 2000; Grassi et al., 2006;
Grenyer et al., 2013; Lussier et al., 2010; Owen et al., 1998). Some pa-
tients commit violence in a repetitive manner, which complicates the
treatment for themselves and for the other patients (Convit et al., 1990;
Lussier et al., 2010). Moreover, these repetitive violence are more likely
to inflict serious injury (Convit et al., 1990) or significant psychological
distress (Wildgoose et al., 2003) and lead to staff dissatisfaction,
absenteeism, or incapacity to work (Abderhalden et al., 2007; Arnetz
and Arnetz, 2001; Barlow et al., 2000; Baxter et al., 1992; Flannery,
2002; Gadon et al., 2006; Needham et al., 2005; Owen et al., 1998;
Rippon, 2000). These patients are referred to in different studies as
“chronically violent patients” or “repetitively violent patients” (RVPs) (Bro-
derick et al., 2015; Convit et al., 1990; Flannery, 2002; Lussier et al.,

2010; Owen et al., 1998).

If there is an extensive literature on psychiatric inpatient violence,
few studies have rigorously characterized RVPs (Barlow et al., 2000;
Blow et al., 1999; Broderick et al., 2015; Convit et al., 1990; Flannery
and Walker, 2008; Flannery, 2002; Grassi et al., 2006; Grenyer et al.,
2013; Kraus and Sheitman, 2004; Lussier et al., 2010; Owen et al.,
1998). In addition, while the literature has shown that violence in
psychiatric hospital is linked to individual factors, few studies have also
examined situational and contextual factors and their combined effects,
which could also lead to repetitive violence (Dack et al., 2013; Flannery,
2002; Gadon et al., 2006; Shepherd Mélanie, 1999;).

Regarding individual factors, it was suggested that RVPs tend to be
younger than non-violent patients (NVPs), without an age limit to be
specified (Flannery, 2002), as well as to have an history of violence
(Owen et al., 1998) or substance abuse (Dack et al., 2013; Krakowski
et al., 1989). If some previous studies have failed to establish a link
between patient gender and likelihood of being a RVP (Flannery, 2002;
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Lussier et al., 2010), two recent meta-analyses found that being a
woman (Dack et al., 2013) or being a woman suffering from schizo-
phrenia (Flannery et al., 2014) increase the likelihood of repetitive VB.
Regarding diagnosis, there is a lack of consensus. While a meta-analysis
of Dack et al. (Dack et al., 2013) does not confirm that diagnoses
differentiate patients, some studies have shown that patients who suffer
from schizophrenia (Decaire et al., 2006; Flannery et al., 2014; Lussier
et al., 2010; Steinert, 2002), personality disorders (Lussier et al., 2010),
or a neurological impairment (Owen et al., 1998), are more likely to be
RVPs.

Empirical data related to institutional and situational risk factors for
repetitive VB are rather scarce and inconclusive (Dack et al., 2013;
Flannery, 2002). Nevertheless, regarding institutional factors, i.e., the
characteristics and conditions of the hospitalization, a longer length of
stay was one of the most consistent predictors (Cornaggia et al., 2011).
In addition, the proportion of RVPs seems higher among patients with
repeated psychiatric hospitalizations or who have been involuntarily
admitted to hospital (Owen et al., 1998). Regarding situational factors, i.
e., the environmental conditions in which the aggression occurs, no
studies to our knowledge has targeted RVPs. Studies on VPs can give
some indications but have produced inconsistent results. For example,
assaults seem to occur more often during daytime (Welsh et al., 2013).
They were found more frequent in the morning (Flannery, 2007; Van-
damme, 2009) but more intense in the afternoon (Vandamme, 2009).
Other studies have however reported peaks in violence either at the
beginning of the afternoon or at the end of the day (Carmel and Hunter,
1989; Chou et al., 2002), during shift changes, consecutive to
patient-staff interactions (Groleau and Da Silva Guerreiro, 2019), during
meal times (Flannery, 2007), or during the administration of medication
(Gadon et al., 2006). In addition, the risk of assaults is higher in areas of
high level of social interaction (communal areas, corridors, dining room)
(Gadon et al., 2006). Other factors capable of triggering VB include
constraints, such as denying a patient something, seclusion, forced
medication, or restrictions of movements within the unit (Barlow et al.,
2000; Gadon et al., 2006).

Various authors point to the need for further studies on this topic
(Iozzino et al., 2015; Lussier et al., 2010), taking into account the limits
and confounding factors mentioned in previous works. Notably, there is
the need to give a clear definition of violence (Bowers et al., 2011;
Flannery et al., 2014; Rund, 2018; Sanghani et al., 2017) and of RVPs
(Lussier et al., 2010), to add situational and institutional factors (Flan-
nery, 2002), and to control for the diversity of data sources (e.g., nurse’s
notes, administrative data, or systematic questionnaires (Lussier et al.,
2010)).

In the present study, we have considered violence as any violent
physical contact directed against another person (Convit et al., 1990;
Tardiff and Sweillam, 1982), whether or not it was associated with other
types of violence (such as verbal violence, or violence against objects).
In line with other studies (Convit et al., 1990; Owen et al., 1998;
Quanbeck et al., 2007), we categorized as RVPs only those patients who
produced three or more VB in the same hospital stay.

The objective of the present study is twofold: 1/ to examine inde-
pendently the links between patient characteristics (socio-demographic
and main diagnosis) and repetitive VB, the links between institutional
variables (length of stay, number of admissions, type of admission) and
repetitive VB, and the links between situational factors (such as location,
time and provocation factors) and repetitive VB, 2/ to explore the
combined association of factors that are linked to repetitive VB. We have
hypothesized that it is the combined association of factors that are
involved in repetitive VB compared to non-repetitive VB.

2. Methods
2.1. Study site and participants

This study was carried out during a 4-year period (2009-2012) in the
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psychiatry department of the Lausanne University Hospital
(Switzerland), on the 15 wards (219 beds) that are specialized in acute
psychiatric care for adults. All patients admitted to these wards during
the study period were considered which represent 4518 patients, aged
between 18 and 65 years. Lausanne University’s Faculty of Biology and
Medicine Research and Ethics Committee granted access to clinical data
for research purposes.

2.2. Categorization of patients in three groups

We divided our sample in three groups. The first one regrouped
patients who never committed VB (Non-Violent Patients, NVP). The
second group included patients who committed no more than one or two
VB during the same hospital stay over the 4-year study period (Non-
Repetitive Violent Patients, NRVP), and the third group included those
who committed three or more VB in the same hospital stay over the 4-
year study period (Repetitive Violent Patients, RVP).

Of the total unique patients (N=4518), 2549 had multiple hospital
admissions. For these patients, the following methodology was used to
determine the particular hospital stay included in the analysis: a) for
patients who displayed no violent acts, the most recent hospital stay was
used; b) for patients with number of VB occurrence below the threshold
for repetitive violence during any stay, the first stay in which violent
behavior occurred was used; and c) for patients who displayed violent
acts meeting or exceeding the threshold for repetitive violence during
any stay, the first stay in which the patient exceeded the repetitive
violence threshold was used.

Situational factors in relationship to repetitive violence were
considered over all the VB episodes that occurred over the study period
(N=414).

2.3. Measures

2.3.1. Episodes of violent behaviour

Episodes of VB occurring during the treatment phase were identified
on the basis of the Staff Observation Aggression Scale-Revised (SOAS-R
scale (Nijman et al., 1999)), a structured assessment tool that lists all
events related to a violent incident during hospitalisations. The SOAS-R
can be used to rate the nature of aggressive incidents (e.g., verbal
aggression, physical aggression against another person or physical
aggression against self (Moulin et al., 2017)) and the target of the
aggression. As indicated in the previous definition, we only took into
account physical violence. The scale was completed by staff members
after each violent incident.

2.3.2. Personal factors

Socio demographic and diagnosis data were taken from the hospital’s
database. For each patient and for each studied hospital stay, we
considered:

a) Some socio-demographic variables, which were the patients’ age
and gender, as well as the marital and living status at the beginning
of the considered stay.

b) The diagnosis assessment, which was the main psychiatric diag-
nosis determined by a psychiatrist and the staff according to the ICD-
10 (International Statistical Classification of Diseases and Related
Health Problems)(Organization, 2004) criteria. We subdivided di-
agnoses into six categories: substance use disorders, schizophrenia,
mood disorders, personality disorders, cognitive disorders, and other
disorders. We controlled and adjusted the model for co-morbidity of
substance use disorders in schizophrenia and in personality disorders
and for co-morbidity of personality disorders in schizophrenia,
which are known to be risk factors for VB (Bjgrkly, 2013; Flannery
et al., 2014; Moulin et al., 2018; Moulin et al., 2017).
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Table 1
Individual characteristics and institutional factors by group
Individual Characteristics Total (4518) NVPs (4319) NRVPs (165) RVPs (34)
Age Years [median(range)] 40.24 (18 - 40.44 (18 - 35.74 (18.06 — 38.63 (19.09 —
64.99) 64.98) 64.99) 64.36)

Gender Women [%(n)] 49.23 (2224) 49.73 (2148) 36.97 (61) 44.12 (15)
Men [%(n)] 50.77 (2294) 50.27 (2171) 63.03 (104) 55.88 (19)

Marital status Not married [%(n)] 75.14 (3395) 74.58 (3221) 86.67 (143) 91.18 (31)
Married [%(n)] 23.84 (1077) 24.4 (1054) 12.12 (20) 8.82 (3)
Missing [%(n)] 1.02 (46) 1.02 (44) 1.21 (2) 0 (0)

Living status Sheltered housing [%(n)] 10.72 (446) 10.07 (401) 19.18 (28) 58.62 (17)
Alone [%(n)] 31.98 (1330) 32.03 (1276) 32.19 (47) 24.14 (7)
Other [%(n)]* 57.3 (2383) 57.91 (2307) 48.63 (71) 17.24 (5)

Diagnosis Substance use disorders [%(n)] 25.46 (1094) 25.56 (1052) 23.84 (36) 20 (6)
Schizophrenia [%(n)] 23.37 (1004) 22.47 (925) 42.38 (64) 50 (15)
Mood disorders [%(n)] 26.69 (1147) 27.19 (1119) 16.56 (25) 10 (3)
Personality disorders [%(n)] 10.17 (435) 10.15 (416) 10.6 (16) 10 (3)
Cognitive disorders [%(n)] 1.68 (72) 1.58 (65) 3.97 (6) 3.33 (1)
Other disorders** [%(n)] 13.17 (566) 13.61 (560) 2.65(4) 6.67 (2)

Comorbid disorders Schizophrenia and substance use disorders [%(n)] 3.83(173) 3.45 (149) 10.3(17) 20.59 (7)
Schizophrenia and personality disorders [%(n)] 1.02 (46) 0.97 (42) 1.82 (3) 2.94 (1)
Personality disorders and substance use disorders 2.43 (110) 2.36 (102) 3.64 (6) 5.88 (2)
[%(n)]

Institutional Factors

Admission type Voluntary [%(n)] 62.32 (2814) 63.81 (2756) 30.30 (50) 23.52(8)
Involuntary [%(n)] 37.78 (1704) 36.26 (1563) 69.7 (115) 76.47 (26)

Previous length of stay Days [median(range)] 0 (0 - 1206) 0 (0 -1206) 44 (0-727) 185 (3 -1085)

Previous number of Number [median(range)] 0 (0 - 45) 0 (0 - 45) 1(0-18) 1(0-37)

hospitalizations

*: Living as a couple with or without children, or living with family

**: Anxiety, adaptation, dissociative, somatoform, or eating disorders, as well as mental retardation.

2.3.3. Institutional factors
Institutional factors were taken from the hospital’s database and
include:

a) The type of admission for the considered hospital stays (voluntary
or involuntary).

b) The previous length of stay, which cumulatively counted the days
until VB for VPs. For NRVPs, this was from the first day of the first
stay within the 4-year period of the study until the first occurrence of
1 or 2 aggressions in the same stay. For RVPs, this count went from
the first day of the first stay until the stay where at least 3 aggressions
in the same stay were recorded. For NVPs, the length of stay was
cumulated from the first day of the first stay until the last day of the
last stay in the study period.

The number of previous hospital stays, counting for each patient
all the stays before the considered hospitalization stay.

C

=

2.3.4. Situational factors

VB were recorded using the Staff Observation Aggression Scale-
Revised (SOAS-R) (Nijman et al., 1999). The SOAS-R covers informa-
tion such as “provoking factors”, “means used by the patient”, “the
target of the aggression”, “the consequences for the target”, and “the
measures taken to resolve the aggression”. The scale was completed by
staff members after each violent incident. We assessed the context in
which VB occurred by extracting from the SOAS-R the data on a) the
type of violence, b) the target of the aggression, c) the location of the
incident, d) the time of the incident, and e) the trigger of the VB.2.4.
Statistical analyses

To address our objectives and our hypotheses, the analysis strategy
consisted of analyzing, for the first objective: the independent links
between individual factors and repetitive versus non-repetitive VB, the
independent links between situational factors and repetitive versus non-
repetitive VB, and finally the independent links between institutional
factors and repetitive versus non-repetitive VB. We therefore conducted
separate logistic regressions on the groups of variables. Since there could
be more than one violent incident per hospital stay, and since situational
factors may vary for each incident, it was impractical to integrate

situational, individual and institutional factors in the same model. Thus,
and in order to follow the second objective, we performed in a first step a
regression analysis that included institutional and individual factors. In
a second step, and to analyze the combined association of individual,
situational and institutional factors and the link with repetitive versus
non-repetitive VB, we performed a series of logistic regression models
for each situational factor in each group (NRVPs vs. RVPs), adjusted for
both individual and institutional factors. A Classification and Regression
Tree (CART) was also employed to explore potentially non-linear and
hierarchical impact of institutional and individual factors and their as-
sociation on the group of RVP. These models were fitted using the glm
package in R (Lee et al., 2006). For categorical variables, comparisons
were made between each category and a reference category which is
specified in the corresponding tables. In these models, we had to exclude
co-morbidity of substance abuse in personality disorders because of their
small number.

We considered all the VB occurrences (N=414) during all hospital
stays to identify the association between each situational factor and the
group (RVP vs NRVP). Since patients could commit more than one VB
over the 4-year period, we used Generalized Linear Mixed Effect Models
(GLMMs), with a common random intercept for observations corre-
sponding to the same patients. These models were fitted using penalized
quasi likelihood (McCullagh and Nelder, 1989; Schall, 1991). As there
were missing values in some variables, each model was fitted using 100
multiple imputations via chained equations, implemented within the
“mice” package in R (Buuren and Groothuis-Oudshoorn, 2010). These
models were adjusted on violent patients only, and describe the asso-
ciation between the characteristics of each incident in relationship with
the patient committing the violence (belonging to the RVP or the NRVP
group).

We used Classification and Regression Trees (CARTSs) (Breiman et al.,
1984). CARTs are capable of discerning hierarchical associations among
a group of explanatory variables and a response variable (Breiman et al.,
1984). We used this analysis to investigate the hierarchical effects
attributable to combinations of factors (individual and institutional) on
repetitive VBs, assuming that the effect of each factor could be intensi-
fied or moderated by the presence of the others.
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Table 2
Violent act and situational factors by group
Type of violence and target Total NRVPs RVPs
VPs (234) (180)
(414)
Type of Physical violence [%(n)] 38.41 39.74 36.67
violence (159) (93) (66)
Physical and verbal violence 48.31 47.01 50 (90)
[%(n)] (200) (110)
Physical assault associated 8.94 8.97 8.89
with verbal violence and (37) (21) (16)
violence against objects [%
)]
Physical assault associated 4.35 4.27 4.44
with violence against objects (18) (10) (€))
[%(n)]
Target of the Staff member [%(n)] 81.16 76.5 87.22
aggression (336) (179) (157)
Other patient [%(n)] 21.01 24.36 16.67
87) (57) (30)
Other person [%(n)]* 7.25 8.97 509
(30) 21
Situational Total VPs (414) NRVPs RVPs
Factors (234) (180)
Time of the Morning (7h-12h) [%(n)] 22.95 20.51 26.11
incident (95) (48) 47)
Afternoon (12h-18h) [%(n)] 37.92 36.32 40 (72)
(157) (85)
Evening (18h-22h) [%(n)] 24.4 25.64 22.78
(101) (60) (41)
Night (22h-7h) [%(n)] 14.73 17.52 11.11
(61) (41) (20)
Location of Patient’s room [%(n)] 11.59 10.68 12.78
the incident (48) (25) (23)
Seclusion room [%(n)] 22.46 23.5 21.11
93) (55) (38)
Healthcare facility [%(n)] 9.9 (41) 6.41 14.44
(15) (26)
Communal areas [%(n)] 40.34 43.16 36.67
(167) (101) (66)
Other places [%(n)] ** 15.7 16.24 15 (27)
(65) (38)
Trigger of the Not understandable 20.53 18.8 22.75
aggression provocation [%(n)] (85) (44) 41
Other patient(s) [%(n)] 9.9 (41) 13.68 509
(32)
Patient being denied 23.91 22.65 25.56
something [%(n)] (99) (53) (46)
Help with activities of daily 5.31 3.42 (8) 7.78
living [%(n)] (22) a4
Staff requiring patient to take ~ 10.39 8.97 12.22
medication [%(n)] (43) 21 (22)
Other provocation [%(n)]***  37.44 40.17 33.89
(155) 94) (61)

*: Family and relatives, security staff, or other professionals.

**: WC, bathroom, external area, etc.

***: For example acute symptoms, acute intoxication and reminders from staff
about hospital rules.

All statistical analyses were performed using R environment for
statistical computing (Team, 2019).

3. Results
3.1. Descriptive characteristics of the sample

During the 4-year study period, 4518 patients were admitted to
hospital and 414 VB were recorded. The sample contained almost equal
numbers of men and women, who had a median age of 40 years. Most
were not married (75.1%). The most frequent diagnoses were mood
disorders (26.69 %), substance use disorders (24.46%) and schizo-
phrenia (23.37%). Most patients were admitted voluntarily (62.32%).
Over the study period, the median of previous length of stay was 0 days
(range 0-1206) and the median of previous hospitalizations was 0 (range

Table 3
Logistic regression models
Individual Factors (Model 1) Odds Lower Upper P
ratio CI 95% CI 95%
Age 1.00 0.96 1.05 .959
Gender (Reference 2.29 0.83 6.59 114
= Male)
Marital Status 0.51 0.15 1.64 .261
(Reference =
Married)
Living status Sheltered housing 5.45 1.85 18.06 .003
(Reference =
Alone)
Others 0.38 0.09 1.4 151
Diagnosis Schizophrenia 1.85 0.4 10.92 456
(Reference =
Mood disorders)
Cognitive 0.94 0.03 14.51 967
disorders
Substance use 3.21 0.62 20.72 .183
disorders
Personality 0.79 0.08 6.32 .822
disorders
Other disorders 7.04 0.64 73.81 .095
Comorbid Schizophrenia and ~ 4.31 1.01 19.82 .051
disorders substance use
(Reference disorders
=Others)
Schizophrenia and 2.85 0.12 31.98 425
personality
disorders
Institutional Factors (Model 2) Odds Lower Upper P
ratio CI 95% CI 95%
Admission type (Reference = Voluntary 2.85 0.75 12.92 144
admission)
Previous length of stay 1.19 1.07 1.34 .002
Previous number of 0.92 0.81 1.02 .140
hospitalizations
Individual and Institutional Factors Odds Lower Upper P
(Model 3) ratio CI 95% CI 95%
Age 0.99 0.94 1.04 742
Gender (Reference = Male) 2.58 0.84 8.46 .103
Marital Status (Reference = Married) 0.62 0.17 2.24 460
Living status Sheltered housing 2.76 0.75 10.61 128
(Reference =
Alone)
Others 0.28 0.06 1.09 .072
Diagnosis Schizophrenia 1.48 0.24 11.62 .683
(Reference =
Mood disorders)
Cognitive 0.89 0.03 14.29 .940
disorders
Substance use 3.39 0.52 28.71 223
disorders
Personality 0.52 0.04 5.57 .594
disorders
Other disorders 2.07 0.11 35.90 613
Comorbid Schizophrenia and  5.61 1.22 28.84 .030
disorders substance use
(Reference = disorders
absence)
Schizophrenia and 2.27 0.09 26.72 .535
personality
disorders
Admission type (Reference = Voluntary 2.85 0.75 12.92 144
admission)
Previous length of 1.19 1.07 1.34 .002
stay
Previous number of  0.92 0.81 1.02 .140
hospitalizations

0-45) (see Table 1).

The RVP group had a median age of 38.63, versus 35.74 in the NRVP
group; the proportion of men is high in both violent groups (55.88 in
RVP group, 63.03, in NRVP group). A high proportion of RVPs (58.62%)
lived in sheltered housing, while a high proportion of NRVPs lived as
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Table 4
Logistic regression model on situational factors
Situational factors Odds Lower Upper p
ratio CI 95% CI 95%
Results not adjusted for institutional and individual factors
Trigger of the ~ Not understandable 1.19 0.69 2.07 .528
aggression provocation
Other patient(s) 0.17 0.04 0.66 .011
Patient being denied 1.16 0.69 1.95 577
something
Help with activities of ~ 1.97 0.49 7.96 341
daily living
Staff requiring patient 1.60 0.66 3.86 .297
to take medication
Other provocation(s) 0.77 0.46 1.29 .328
Time of the Morning (7h-12h) 1.4 0.78 2.51 257
incident
Afternoon (12h-18h) 1.14 0.74 1.74 .552
Evening (18h-22h) 0.78 0.44 1.4 406
Night (22h-7h) 0.60 0.32 1.13 116
Location of Patient’s room 1.18 0.50 2.78 .702
the incident
Seclusion room 0.92 0.46 1.84 .816
Care areas 2.38 1.05 5.39 .040
Communal areas 0.76 0.49 1.16 .198
Results adjusted for institutional and individual factors
Trigger of the ~ Not understandable 1.01 0.52 1.97 971
aggression provocation
Other patient(s) 0.16 0.03 0.83 .029
Patient being denied 1.38 0.74 2.57 314
something
Help with activities of  2.95 0.67 12.95 152
daily living
Staff requiring patient  2.46 0.78 7.72 123
to take medication
Other provocation(s) 0.79 0.44 1.43 436
Time of the Morning (7h-12h) 1.42 0.76 2.65 270
incident
Afternoon (12h-18h) 1.04 0.62 1.73 .883
Evening (18h-22h) 0.79 0.40 1.58 .509
Night (22h-7h) 0.62 0.29 1.34 .226
Location of Patient’s room 0.94 0.42 2.10 .870
the incident
Seclusion room 1.69 0.71 4.00 234
Care areas 3.24 1.13 9.23 .028
Communal areas 0.73 0.44 1.23 241

couples or with their families (48.63). A high proportion of RVPs were
not married (91.18%). Repetitive and non-repetitive violent patients
have predominantly a diagnosis of schizophrenia (RVP group: 50%,
NRVP group: 42.38%). The RVP group also has a high proportion of
diagnosis of schizophrenia with co-morbid substance use disorders
(20.59%). Most violent patients were admitted involuntarily (76.47 in
the RVP group and 69.7 in the NRVP group). Over the study period, the
median of previous length of stay was 185 days (range 3-1085) in the
RVP group and 44 days (range 0-727) in the NRVP group. The median of
previous hospitalizations was 1 (range 0-37) in the RVP group and 1 (0-
18) in the NRVP group (see Table 1).

3.2. Descriptive characteristics of violent behaviors and situational factors
of violent behavior

The sample contained 4319 NVPs (95.59 % of all patients), 165
NRVPs (3.65% of all patients), and 34 RVPs (0.75% of all patients and
17.08% of VPs). RVPs were engaged in 43.47% of all VB (180/414 VB).
On average, each RVP was engaged in 5.29 VB (180/34), and each NRVP
was engaged in 1.41 VB (234/165). Physical violence accompanied by
verbal violence was the most frequent (48.31% of the VB), followed by
physical violence alone (38.41 % of the VB). 81.16% of the VB were
directed toward staff members. 37.92% of VB occurred in the afternoon
and 40.34% in communal areas. In both groups, the violence occurred
mainly in common area and seclusion rooms (see Table 1 and 2).
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A logistic regression model on individual factors showed a signifi-
cant association between living in sheltered housing before admission
and the RVP group (OR = 5.45, p<.01, reference category: “Leaving
alone”). We found a trend for an association between schizophrenia with
substance use disorder and the RVP group, just above the significance
level (OR=4.31, p=.051). We did not find any other significant link
between individual characteristics and the RVP group (see Table 3).

A logistic regression model on institutional factors showed a sig-
nificant link between previous length of stay and the RVP group (OR
=1.19, p<.01). We did not find any other significant link between
institutional characteristics and the RVP group (see Table 3).

A logistic regression model on individual and institutional factors
together showed a significant association between schizophrenia with
substance use disorders and RVP group (OR=5.61, p=.03) and between
previous length of stay and RVP group (OR =1.19, p<.01) (see Table 3).

A Logistic regression models on situational factors showed a sig-
nificant link between the location of the VB named “care areas”
(including nursing offices and pharmacies) and the RVP group
(OR=2.38, p=.04) and between a triggering factor in association with
(an)other patient(s) and the NRVP group (OR=0.17, p=.01).

The second logistic regression models on situational factors, adjusted
for both individual and institutional factors, showed similar results: a
significant link between the “care areas” and the RVP group (OR=3.24,
p=.03), and between a triggering factor in association with (an)other
patient(s) and the NRVP group (OR=0.16, p=.03,) (see Table 4).

Combined hierarchical effects of factors on the rate of VB

In order to describe the hierarchical importance of the factors asso-
ciated with the NRVP or the RVP group, we drew up a Classification and
Regression Tree (CART). The factors mentioned on the graph were
decisive for distinguishing subgroups and each cell described the num-
ber of patients, and the percentage in each subgroup (see Graph I). CART
analysis identified two main factors (among all individual and institu-
tional factors) presented in decreasing order of importance: the length of
the stay and the type of accommodation (sheltered housing vs. other
types of accommodation). The analysis classified two groups of patients.
The first, with a length of stay prior to aggression of less than 163 days
(5.3 months), included 76.4% of the sample and was composed of 91%
of NRVPs and 9% of RVPs. The second group, with a length of stay above
163 days (23.6% of the original sample), was composed of 57% of
NRVPs and 43% of RVPs. In this subgroup, the type of accommodation
prior to hospitalization dichotomized the tree in two further subgroups.
The first included patients living alone or with partner/family members,
which was composed of 72% of NRVPs and 28% of RVPs. The second
included patients living in sheltered housing prior to hospitalization and
was composed of 56 % of RVPs and 44% of NRVPs. Within this group,
when the length of stay was above 368 days (12 months), we found 11
patients, 81% of whom were RVPs.

Fig. 1.

4. Discussion

In this study, we have explored the individual, institutional and
situational factors linked to repetitive VB in psychiatric inpatients,
independently and in a combined way. Results showed that repetitive
VB were linked to living in sheltered housing prior to hospitalization and
to a diagnosis of schizophrenia with substance abuse comorbidity (in-
dividual factors), as well as having longer hospital stays (institutional
factors). Among situational factors, the risk of repetitive VB was linked
to the care areas. Finally, when the combination of individual and
institutional factors was considered, our results have demonstrated that
the combined effects of length of stay and type of accommodation before
hospitalization increased the likelihood of being in the RVP group.

In line with other studies (Barlow et al., 2000; Convit et al., 1990;
Grassi et al., 2006; Grenyer et al., 2013; Kraus and Sheitman, 2004;
Lussier et al., 2010; Owen et al., 1998), our results revealed that a small
percentage of patients (0.75% of all hospitalized patients) have
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Violent patients N =199
165 Non-repetitive violent patients (NRVP)
34 repetitive violent patients (RVP)

Combined hierarchical
effects of factors on VB

l

Previous length of stay > 163 days

Yes

NRVP (N=27)=57%
RVP(N=20)= 43%

Living status/ Yes
sheltered housing

RVP (N=14) =56%
NRVP (N=11) =44%

— Previous length of stay > 368 days —

(o] =]

NRVP (N=138) =91% NRVP (N=16) =72%
RVP (N=14) =9% RVP (N=6) = 28%

NRVP (N=9) =64%
RVP (N=5) =36%

RVP (N=9) = 81%
NRVP (N=2) =19%

Fig. 1. Combined hierarchical effects of the factors studied on the likelihood of being in the Repetitive Violent Patients (RVP) group or in the Non-Repetitive Violent

Patients (NRVP) group.

committed 43.5% of all VB and were each engaged in 5.3 VB on average.
These results highlight the value of better knowing these patients and
the conditions of the occurrence of VB for developing violence preven-
tion strategies. It has to be noted that the percentage of RVPs is lower
than that reported in other publications (between 1.4 and 21% (Lussier
et al., 2010)). This difference may be related to some variations in the
types of violence studied, or in the number of acts taken into account to
characterize the repetition of violence (Flannery, 2002; Lussier et al.,
2010). Other factors may also explain this difference, such as a variation
in the assessment tool, in the hospitalization context (ward rules, at-
mosphere, etc.), or in the length of the study period (Abderhalden et al.,
2007; Cornaggia et al., 2011; Dack et al., 2013; Grassi et al., 2006;
Lussier et al., 2010).

Regarding situational factors, repetitive VB was more likely in
nursing offices and pharmacies, where interactions between patients
and staff are the most frequent. Various studies already mentioned the
violence increase in these care spaces (Bowers et al., 2009; Lanza et al.,
1991; Rasmussen and Levander, 1996), which are considered as po-
tential trigger points for aggression (Bowers et al., 2009), in conjunction
with patient symptomatology, irritability or agitation.

Descriptive results showed that in 87% of cases of repetitive VB, the
aggression was toward caregivers. These difficulties could lead to both
insecurity and difficulties in administering treatment (Edward et al.,
2014; Hoptman et al., 1999) and impact other patients by creating
negative attitudes towards them (Arnetz and Arnetz, 2001; lozzino et al.,
2015; Lion and Pasternak, 1973). Violence can also have effects on
caregivers, affecting their overall health (Cornaggia et al., 2011; Wild-
goose et al., 2003). These effects are likely to aggravate a situation and
result in more adverse incidents (Bowers et al., 2007). Consequently, it is
essential to provide training to help staff prevent and manage violence
(Bowers et al., 2006).

Regarding individual factors, and in line with previous results on
NRVPs (Dack et al., 2013; Flannery et al., 2018), we found that patients
suffering from schizophrenia with substance use comorbidity and who
lived in sheltered housing before hospitalization are more likely to

commit repetitive VB. In our region, sheltered housing classically wel-
comes vulnerable patients who need to be supported in their daily lives.
As Uggerby (Uggerby et al., 2011) noticed, a significant proportion of
schizophrenic patients who live in sheltered housing have other asso-
ciated problems such as substance abuse (particularly cannabis and
alcohol use), non-adherence to treatment, and behavioral disorders.
This can complicate and worsen the effects of treatment and promote the
development of VB. Unfortunately, in this study, we had no information
on the severity of the psychopathology at the time of the aggressions and
we cannot therefore test this hypothesis.

Regarding institutional factors, longer length of stay was linked to
repetitive VB. CART analysis confirmed this first result. Moreover, the
analysis identified a high-risk RVP subgroup, composed of patients who
have stayed longer in hospital and who lived in sheltered housing prior
to hospitalization. Longer length of hospital stays may reflect higher
severity and chronicity of a patient’s pathology, aggressive and hostile
patient behavior, and difficulty of sheltered housing to serve as appro-
priate containing environment. The works of Gupta (Gupta et al., 1996)
and Capdeveille (Capdevielle et al., 2009) showed that addictive co-
morbidity increases the length of stay, particularly in relation to patient
non-compliance, while Citrome (Citrome et al., 1994) insists on the
relationship between increase in stay duration and lack of appropriate
and accessible accommodation support. In line with these studies, a
longer hospital stay in our sample could include patients who have many
difficulties to be managed by community services and sheltered housing
(Grassi et al., 2006) and cannot be placed in an appropriate living place
other than in the hospital.

Our results suggested that most identified RVPs have a schizophrenic
pathology that is difficult to stabilize, probably because of comorbid
substance abuse disorders. The possible resistance to treatment linked to
the drug use (Swartz et al., 1998), the low tolerance for drug use in
sheltered housing, the difficulty of sheltered housing to contain these
patients, and probably the shelter housing’s fears concerning these pa-
tients’ behavior (agitation or aggressive) could contribute to increase
the hospital stay lengths (Capdevielle et al., 2009; Cheng et al., 2016),



D. Camus et al.

which in turn could contribute to repetitive VB occurrence.

4.1. Limitations

Our study has some limitations. Firstly, we did not have detailed data
on the severity of the patients’ psychopathologies. The severity of the
psychopathology may be an important factor for violence, whether or
not it is repetitive. In our study, we have no data on the severity of illness
for each patient, both at the time of hospital admission and at the time of
aggression. Therefore, it was not possible to determine whether violent
patients were more seriously ill. Secondly, even though caregivers were
comfortable using the SOAS-R, they may not have recorded all the VB.
Thirdly, due to the particularity of situational factors, we were not able
to integrate into the classification and regression tree the set of indi-
vidual, situational and institutional factors in order to analyze the
combinations of factors that were linked to repetitive violence. Fourthly,
the results of this study are limited by the small number of RVPs. Lastly,
several other situational factors (such as staff experience, crowding, or
ward structure) could be linked to repetitive VB. A more in-depth
analysis of interpersonal relationships and the institutional framework
might perhaps provide a better understanding of these situations.

5. Conclusion

Our results seem to reflect the vulnerability of a small group of pa-
tients with schizophrenic disorders. These patients were difficult to
stabilize and had an history of many days in hospital, during which
violence were repeated. Early identification of patients’ clinical and
institutional profiles could help to develop strategies for relapse and VB
prevention, and facilitate the choice of the most appropriate type of
treatment and follow-up for these patients. These results encourage the
development of alternatives to classic hospitalizations, such as intensive
case-management, or networking between institutions, professionals
and relatives. This would help to avoid gaps in care, as well as to pro-
mote the care continuity and the maintenance of gains after leaving the
hospital (Bonsack et al., 2019).
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