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Abstract

Background Understanding the nature and circumstances around the use of weapons to perpetrate an offense
among individuals with mental illness is crucial for evidence-informed policies and actions. However, little is known
about the prevalence and factors associated with weapon use during index offenses among patients in the forensic
system. Therefore, the present study was designed to address this gap and determine the prevalence and the patient
and victim characteristics associated with weapon use during the index offense in a Canadian province.

Methods This retrospective exploratory study utilized data extracted from the Ontario Review Board reports of
2014/15. Data was analyzed using Stata, and logistic regression was employed to determine the factors associated
with weapon use.

Results Approximately half (48.11%) of the individuals included in this analysis (n=819) used weapons during their
index offense as an instrument of violence. Both patient-related and victim-related factors had a statistically significant
association with weapon use during index offenses. Specifically, two patient-related factors (including a history of
hospitalization prior to the index offense and diagnosis of personality disorder) were associated with lower odds

of weapon use during the index offense. However, only prior hospitalization remained statistically significant after
adjusting for victims'factors. Victim-related factors were associated with both lower and higher odds of weapon use
during the index offense. The highest odds of weapon use were found if the victim was an extended family member
of the patient, followed by sibling, lover/partner/spouse, parent, and then adult acquaintance. The odds of weapon
use during the index offense were lower if victims were healthcare workers, law enforcement professionals, and
females when compared to adult strangers.

Conclusion The study highlights the significant role of both patients'and victims’ characteristics as important factors
associated with weapon use during index offenses among forensic patients. Notably, prior hospitalization emerged as
a crucial factor with a reduced likelihood of weapon use. Implicitly, this underscores the importance of risk mitigation
strategies.
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Introduction

In Canada, individuals with severe mental illness who
come into contact with the law may be found Not Crimi-
nally Responsible (NCR) or Unfit to Stand Trial (UST) for
their committed crimes, known as index offenses [1, 2].
Individuals with NCR or UST status are then detained
in the forensic mental health system to undergo court or
tribunal-ordered psychiatric treatment to enhance recov-
ery, risk mitigation and community re-integration as
forensic psychiatric patients [1, 2]. A significant portion
of the index offenses associated with forensic patients are
violent in nature, comprising 69.9% of cases in the Cana-
dian province of Ontario from 2014 to 2015 [3]. However,
the nature of the violence varies widely, ranging from ver-
bal threats and physical assaults to the use of offensive
weapons [2, 3].

One critical aspect when examining violent crimes is to
ascertain whether the individual used offensive weapons
(e.g., firearms) during their index offense. The National
Trajectory Project (NTP), which examined 1800 cases
of individuals found NCR, found that the use of offen-
sive weapons was relatively low among forensic psychi-
atric patients, with a prevalence rate of 9.9% in British
Columbia, 7.9% in Ontario, and 4.6% in Quebec [4].
Despite these lower rates, examining and understanding
the circumstances around weapon use in the context of
violent crime is crucial because the use of weapons dur-
ing an assault is more likely to cause significant physical
harm to the victim, including harm that may be lethal
compared to assaults without weapons [5]. Additionally,
higher rates of recidivism are found among individuals
who use weapons during the index offense compared to
those who do not [6]. Offenders who use weapons are
also more likely to reoffend using weapons [7]. Therefore,
understanding weapon use and its associated factors is
critical in predicting and preventing future weapon use
among forensic psychiatric patients.

The literature on weapon use during an index offense
by forensic psychiatric patients is limited. However, stud-
ies on other groups, such as juvenile offenders, have iden-
tified several factors linked to weapon use. Behavioral
and social factors such as substance use, poor impulse
control, gang membership, and having peers who use
guns can significantly influence violent behavior [8, 9].
Psychiatric and psychological factors, including psychop-
athy and delusional disorders, also play a role [10, 11].
For instance, mothers experiencing psychosis are more
likely to use weapons in filicide, while younger children
are less likely to be killed with weapons in such cases
[10]. Gender-specific factors reveal that women often use
kitchen knives, and higher blood alcohol levels are linked
to women using sharp weapons [8, 12]. Demographic
factors show that fathers are usually killed with fire-
arms, while mothers are more often killed with cutting
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weapons or physical assault [11]. Minors use firearms
more frequently than adults, and both adults and youths
tend to kill their fathers with firearms [11]. Forensic psy-
chiatric factors indicate that the type of mental disorder
can influence weapon choice, with conditions like delir-
ium or hallucinations leading to the use of unusual weap-
ons, such as fire [11]. While various factors may influence
the likelihood of weapon use among offenders, the spe-
cific factors and their relationships are largely under
explored in forensic psychiatric research. This paper aims
to fill this gap by examining the prevalence of offensive
weapon use during an index offense and providing bet-
ter insight into plausible factors that may explain weapon
use in forensic settings.

This study examines patients’ characteristics, such
as age, gender, psychiatric diagnosis, and hospitaliza-
tion history, as well as victim characteristics, including
the victim relationship, age, and gender, and how these
factors relate to weapon use during the index offense.
Understanding the relationships of these factors with
weapon use can inform the development of evidence-
guided risk mitigation strategies for forensic psychiatry
patients. Furthermore, by understanding the interplay
between patient characteristics, victim characteristics,
and the use of weapons during a violent index offense,
it becomes possible to create effective and risk-tailored
preventative interventions, policies, and action plans.

Methods

The current exploratory study utilizes retrospective
data collected from reports submitted to the Ontario
Review Board (A provincial Tribunal Court that oversees
patients’ progress within the forensic system in Ontario)
during the reporting year of 2014 to 2015 (N=1240).
Some of the data from this database have been previ-
ously utilized and described in other publications [3, 13,
14]. This study was approved by the Hamilton Integrated
Research Ethics Board (HiREB); the approval number is
#15,564.

Study variables

Only individuals with data that captured weapon use (the
main outcome explored in this study) were included in
the analysis conducted for the present study. The covari-
ables examined included patient characteristics such
as age at the time of the index offense(s), gender, previ-
ous hospitalization for a psychiatric condition, primary
psychiatric diagnosis, and intoxication at the time of
the offense. Similarly, victim characteristics, including
the victim’s gender, age, and their relationship with the
patient were also considered.
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Analysis plan

Descriptive statistics were presented using frequen-
cies and percentages for categorical variables. Mean and
standard deviation was used to present the continuous
variable (age of patient during the index offense) that
was normally distributed, as assessed by visual inspec-
tion of the histogram. The age of victims, which was not
normally distributed, was described using the median
and interquartile range. The distribution of the victim’s
age was assessed using visual inspection of the box and
whisker plot and the histogram. The difference between
weapon users and non-users was tested using a two-sam-
ple Wilcoxon test.

Bivariate and multivariate logistic regression analy-
ses were used to determine the factors associated with
weapon use to answer the main research question: what
factors were associated with weapon use during the index
offense among patients admitted to a forensic psychiat-
ric hospital? The main outcome variable was weapon use,
which was dichotomized (yes or no). The predictor vari-
ables were gender, age, psychiatric diagnosis, previous
hospitalization, victim’s gender, victim’s age, and victim’s
relationship to the patient. The bivariate analysis tested
the association between each predictor variable and the
outcome variable, and the results were presented as crude
odds ratios (cOR) with 95% confidence intervals (CI) and
p-values. A p-value of less than 0.05 was considered sta-
tistically significant. The null hypothesis for each test was
that there was no association between the predictor and
outcome variable, and the alternative hypothesis was that
there was an association. The predictor variables that
were significant during the bivariate analysis and the bio-
logically plausible factors were included in the multivari-
ate model. The factors were tested for collinearity (using
Variance Inflation Factor [VIF]) before being included in
the multivariate model. Despite the victim’s age having
no issues with collinearity, many of the victims’ ages were
missing, and to avoid further power reduction, it was
not included in the final model. After controlling for the
confounding effects of the other variables, the multivari-
ate analysis tested the adjusted association between the
predictor variables and the outcome variable. The results
were presented as adjusted odds ratios (aOR) with 95%
CI and p-values. The null hypothesis for the multivari-
ate model was that there was no independent association
between the predictor variables and the outcome vari-
able, and the alternative hypothesis was that there was
at least one predictor variable independently associated
with the outcome variable. The model fit and the good-
ness of fit were assessed using the Hosmer-Lemeshow
test and the Nagelkerke R-squared.
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Results

Participants characteristics

Out of the 819 forensic psychiatric patients included in
this analysis, 48.11% (2=394) used weapons during the
index offense as an instrument of violence. The aver-
age age of the patients was 34.27 (standard deviation of
12.20) years at the time of the index offense, and most
of the patients identified as male (n=701, 85.59%). The
victims of violence were predominantly male (n=394,
48.11%), and most of them were strangers to the patients
(n=254, 31.01%) (Table 1).

The age of the victims was not normally distributed;
it was skewed to the right, and most of the victims were
below the age of 20 years. The median age of the victims
was 33.5, and the interquartile range was between 12 and
61 years. No outliers in the sample related to age existed,
but 717 victims had no age recorded/captured.

Relationship of weapon use with patients and victims’
characteristics during index offense

The results from the chi-square test of independence
showed there were significant associations between
weapon use during the index offense and the follow-
ing variables: (i) previous hospitalization for a psychi-
atric condition (x*=18.48, p-value<0.001), (i) primary
psychiatric diagnosis (x*=11.63, p-value=0.020), vic-
tim's gender (x*=20.11, p-value<0.001), and victim’s
relationship to the patient (x*=96.75, p-value<0.001).
These results indicate that the null hypothesis of no asso-
ciation between weapon use and each of these variables
can be rejected at the 0.05 significance level. Among
those who had used weapons during the index offense,
the proportion of those who had previous hospitaliza-
tion for a psychiatric condition was significantly lower
(44.96% vs. 66.12%, p-value<0.001) (See Table 1 for
details). A two-sample Wilcoxon test was performed to
test whether the median age of victims differed between
those attacked with and without weapons at the time of
the index offense. The results showed that the median
age of victims who were attacked with a weapon was
significantly higher than the median age of victims who
were not assaulted with a weapon (49 vs. 15, W=1751.5,
p-value=0.014). The mean age of patients who used a
weapon at the time of the index offense was similar to the
mean age of patients who did not use a weapon (34.89 vs.
33.61). The p-value of the student’s t-test was above 0.05
(¢=1.50, p-value=0.134), meaning that we did not have
enough evidence to reject the null hypothesis that the
means were equal (Table 1).

Patient factors associated with weapon use during the
index offense

At bivariate analysis, the following patients’ character-
istics were associated with lower odds of weapon use at
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Table 1 Distribution of patients and victims' characteristics among forensic patients with weapon use at their index offense

Variable Details Descriptive statistics Weapons

N=819 Null hypothesis No,n (%) Yes, n(%) X*t/W
425 394 (p-value)
(51.89) (48.11)
Patients’ characteristics
Age (years) Age at the index offense Mean 34.27 (Standard The mean age of 34.89 3361 1.50
Deviation=12.20) weapon use isequalto  (11.67) (12.73) (0.134)
that who did not use
weapons

Gender (as  Male 701 (85.59) Weapon use during the 361 (51.50) 340 (48.50) 0.30

reported  Female 126 (14.53) index offenceand gen- 64 (5424) 54 (4576) (0582)

by patient) der are independent

Previous No 21(14.85) Weapon use duringthe  41(33.88)  80(66.12) 18.48

hospitaliza- ves 694 (85.15) index offence and Previ- 382 (5504) 312 (44.96) (<0.001)

tion for a ous hospitalization for a

psychiatric psychiatric condition are

condition independent

Primary Psychotic disorder 680 (83.03) Weapon use during 345 (50.74) 335(49.26) 11.63

psychiatric - Mood disorder 52 (6.35) theindexoffenceand 33 (6346) 19(36.54)  (0.020)

diagnosis  Neurodevelopmental disorder 25 (3.05) primary psychiatric diag- 17 (4400) 14 (56.00)
Personality disorder 29 (3.54) nosis are independent 22(75.86) 7 (24.14)

Others 33 (4.03) 14 (4242) 19 (57.58)

Intoxica- No 710 (86.69) Weapon use during the 373 (52.54) 337 (47.46) 7.72

tionatthe  prugs 41 (5.01) index offence and intoxi- 16(39.02) 25 (60.98) (0.172)

timeof  Alcohol 42(5.13) cation atindex offence 54 (5714) 15 (42.86)

g;fi':;iex Yes (not specified) 5(061) are independent 1(000)  4(80.00)

Both (alcohol and drugs) 7(0.85) 2(2857) 5(7143)
Unknown 14 (1.71) 9 (64.29) 5(35.71)

Victims’ characteristics

Victim Male 394 (48.11) Weapon use during 179 (45.43) 215(5457) 20.11

gender the index offence and (<0.001)
Female 358 (43.71) victim's gender are 197 (55.03) 161 (44.97)

Unknown 67 (8.18) independent 49(7313)  18(2687)

Victimage Age in years at the time of the Median=33.5 and Interquartile The median age 15 (8-54) 49 (18-64) 1751.5
offence (717 victims had the age  range=12-61 between those who (0.014)
missing from the records) used weapon during the

index offence use and
those who did not are
equal

Victims're-  Stanger — adult 236 (28.82) Weapon use during 132(55.93) 104 (44.07) 96.75

lationship  Stranger - child 18 (2.20) the index offence and 13(7222)  5(27.78) (<0.001)

withthe  Acquaintance - adult 115 (14.04) victims relationshipare  45(3913) 70 (60.87)

patient A quaintance - child 3(037) independent 2(6667)  1(3333)

Friend 16 (1.95) 6 (37.50) 10 (62.50)
Parent 113 (13.80) 39(34.51) 74 (65.49)
Son/daughter 20 (2.44) 2(60.00)  8(40.00)

Sibling 1(3.79) 0(32.26)  21(67.74)
Lover/partner/spouse (5 25) 5(34.88) 28 (65.12)
Other family members 4(293) 4(16.67) 20(83.33)
Law enforcement professionals 83(10.13) 61(7349)  22(26.51)
Healthcare/support staff 66 (8.06) 55(83.33) 1(16.67)
Co-habitant/co-patient 23(2.81) 13 (56.52) 10 (43.48)
Others 10 (1.22) 4 (40.00) 6 (60.00)

Unknown 18 (2.20) 14(77.78)  4(22.22)
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the time of the index offense: (i) having previous hospi-
talization due to a psychiatric illness (cOR=0.42, 95% CI
[0.28-0.63]; p-value<0.001) and (ii) having a diagnosis of
a personality disorder (cOR=0.33, 95% CI [0.14-0.78]).
In other words, the odds of using a weapon at the time of
the index offense were 58% lower for those with previous
psychiatric hospitalization than for those without. Since
the p-value was less than 0.05, we can reject the null
hypothesis of no association between the predictor and
outcome variables at the 0.05 significance level. However,
after adjusting for other factors in a multivariate model,
including victim characteristics (except victim age), hav-
ing previous hospitalization due to a psychiatric condi-
tion had 57% lower odds of using a weapon during the
index offense than those who were never admitted, and
this association was statistically significant (aOR=0.43,
95% CI [0.27-0.67]; p-value <0.001) (Table 2).

Victim’s characteristics associated with weapon use during
the index offense

All victim-related factors were significantly associated
with the patients’ weapon use in the bivariate logistic
regression analysis. In the multivariate logistic regres-
sion model, after adjusting for other factors, the fol-
lowing victim factors were significantly associated with
increased odds of being attacked with a weapon, with
the highest odds associated with being an extended
family member of the patient (aOR=6.61, 95% CI
[2.13-20.54], p-value<0.001) followed by sibling
(aOR=3.14, 95% CI [1.37-7.16], p-value=0.007), then
lover/partner/spouse (aOR=2.74, 95% CI [1.32-5.60],
p-value=0.007), then parent (aOR=2.64, 95% CI [1.60—
4.31]; p-value<0.001), and least odds were associated
with being an adult acquaintance (aOR=1.70, 95% CI
[1.06-2.74]; p-value=0.029) (Table 2). This means that
the odds of being attacked by a weapon were 6.61 times
higher for victims who were extended family members of
the patient compared to victims who were adult strang-
ers. The 95% confidence interval of the odds ratio did
not include one (i.e. Above one), indicating a statistically
significant and positive association between the patients’
weapon use and being their extended family member.
The p-value was less than 0.05, meaning there was a very
low probability of observing such a large or larger odds
ratio by chance alone if the null hypothesis of no associa-
tion were true.

At multivariate regression, the odds of being attacked
by a weapon were 0.27, 0.39, and 0.54 times the odds
of not being attacked by a weapon for victims who
were healthcare workers, law enforcement officers, and
females, respectively, compared to adult strangers. The
95% confidence interval of the odds ratios did not include
1 and was below 1, indicating a statistically significant
and negative association between the aforementioned
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characteristics and outcome variable. The p-value was
less than 0.05, which meant that there was a very low
probability of observing such an odds ratio by chance
alone if the null hypothesis of no association were true.

Discussion

This study examined the factors associated with weapon
use among patients admitted to forensic psychiatric hos-
pitals in Ontario during their index offense. Roughly half
(48.11%) of the patients included in this analysis (n=394)
used weapons during the index offense as an instrument
of violence. Both patient-related factors and victim-
related factors had a statistically significant association
with weapon use during the index offense. Specifically,
two patient-related factors (including psychiatric hos-
pitalization prior to the index offense and a diagnosis of
personality disorder) were associated with lower odds
of weapon use during the index offense. However, only
prior hospitalization remained statistically significant
after adjusting for victim factors. Victim-related fac-
tors were associated with both lower and higher odds of
weapon use during the index offense. The highest odds
of weapon use were found if the victim was an extended
family member of the patient, followed by sibling, lover/
partner/spouse, parent, and then adult acquaintance. The
odds of weapon use during the index offense were lower
when victims were healthcare workers, law enforce-
ment professionals, and females when compared to adult
strangers.

The prevalence of weapon use in the present study
(48.11%) was notably higher than the 7.9% reported
in the National Trajectory Project (NTP) for Ontario,
which included 484 forensic patients in Ontario [4].
This discrepancy may be attributed to the differences in
sample selection. The NTP focused exclusively on indi-
viduals with severe index offenses who were found Not
Criminally Responsible (NCR) between 2000 and 2005
[4, 15]. In contrast, our study encompassed all groups of
patients in the Ontario forensic system during the 2014
and 2015 reporting year, thus including a broader and
more recent cohort. Specifically, our study included both
NCR patients and those deemed Unfit to Stand Trial
(UST), unlike the cohort in the NTP, which only consid-
ered individuals with NCR status. This inclusion of UST
patients, who may have different risk profiles, could fur-
ther explain the elevated prevalence of weapon use in our
findings. Moreover, the higher prevalence observed in
the present study may reflect recent shift in the charac-
teristics of the patients (i.e., beyond 2005) in the foren-
sic system due to improved data on weapon use and an
increasing trend in weapon use over time [16].

On a different note, the prevalence of weapon use
during an index offense in our study (48.11%) is slightly
lower than findings reported by de Vogel and de Spa
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Table 2 Logistic regression analysis for factors associated with weapon use among forensic psychiatric patients in Ontario

Variables

Null hypothesis

Bivariate regression analysis

Multivariate regression
analysis

Crude odds ratio p-value Adjusted odds ratio p-value
(95% confidence (95% confidence
interval) interval)
Patients’ characteristics
Age (years) Age of the patients at the index of-  0.99 (0.98-1,00 0.134 1.00 (0.99-1.01) 0.828
fence has no effect on the log odds
of having used a weapon during
the index offence
Gender (as Male There is no linear relationship be- 1 1
reported by Female tween the gender of patientsand 0,90 (061-1.32) 0582  1.07(069-167) 0752
patient) log odds of having used a weapon
during the index offence
Previous No There is no linear relationship 1 1
hospitalization  ves between having history of being 0.4 (0.28-063) <0.001 043 (0.27-0.67) <0.001
for a psychiatric hospitalized prior to index offence
condition and log odds of having used a
weapon during the index offence
Primary psychi-  Psychotic disorder There is no linear relationship 1 1
atry diagnosis  Mood disorder between the primary diagnosis and 0,59 (0.33-1.06) 0079 065 (0.34-1.24) 0.190
Neurodevelopmental 109 ©dds of having used a weapon 4 37 (959_7.93) 0509  1.71(0.67-436) 0.258
disorder during the index offence
Personality disorder 0.33(0.14-0.78) 0.011 043 (0.16-1.16) 0.097
Others 1.40 (0.69-2.83) 0.353 1.89 (0.85-4.22) 0.118
Intoxicationat ~ No There is no linear relationship 1 1
the time of the Drugs between being intoxicated during 73(0.91-3.29) 0.096 1.92 (0.93-3.94) 0.076
index Alcohol the index offence and log odds of g3 (o 44-156) 0562  058(0.29-1.18) 0.136
Yes (not specified) ﬂagézgoézii: weaponduringthe 13 649 39 80) 0184  222(022-21.98) 0495
Both (alcohol and drugs) 2.77 (0.53-14.36) 0.226 1.98 (0.34-11.34) 0443
Unknown 0.61(0.20-1.85) 0.388 0.55(0.17-1.78) 0319
Victim characteristics
Victim gender ~ Male There is no linear relationship 1 1
Female between the victim's genderand 068 (0.51-0.91) 0.009  0.54(038-0.76) <0.001
Unknown log odds of having used aweapon 31 (017-0.54) <0.001 058 (0.30-1.12) 0.107
during the index offence
Victim age Age inyears at thetime  Victim's age of the patients atthe ~ 1.02 (1.00-1.03) 0.027
of the offence index offence has no effect on the
log odds of having used a weapon
during the index offence
Victim Stranger — adult Victim's relation to the patient has 1 1
relationship Stranger - child no effect on the log odds of having 049 (0.17-1.41) 0186  0.44(0.14-134) 0.149
Acquaintance —adult ~ Used aweapon during the index 97 (1.25-3.11) 0.003 170 (1.06-2.74) 0.029
Acquaintance - child offence 063 (0.56-7.09) 0712 038(0.03-4.98) 0461
Friend (O 74-6.01) 0.160 1.18 (0.38-3.66) 0.768
Parent 241 (1.51-3.83) <0.001 2.64(1.60-4.31) <0.001
Son/daughter 0.85 (O 33-2.15) 0.725 0.69(0.25-1.92) 0479
Sibling 2.66(1.20-5.91) 0.016 3.14(1.37-7.16) 0.007
Lover/partner/spouse 2.37(1.20-5.91) 0.013  2.74(1.32-5.60) 0.007
Other family members 6.35(2.10-19.14) 0.001 6.61(2.13-20.54) 0.001
Law enforcement 0.46 (0.26-0.79) 0.005 0.39(0.21-0.71) 0.002
professionals
Healthcare/support staff 0.25 (0.13—~ 051) <0.001 0.27(0.13-0.55) <0.001
Co-habitant/co-patient 0.98 (041-2.31) 0.957 0.82 (0.34-2.02) 0.672
Others (O 52-6. 92) 0.328 1.54 (0.41-5.80) 0526
Unknown 0.36 (0.12-1.13) 0.081 0.50(0.14-1.70) 0.265

Model statistics All the variables included in the final model had a VIF of less than 2 and a mean VIF of 1.05. In addition, the final model had a goodness of fit chi-
square value of 657.29 and a p-value of 0.227, meaning that we did not have enough evidence to reject the null hypothesis that the model had a good fit and that
the probability of having a chi-square value this high or higher was above 0.05
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[17]. In their study, over half of the forensic psychiat-
ric patients (56.9% of women and 57.3% of men) used a
weapon during their index offense. Several factors may
contribute to this discrepancy. Firstly, the difference
in sample size (N=249 from one facility in the Nether-
lands versus N=819 from several facilities in a province
in Canada) could play a role. The population in one facil-
ity in the Netherlands may include higher-profile patients
(individuals who may pose a higher risk) compared to a
more general representation of forensic patients in the
province of Ontario. Higher-profile patients are usually
managed in higher secure facilities and may have a his-
tory of previously being involved in severe offenses that
involved the use of weapons. Another important con-
sideration for the discrepancy in the prevalence rates is
the potential variations in the operational definitions of
what constitutes a weapon. For instance, de Vogel and de
Spa [17] included medication/poison as a definition for a
weapon; however, the definition of a weapon during the
index offense in the present study was codified to match
the definition outlined in Sect. 2 of the Canadian Crimi-
nal Code [18] - which defines a “weapon” as any item
used, designed to be used, or intended for use in caus-
ing death or injury to any person or for the purpose of
threatening or intimidating any person. While this defini-
tion broadly includes firearms, knives, and other objects
that can cause harm or instill fear, it does not include
items such as medicines and poisons. The differences in
the definitions of a weapon highlight the complexity of
categorizing weapons and underscore the need to use
standardized criteria in forensic psychiatric research for
large data, transnational or meta-analytic analysis.

While our study found that a diagnosis of a personality
disorder was associated with lower odds of weapon use
during an index offense, few studies have also examined
this relationship, albeit not specifically among forensic
patients. One Finnish study by Saukkonen and colleagues
[2016] found that psychopathic-like features were related
to a higher likelihood of weapon carrying by adolescents,
even after adjusting for other risk factors [19]. However,
it must be noted that this study examined adolescents
and did not focus on forensic psychiatric patients; there-
fore, the difference in weapon use associated with per-
sonality disorders should be interpreted with caution.
Another 2020 study by Robertson and colleagues [2021]
found that juvenile offenders with callous-unemotional
traits—which are often linked to psychopathy—had an
increased probability of gun use during a crime [20].
Again, this study looked at juveniles, did not consider
personality disorders directly, and was not conducted in
a forensic psychiatric system. Swanson and colleagues
[2015], in their study of a sample in the United States,
found that persons with anger traits who carried guns
were significantly more likely to meet the diagnostic
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criteria for personality disorders (as well as other men-
tal health disorders), also showing a higher association
between personality disorders and weapon use compared
to the findings in our study [21]. This may be because
this population was looking at the United States (where
carrying firearms is legal), people who carried guns (as
opposed to other weapons), were not limited to offending
using the weapon and did not examine a forensic popu-
lation. Comparisons in this regard are difficult to draw
as there is limited literature on weapon use by forensic
psychiatric patients with personality disorders. It is also
important to note that the findings in the current study
results used patients with psychotic disorders (who are
often associated with persecutory beliefs or paranoia
that may drive the use of weapons in attempts to protect
themselves) as a reference. This may be a rare occurrence
in cases of individuals with personality disorders where
malice or desire to cause harm to others may be the
motivator, thus the lesser likelihood. Also, the classifica-
tion of personality disorder was open, thus not allowing
for proper attribution to a particular type of personality
disorder that may be associated with weapon use. Due to
these limitations, we hope the results are interpreted cau-
tiously, and the findings are carefully generalized to all
forensic patients diagnosed with a personality disorder.
Similarly, the authors could not find any studies that
specifically examined the association between prior psy-
chiatric hospitalization and weapon use during an index
offense, thereby making direct comparisons to other lit-
erature challenging. This gap in the literature underscores
the need for further research on this specific association.
Existing literature suggests that psychiatric treatment
and effective control of symptoms are protective against
violence [22]. For instance, a study by Elbogen and col-
leagues found that psychiatric community treatment
significantly reduces the risk of violent behavior among
individuals with severe mental illness [22]. This aligns
with our hypothesis that individuals with prior hospital-
ization had a mitigated risk of using weapons to perpetu-
ate violence and were at a lower risk of causing significant
harm to others. Also, prior hospitalization likely indicates
that these individuals received more intensive treatment
and monitoring, which could contribute to better symp-
tom management and potential reduction in impulsiv-
ity or aggression. Moreover, psychiatric hospitalization
often involves comprehensive risk assessments and the
development of personalized treatment plans, which can
address underlying issues contributing to violent behav-
ior, such as the use of weapons. Also, prior psychiatric
hospitalization may lead to interventions such as weap-
ons removal, thus explaining reoffending, albeit with
less weapons use Overall, our study finding that prior
hospitalization is associated with lower odds of weapon
use among forensic patients highlights the crucial role
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of mental health treatment in mitigating the risk of vio-
lence. In this regard, access to psychiatric care, mainte-
nance treatment with ongoing support, monitoring, and
follow-up care for individuals with severe mental illness
are important. Future studies to better understand this
association could provide valuable insights for improving
risk assessment and management strategies in forensic
psychiatric systems, and ultimately contribute to better
patient outcomes and enhanced public safety.

We found that the odds of being attacked with a
weapon are highest for extended family members of
forensic patients, followed by siblings, lovers/partners/
spouses, parents, and lastly, adult acquaintances. This
suggests that closer familial relationships are associated
with higher odds of being victims of violence perpe-
trated with a weapon during an offense. Several factors
may contribute to this pattern, including conflicts within
families, especially extended families, which can be more
emotionally charged and intense, leading to a greater
likelihood of weapon use during disputes. The dynam-
ics of trust and betrayal are often more pronounced in
familial relationships, and when trust is broken, the emo-
tional response can be more severe, potentially leading to
violent outcomes involving weapons [23]. Additionally,
many individuals with mental illness may be homeless
or transient, moving between family members, includ-
ing extended family, which increases their access to these
relatives and opens up opportunities for harm [24]. Fam-
ily members, especially those living in the same house-
hold or frequently visiting, have more opportunities for
interaction, increasing the chances of conflicts escalat-
ing to violence that may involve weapons. Despite fami-
lies being victims when weapons are used, there was no
association found when the family member was a son
or a daughter. This lack of association may highlight
the enduring strength of parental love and care, even in
situations involving mental illness. It suggests that the
protective instincts and deep emotional bonds parents
have with their children might mitigate the likelihood
of weapon use in these relationships, underscoring the
unique dynamics of parental relationships compared to
other familial connections. Another potential explana-
tion for this observed finding could be that resorting to
weapon use may be rare when attacking a young child or
smaller individual [10].

The findings also indicate that people in authoritative
positions (e.g., healthcare workers and law enforcement
professionals) have significantly lower odds of being
attacked with a weapon compared to adult strangers.
Healthcare workers are often viewed as caregivers and
helpers, which may reduce the likelihood of them being
targeted with weapons. Additionally, healthcare set-
tings typically have strict security measures and proto-
cols to protect staff from violence. This is also positively
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impacted by existing measures and advocacies for the
prevention of violence towards health workers from
patients with mental illness [25]. The professional rela-
tionship and care context may also contribute to low-
ering aggression levels towards healthcare workers.
Law-enforcement professionals, such as police officers
and other personnel, are trained to handle violent situ-
ations and are often equipped with protective gear and
weapons themselves. This training and equipment can
act as deterrents to potential attackers. Moreover, the
legal consequences of attacking a law enforcement officer
are severe, which may further discourage such attacks. In
Canada, for instance, assaulting a public or peace officer
can result in imprisonment for up to five years [26].

Our study also showed a reduced likelihood of female
victims being attacked with a weapon. This could be
influenced by societal norms and perceptions. Attackers
may perceive women as less threatening, reducing the
likelihood of using a weapon.

Limitations

Interpretation of these study results should be in light
of the following limitations. Firstly, the specific weap-
ons used were unknown, and the term “weapon” can
be broad, including knives, firearms, and blunt objects,
which may affect the associations observed. Secondly,
missing data reduces the power of the analysis. Addition-
ally, many variables were divided into very small catego-
ries, such as the exact familial relationship between the
victim and perpetrator, making it difficult to identify
overarching associations. Lastly, as a retrospective study,
causality cannot be inferred.

Conclusion

The use of weapons to perpetrate violence during their
index offense is highly prevalent among individuals in the
forensic psychiatric system. This is a major issue for risk
mitigation and management. The victims’ relationship
with the patients, patients’ gender, and their occupation
significantly influenced the likelihood of weapon use by
patients during their index offense. Similarly, previous
encounters with psychiatric care appear to decrease the
odds of perpetrating violence with weapons. Based on
these study results, community management of psychi-
atric patients is key in reducing the likelihood of using
weapons during the index offense. Furthermore, there is
a need for policies, action plans and interventions that
are informed by current knowledge of the explanatory
factors for weapon use among forensic patients to miti-
gate the risk.
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