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Abstract
Background: Victimization is associated with worse social and clinical outcomes of individuals with severe mental
illness (SMI). A relapse of SMI may be one of the clinical consequences of assaultive trauma. As far as we know, there
is no published study that analyzes nationwide health registers to assess the risk of SMI rehospitalization following
assault.
Aim: We aimed to assess whether exposure to assault is associated with an increased risk of psychiatric hospitalization in those with SMI.
Methods: We utilized data from the Czech nationwide registers of all-cause hospitalizations and all-cause deaths. We
defined exposed individuals as those discharged from a hospitalization for SMI between 2002 and 2007, and hospitalized for serious injuries sustained in an assault in the subsequent 7 years. For each assaulted individual, we randomly
selected five counterparts, matched on SMI diagnosis, age and sex, who were not assaulted in the examined time
period. We used mixed effect logistic regression to assess the effect of assault on the risk of SMI rehospitalization
within the following 6 months. We fitted unadjusted models and models adjusted for the number of previous SMI
hospitalizations and drug use disorders.
Results: The sample consisted of 248 exposed and 1 240 unexposed individuals. In the unadjusted model, assaulted
individuals were almost four times more likely to be rehospitalized than their non-assaulted counterparts (odds ratio
(OR) = 3.96; 95% CI 2.75; 5.71). After adjusting for all covariates, the OR remained threefold higher (OR = 3.07; 95% CI
2.10; 4.49).
Conclusion: People with a history of SMI hospitalization were approximately three times more likely to be rehospitalized for SMI within 6 months after an assault than their non-assaulted SMI counterparts. Soon after a person with SMI
is physically assaulted, there should be a psychiatric evaluation and a close follow-up.
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Severe mental illness (SMI) is defined as schizophrenia, schizoaffective disorder, bipolar disorder, or major
depressive disorder. It leads to a substantive reduction
of quality of life, affecting both individuals and their
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caregivers [1, 2], and is associated with a large societal
cost. [3, 4] Recurrent SMI hospitalizations drive up the
cost of psychiatric care, and can further impair quality of
life [5]. Relapses in individuals with SMI are associated
with an increased risk of long-term disability and suicide
attempts [6].
SMI and risk of victimization

As confirmed by an influential meta-analysis, individuals with SMI experience victimization disproportionally
more often than the general population [7]. Victimization may take various non-violent or violent forms [1].
Specific risk factors for victimization in adults diagnosed
with psychotic disorders include drug or alcohol abuse,
a high overall psychotic symptom score, homelessness,
perpetration of a crime, and negative life experiences,
such as previous adult victimization or child maltreatment [7, 8].
Victimization and risk of impaired course of SMI

We have seen that SMI can affect the risk of victimization. However, the relationship between SMI and victimization may also work in the opposite direction:
victimization may affect the time course of SMI. Preliminary evidence from several sources based largely on
convenience samples of patients suggests that victimization may make the SMI worse. The likelihood of remission was found to be decreased in people with bipolar
disorder who suffered assaultive trauma [9]. In men
with schizophrenia, victimization was associated with a
general impairment of functioning [10], while victimization of people with mental disorders was followed by
an increased incidence of depression, anxiety and panic
attacks when compared to the control group [11]. Recent
violent victimization can also independently increase the
risk of violence in individuals with schizophrenia [12]. In
addition, women with schizophrenia victimized by sexual
assault demonstrated an elevated risk for annual rehospitalization following the assault when the assault was
preceded or accompanied by drug use [13]. However, to
our knowledge, there is no published assessment of risk
for psychiatric rehospitalization after victimization in
individuals with SMI based on epidemiological data from
nationwide health registers. Such data could be useful for
prevention or reduction of relapse risk in future victimized patients with SMI.
The hypothesis

To formally test a relationship between physical victimization and relapse, we hypothesized that during 6 months
after an assault, the risk for a psychiatric hospitalization of people with SMI living in the community would
be greater than that of their non-assaulted counterparts.
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The aim of the present study was to examine this hypothesis using data from Czech nationwide health registers.

Methods
Data

We used data from two nationwide health registers,
maintained by the Czech Institute of Health Information
and Statistics: 1. the register of all-cause hospitalizations;
and 2. the register of all-cause deaths. Both registers are
described in-depth elsewhere [14]. Briefly, data from the
register of all-cause hospitalizations are available from
1994, with approximately 2.3 million hospital records per
year, of which around 2.5% are related to mental disorders. It contains diagnoses coded as per the International
Statistical Classification of Diseases and Related Health
Problems (ICD-10), information regarding admission and
discharge and basic socio-demographic information. The
coding procedure is briefly described in the Additional
file 3. The register of all-cause deaths also goes back to
1994 and consists of basic socio-demographic information and primary cause of death according to the ICD10. In the present study, we used data covering the time
period from January 1st, 1995 to December 31st, 2017.
The approval for this study was obtained from the ethics committee of the National Institute of Mental Health,
Czech Republic (number 105/18). Individual informed
consent was not obtainable, since this is an observational
study using anonymized data from nationwide health
registers.
Sample

The construction of the sample is illustrated in Fig. 1. We
identified individuals hospitalized for SMI (ICD codes
F20, F25, F31, F32, F33; details in Additional file 2) and
discharged between 2002 and 2007 from the register of
all-cause hospitalizations (n = 40,500). Identical or similar definitions of SMI have been used by other investigators [15–17]. Then, we assessed whether individuals were
admitted due to injury sustained in an assault in 7 years
after SMI hospitalization (ICD codes X93–95, X99, Y00–
Y05). Using this procedure, we obtained 254 individuals with a history of hospitalization for SMI who were
assaulted. One of these individuals had no valid information on age and five individuals were discharged from
SMI hospitalization the same day the assault occurred,
thus, we excluded them from further analysis. The final
sample consisted of 248 individuals, and throughout the
text we refer to them as exposed individuals.
To minimize the differences between those exposed
and those not exposed to assault, we performed a matching on age (with the possibility of non-exact match, up to
a difference of +—3 years), gender, and the SMI diagnosis on the exposed individual’s last SMI hospitalization
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SMI in the equivalent of this time period (Fig. 2). Then,
using data from the register of all-cause deaths, we
included only those individuals who did not die before
the end of study period. We randomly selected 5 unexposed individuals for each exposed one, ending up with
1 240 unexposed individuals. We used a 5:1 ratio given
the large number of potential matching candidates, while
also reflecting that the use of a higher ratio would likely
translate to only a marginal gain in efficiency [18].
Outcomes
Rehospitalization

Fig. 1 Flowchart of sample creation

before exposure to assault. We matched these characteristics in particular as they are understood to be the key
sociodemographic and clinical characteristics. In addition, for each exposed individual, we calculated the time
difference (in days) between the discharge date from the
last SMI hospitalization and the admission date of the
assault-related hospitalization, and excluded the matching counterparts who experienced hospitalization for

Fig. 2 Matching procedure

We used rehospitalization as the main outcome as it is
widely used as a proxy to define relapse in people with
SMI [6]. In assaulted individuals, SMI rehospitalizations were assessed in a time window of 6 months after
the assault-related hospitalization. As per the definition
of the cohorts, the unexposed individuals did not experience an assault-related hospitalization; thus, for them,
we established a 6-month follow-up window which emulated the one used for the exposed individuals. First, for
each exposed individual, we calculated the time difference between the discharge date from the last SMI hospitalization preceding the assault and the discharge date
of the assault-related hospital stay. Second, we added
this time difference (expressed in days) to the unexposed
counterpart’s discharge date on the matching SMI hospitalization. Finally, we assessed the presence of any SMI
rehospitalization in 6 months following the obtained
timepoint.
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Covariates
Hospitalization for drug use disorder in 7 years prior
to the start of the follow‑up

procedure as described above for the history of DUD
hospitalization.

Drug use is associated with increased risk for assault in
people with mental disorders [7], thus, we considered
the history of drug use disorders (DUD) as a potential
confounder. In assaulted individuals, we assessed hospitalizations for DUD (ICD codes F11, F13, F14, F15
and F16) in 7 years before the assault-related hospitalization. In unexposed individuals, we computed the
matching assaulted individual’s number of days from
the end date of the last SMI hospitalization to the
admission date of the assault-related hospitalization.
We added this time difference to the unexposed individual’s discharge date, and assessed the presence of
DUD in 7 years preceding this timepoint. We created
a binary coded variable, with no DUD hospitalization
being the reference category.

Statistical methods

Number of SMI hospitalizations in 7 years prior to the start
of the follow‑up

To control for potentially differing histories of SMI
hospitalizations between assaulted and non-assaulted
cohorts, we computed a variable denoting the individuals’ history of SMI hospitalizations. We established the
number of SMI hospitalizations (any of ICD codes F20,
F25, F31, F32 and F33) for assaulted individuals as the
sum of SMI hospitalizations in the 7-year period prior
to the date of admission to assault-related hospitalization. For non-assaulted individuals, we established
the history of SMI hospitalizations using the same

We computed descriptive statistics of the sample,
expressed as counts (n) with proportions (%) for categorical variables, means (M) with standard deviations
(SD) for normally distributed variables, and medians
with interquartile range (IQR) for non-normally distributed variables. We used Chi-square test (for comorbid
DUD) and the Mann–Whitney U test (for the number of
previous SMI hospitalizations) to assess the differences
between cohorts. To assess the association between
assault-related hospitalization and subsequent psychiatric hospitalization, we employed mixed effects logistic
regression, with exposed individuals being set as random intercepts. We computed three models, overall: (1)
the crude model containing only a variable referring to
assault, (2) a model adjusted for the number of SMI hospitalizations in 7 years prior to the start of the follow-up,
and 3. a model adjusted for the number of SMI hospitalizations and comorbid DUD in 7 years prior to the start of
the follow-up. We considered associations with p < 0.05
as statistically significant. We performed the data analysis
using Microsoft Access 2013 and R statistical programming language (version 3.6.0). We followed the STROBE
guidelines (see Additional file 1).

Results
Description of the sample

The detailed description of the sample is provided in
Table 1. The final dataset consisted of 248 assaulted and
1240 non-assaulted individuals (mean age 36 years, 63%

Table 1 Characteristics of the sample

Age on last SMI hospitalization, mean (SD)

a

Males, % (n) a

Exposed

Unexposed

36.34 (12.33)

36.34 (12.31)

62.90 (156)

62.90 (780)

Last SMI diagnosis before the start of follow-up, % (n) a
Schizophrenia F20.0–F20.9

36.69 (91)

36.69 (455)

Schizoaffective disorder F25.0–F25.9

15.73 (39)

15.73 (195)

Bipolar disorder F31.0–F31.9

7.66 (19)

7.66 (95)

Major depressive disorder, single episode F32.0–F32.9

27.82 (69)

27.82 (345)

Major depressive disorder, recurrent episode F33.0–F33.9

12.10 (30)

12.10 (150)

Comorbid DUD in the last 7 years before victimization, % (n)b **

5.65 (14)

1.94 (24)

Number of SMI hospitalizations in the last 7 years before victimization, median (IQR)b **

2 (2)

1 (1)

a

The unexposed individuals were matched with exposed on gender, age and last SMI diagnosis; therefore, the distribution on these variables is identical

For the comparison on comorbid DUD, a Chi-square test was used. For the comparison on number of SMI rehospitalizations, a Mann–Whitney U test was used
b

The unexposed individuals did not experience an actual victimization-related hospitalization. Thus, the presence of DUD and the number of SMI hospitalizations in
unexposed individuals was assessed using a generated time windows copying the time windows of the exposed individuals with which they were matched

**

p value of the test was lower than 0.01
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males for both cohorts). The vast majority of exposed
individuals (201; 81%) experienced an assault by bodily force (ICD code Y04) and 50% of exposed (n = 125)
suffered intracranial injury (ICD code S06). The largest
proportion of individuals had schizophrenia as their diagnosis on their last SMI hospitalization (37%), followed by
major depressive disorder (28%), schizoaffective disorder
(16%), recurrent depressive disorder (12%) and bipolar
disorder (8%). Approximately 6% of assaulted individuals were hospitalized for DUD in the past, whereas in
non-assaulted it was 2%. This difference was statistically
significant (p value < 0.01). In addition, we observed a
statistically significant higher number of previous SMI
hospitalizations in assaulted individuals (median = 2,
IQR = 2 and median = 1, IQR = 1, p value < 0.001), when
compared to non-assaulted ones.
Mixed effects logistic regression

Detailed results are provided in Table 2. The results of the
crude model indicate that experiencing assault was associated with increased odds for subsequent SMI rehospitalization (OR 3.96; 95% CI 2.75; 5.71). When adjusting
for the number of previous SMI hospitalizations, the
effect size was slightly mitigated, nevertheless the trend
remained unchanged (OR = 3.10; 95% CI 2.13; 4.53).
Similar results were obtained after the inclusion of previous DUD-related hospitalizations, with the effect size of
assault on subsequent psychiatric hospitalization being
further attenuated (OR = 3.07; 95% CI 2.10; 4.49).

Discussion
What is new

In this register-based retrospective cohort study, we
found that individuals with SMI who experienced an
assault-related hospitalization had an approximately
three times higher risk to be hospitalized for SMI within
the subsequent 6 months than their non-assaulted counterparts. In general, the risk of SMI relapse and rehospitalization is increased by comorbid DUD, [7, 13, 19]
and comorbid DUD was detected significantly more

frequently in assaulted individuals than in non-assaulted
ones. Nevertheless, our analysis has demonstrated that
our principal finding was not due to potential confounding effects of DUD. Likewise, the number of previous
SMI hospitalizations was greater in assaulted individuals,
and the inclusion of this variable in the logistic regression
model further reduced the effect of assault.
Comparison with existing literature

Our observation of a relative increase of hospitalization
risk after assault is comparable with a number of studies, all of which used designs that differed from ours. A
principal difference between our study and other published investigations on this topic is the sample selection.
We have included only assaults that were severe enough
to require hospitalization. Comparable studies used less
stringent definitions of violent victimization [20, 21].
Rabinovitz et al. reported a statistically significant
contribution of comorbid DUD to the elevation of the
rehospitalization risk after assault of people with schizophrenia [13]. We did not find that in our study, however,
these differences might be at least partially due to methodological differences, since Rabinovitz et al. had access
to information contemporaneous with the assault, while
our information was historical and register-based. Our
findings are consistent with those published by Neria
et al. [9], who assessed trauma histories in a cohort of
people with first episode of bipolar disorder, and found
that trauma affected the course of illness: exposed individuals were more symptomatic than unexposed, and
were less likely to remit than the unexposed. The principal contribution of our new findings to the existing literature consists in the quantitative estimate of the risk of
SMI relapse following victimization of SMI patients.
Theoretical aspects and interpretation

The causal mechanisms of the difference in hospitalization risks in assaulted and non-assaulted individuals are
not clear yet. Some assaults might have been provoked
by an individual’s behavior influenced by psychotic

Table 2 Mixed effects logistic regression with odds ratios of being rehospitalized in the 6 months following assault
Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Experienced assault

3.96 (2.75; 5.71) ***

3.10 (2.13; 4.53) ***

3.07 (2.10; 4.49) ***

Number of SMI hospitalizations in the last 7 years before
assaulta

–

1.27 (1.20; 1.35) ***

1.27 (1.20; 1.35) ***

Comorbid DUD in the last 7 years before assaulta

–

–

1.31 (0.52; 3.33)

a

The unexposed individuals did not experience an actual assault-related hospitalization. Thus, the presence of DUD and the number of SMI hospitalizations in
unexposed individuals was assessed using a generated time windows copying the time windows of the exposed individuals to which they were matched
*** p value of the test was lower than 0.001
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symptoms heralding an incipient relapse and hospitalization. Unintentional major trauma (as opposed to assault,
which is intentional by definition) was associated with a
significant increase of hospital admission for new or preexisting mental health diagnoses in a population-based
cohort study [22]. Thus, it is possible that factors other
than SMI, for example the stress of physical trauma,
were at least partly responsible for the difference in the
hospitalization risks we observed. Mueser hypothesized
that traumatic experiences of people with SMI might
elicit posttraumatic stress disorder (PTSD) which in turn
worsen the course of SMI by direct and indirect effects
[23]. A direct effect would be PTSD symptoms acting as
stressors on vulnerable people with SMI, leading to more
SMI symptoms and relapse. An indirect effect would be
associated with the use of alcohol or drugs to cope with
PTSD symptoms, resulting in relapse and rehospitalization. PTSD-related personal problems would be another
example of indirect effect of PTSD on functioning.
Practical implications

Our results have both clinical and public health implications. To mitigate or prevent the effects of a physical
assault on the mental health of individuals with SMI, and
in particular to prevent a relapse, the victim should be
evaluated by a mental health professional. As victimized
people with SMI are at elevated risk for relapse, the mental health professional should provide support and schedule a follow-up. Antipsychotic medication may need
adjustment, and adherence should be stressed. The circumstances of the assault should be explored, and strategies for avoiding repeated assault should be discussed.
The evaluation should include inquiry about the person’s
own violent behavior, since victimization and perpetration of violence increase each other’s risk [8, 20, 24]. If the
person with SMI is also a perpetrator of violence, appropriate treatments using cognitive behavioral approach
and conflict resolution strategies should be added [25]. In
all cases of victimization, the psychiatrist should inquire
about substance use and address it in the treatment plan
if necessary. From a public health perspective, studies
looking at cost-effectiveness of enhanced psychiatric care
for victimized people with SMI are encouraged. Compared to in-patient care, care in the community has been
found to be notably more cost-effective in the Czech
Republic as well as in other countries [26, 27]. Interventions that could reduce rehospitalizations would help to
use scarce resources more effectively. At the very least, a
history of victimization has important risk implications
regarding the prognosis of individuals with SMI and
efforts are needed to ensure that this information is collected routinely when assessing persons with major mental disorders.
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Strengths of the study

This study benefited from the use of data from nationwide
registers, consisting of essentially all hospitalizations in a
period of more than 20 years, effectively eliminating the
selection biases inherent in prospective cohort studies.
Second, we randomly matched the assaulted individuals with unexposed individuals on several socio-demographic and clinical characteristics, assuring they had
approximately the same profile. This procedure increased
the likelihood that the differences between assaulted
and non-assaulted individuals were not because of the
matching procedure itself, but because of real differences
between the cohorts. Third, the definition of assault was
clear and objective by requiring injury severe enough
to lead to hospitalization. There were no false positives.
Finally, our study has external validation as evidenced by
the observation of the victimization effect on the time
course of bipolar disorder [9], and in a report on mental
health outcome of major traumatic injury [22].
Limitations of the study and scope for future studies

Although this study had several strengths, its limitations also need to be addressed. First, the definition
of assault used in this study did not include victimization incidents that were less serious and did not require
hospitalization. Because of this, the results may not be
generalizable to less severe incidents. To an extent, our
report shares this limitation with a recent major study
that also focused only on assault resulting in injuries
requiring medical care [21]. Second, the health registers contain information on psychiatric diagnoses, but
no information on individuals’ psychiatric symptoms,
duration of the illness, treatment, or treatment adherence is contained in the registers. In addition, we lack
information on the individuals’ outpatient care. Third,
we have no information on the individuals’ socioeconomic status, living conditions and families. Fourth,
for legal/ethical reasons, we were unable to access the
individuals’ records of arrests, convictions and incarcerations. Fifth, victimization is associated with an
increased risk of subsequent violent crime [8, 21].
Incarceration may be an alternative outcome to hospitalization, reducing the number of observed hospitalizations. Sixth, our analyses have not accounted for
potential effects of alcohol use disorders. Since there
is a 93% treatment gap for alcohol use disorders in
the Czech Republic [28], most of the individuals with
these disorders are not recorded in health registers.
Thus, using register records of alcohol use disorders as
a covariate would be inappropriate. These lacking data
represent factors that may have affected our results,
and thus must be considered unmeasured confounders.
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Our results need to be replicated, preferably using longitudinal prospective design or utilizing health registers containing information from both in-patient and
out-patient care.
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Conclusions
In this study, we showed that individuals with a history of SMI hospitalization were approximately three
times more likely to be rehospitalized for SMI within
a 6-month post-assault period than their non-assaulted
counterparts. A history of comorbid DUD and the number of previous SMI hospitalizations slightly reduced
the observed effects. Soon after a person with SMI is
physically assaulted, there should be an evaluation by a
mental health professional and close follow-up. Medical and psychological support should be provided as
needed. After the patient is victimized, care givers
should be particularly vigilant regarding the potential
for drug and alcohol abuse. This approach could potentially improve the quality of life of individuals with SMI
as well as reduce societal and rehospitalization costs,
particularly in the 6-month period following an assault.

Competing interests
Authors declare that they have no potential competing interests.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12991-021-00358-y.
Additional file 1. STROBE checklist
Additional file 2. ICD codes for severe mental illnesses, drug use disorders and assaults
Additional file 3. Coding procedure
Acknowledgements
We thank Nicole Volavka, MA, for editing this article.
Authors’ contributions
KM designed the study, extracted and analyzed data, and participated in
writing the draft of the paper. TF designed the study, analyzed the data and
participated in writing the manuscript. JV and KL ran preliminary studies testing the mechanisms of statistical data acquisition at their sites, contributed
to the literature search, and contributed clinical insights to the interpretation
of the data. PW designed the study and provided critical comments to the
manuscript. JV initiated the study, designed the study, prepared the first draft
of the paper and finalized the manuscript. All authors read and approved the
final manuscript.
Funding
This study was supported by the Ministry of Education, Youth and Sports of
the Czech Republic under the NPU I program (Project Number LO1611); by
the Ministry of Health Czech Republic, Czech Health Research Council (Grant
Number AZV 17-32445A) and by the Charles University Research Center
(program No 9).
The data that support the findings of this study can be made available by the
corresponding author (KM) upon reasonable request.
Availability of data
The data that support the findings of this study can be made available by the
corresponding author (KM) upon reasonable request.

Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.

Author details
1
Department of Public Mental Health, National Institute of Mental Health,
Klecany, Czech Republic. 2 Department of Psychiatry, Faculty of Medicine,
University Hospital in Pilsen, Charles University, Prague, Czech Republic.
3
EpiCentre, Department of Psychiatry, University of Cambridge, Cambridge,
UK. 4 Department of Psychiatry, First Faculty of Medicine, Charles University
in Prague and General University Hospital in Prague, Prague, Czech Republic.
5
Institute for Postgraduate Medical Education Prague, Prague, Czech Republic.
6
Department of Psychiatry, University Hospital Olomouc, Olomouc, Czech
Republic. 7 Faculty of Medicine and Dentistry, Palacky University Olomouc,
Olomouc, Czech Republic. 8 Health Service and Population Research Department, Institute of Psychiatry, Psychology and Neuroscience, King’s College
London, London, UK. 9 Department of Psychiatry, New York University School
of Medicine, New York, Emeritus, USA.
Received: 24 May 2021 Accepted: 5 August 2021

References
1. Latalova K, Kamaradova D, Prasko J. Violent victimization of adult patients
with severe mental illness: a systematic review. Neuropsych Dis Treat.
2014;10:1925–39. https://doi.org/10.2147/Ndt.S68321.
2. Ribe JM, et al. Quality of life in family caregivers of schizophrenia patients
in Spain: caregiver characteristics, caregiving burden, family functioning,
and social and professional support. Int J Psychiat Clin. 2018;22:25–33.
https://doi.org/10.1080/13651501.2017.1360500.
3. Jin HJ, Mosweu I. The societal cost of schizophrenia: a systematic
review. Pharmacoeconomics. 2017;35:25–42. https://doi.org/10.1007/
s40273-016-0444-6.
4. Gustavsson A, et al. Cost of disorders of the brain in Europe 2010. Eur
Neuropsychopharm. 2011;21:718–79. https://doi.org/10.1016/j.euron
euro.2011.08.008.
5. Almond S, Knapp M, Francois C, Toumi M, Brugha T. Relapse in schizophrenia: costs, clinical outcomes and quality of life. Br J Psychiatry.
2004;184:346–51. https://doi.org/10.1192/bjp.184.4.346.
6. Lauriello J. Prevalence and impact of relapse in patients with schizophrenia. J Clin Psychiatry. 2020. https://doi.org/10.4088/JCP.MS19053BR1C.
7. de Vries B, et al. Prevalence rate and risk factors of victimization in adult
patients with a psychotic disorder: a systematic review and meta-analysis.
Schizophrenia Bull. 2019;45:114–26. https://doi.org/10.1093/schbul/
sby020.
8. Cerny M, et al. Violence in persons with and without psychosis in the
Czech Republic: risk and protective factors. Neuropsych Dis Treat.
2018;14:2793–805. https://doi.org/10.2147/Ndt.S167928.
9. Neria Y, Bromet EJ, Carlson GA, Naz B. Assaultive trauma and illness course
in psychotic bipolar disorder: findings from the suffolk county mental
health project. Acta Psychiat Scand. 2005;111:380–3. https://doi.org/10.
1111/j.1600-0447.2005.00530.x.
10. Hodgins S, Lincoln T, Mak T. Experiences of victimisation and depression
are associated with community functioning among men with schizophrenia. Soc Psych Psych Epid. 2009;44:448–57. https://doi.org/10.1007/
s00127-008-0460-8.
11. Khalifeh H, et al. Violent and non-violent crime against adults with severe
mental illness. Brit J Psychiat. 2015;206:275–82. https://doi.org/10.1192/
bjp.bp.114.147843.

Mlada et al. Ann Gen Psychiatry

(2021) 20:44

12. Buchanan A, Sint K, Swanson J, Rosenheck R. Correlates of future violence
in people being treated for schizophrenia. Am J Psychiatry. 2019;176:694–
701. https://doi.org/10.1176/appi.ajp.2019.18080909.
13. Rabinovitz S, Goldman K, Rosca P, Barda J, Levine SZ. The role of substance use and adult sexual assault severity in the course of schizophrenia: an epidemiological catchment study of sexual assault victims.
Schizophr Res. 2019;208:406–13. https://doi.org/10.1016/j.schres.2019.01.
008.
14. Krupchanka D, Mlada K, Winkler P, Khazaal Y, Albanese E. Mortality in people with mental disorders in the Czech Republic: a nationwide, registerbased cohort study. Lancet Public Health. 2018;3:e289–95. https://doi.
org/10.1016/S2468-2667(18)30077-X.
15. Uher R. Gene-environment interactions in severe mental illness. Front
Psychiatry. 2014;5:48. https://doi.org/10.3389/fpsyt.2014.00048.
16. Kamperman AM, et al. Criminal victimisation in people with severe
mental illness: a multi-site prevalence and incidence survey in the Netherlands. PLoS ONE. 2014;9: e91029. https://doi.org/10.1371/journal.pone.
0091029.
17. Dellazizzo L, et al. Cannabis use and violence in patients with severe
mental illnesses: a meta-analytical investigation. Psychiatry Res.
2019;274:42–8. https://doi.org/10.1016/j.psychres.2019.02.010.
18. Austin PC. Statistical criteria for selecting the optimal number of
untreated subjects matched to each treated subject when using
many-to-one matching on the propensity score. Am J Epidemiol.
2010;172:1092–7.
19. Dolan M, O’Malley K, McGregor K. The role of psychopathic traits and
substance abuse in predicting violent victimization in patients with
schizophrenia spectrum disorders. Personal Ment Health. 2013;7:28–38.
https://doi.org/10.1002/pmh.1220.
20. Hiday VA, Swanson JW, Swartz MS, Borum R, Wagner HR. Victimization: a link between mental illness and violence? Int J Law Psychiat.
2001;24:559–72. https://doi.org/10.1016/S0160-2527(01)00091-7.
21. Sariaslan A, Arseneault L, Larsson H, Lichtenstein P, Fazel S. Risk of subjection to violence and perpetration of violence in persons with psychiatric

Page 8 of 8

22.
23.
24.
25.

26.

27.

28.

disorders in Sweden. Jama Psychiat. 2020;77:359–67. https://doi.org/10.
1001/jamapsychiatry.2019.4275.
Evans CCD, et al. Mental health outcomes after major trauma in Ontario: a
population-based analysis. Can Med Assoc J. 2018;190:E1319–27. https://
doi.org/10.1503/cmaj.180368.
Mueser KT, Rosenberg SD, Goodman LA, Trumbetta SL. Trauma, PTSD, and
the course of severe mental illness: an interactive model. Schizophr Res.
2002;53:123–43. https://doi.org/10.1016/S0920-9964(01)00173-6.
Johnson KL, et al. A longitudinal analysis of the overlap between violence
and victimization among adults with mental illnesses. Psychiat Res.
2016;246:203–10. https://doi.org/10.1016/j.psychres.2016.09.039.
Yates KF, Kunz M, Khan A, Volavka J, Rabinowitz S. Psychiatric patients
with histories of aggression and crime five years after discharge from
a cognitive-behavioral program. J Forensic Psychi Ps. 2010;21:167–88.
https://doi.org/10.1080/14789940903174238.
Winkler P, et al. Cost-effectiveness of care for people with psychosis in the
community and psychiatric hospitals in the Czech Republic: an economic
analysis. Lancet Psychiat. 2018;5:1023–31. https://doi.org/10.1016/S2215-
0366(18)30388-2.
Knapp M, Beecham J, McDaid D, Matosevic T, Smith M. The economic
consequences of deinstitutionalisation of mental health services:
lessons from a systematic review of European experience. Health Soc
Care Comm. 2011;19:113–25. https://doi.org/10.1111/j.1365-2524.2010.
00969.x.
Kagstrom A, et al. The treatment gap for mental disorders and associated
factors in the Czech Republic. Eur Psychiatry. 2019;59:37–43. https://doi.
org/10.1016/j.eurpsy.2019.04.003.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

