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Background: Schizophrenia patients with violent behavior are a severe public health

concern, but the correlates of this violent behavior are unknown. Additionally,

the relationship between neurocognitive function and violent behavior in Chinese

patients with schizophrenia has not yet been investigated.

Methods: A total of 337 schizophrenia inpatients were recruited. The Positive and

Negative Syndrome Scale (PANSS) was used to assess psychopathological symptoms.

Neurocognitive functioning was evaluated using the Repeatable Battery for the

Assessment of Neuropsychological Status (RBANS).

Results: The percentage of violent behavior was 10.4% in patients with schizophrenia.

Patients with violent behavior had higher PANSS-positive, excited, and total subscale

scores than patients who did not show violent behavior. Patients with violent

behavior also had lower RBANS language, semantic fluency, and total subscale

scores. Gender (OR = 0.066∼0.819, p = 0.023), illness duration (OR = 0.876∼0.971,

p = 0.002), smoking (OR = 1.127∼2.950, p = 0.014), the PANSS positive subscale

(OR = 1.050∼1.197, p = 0.001), and the RBANS language subscale (OR = 0.927∼0.987,

p = 0.005) significantly contributed to the development of violent behavior in

schizophrenia patients.

Conclusion: Our findings revealed that cognitive and clinical assessments should

be considered in comprehensive assessments of future risks of violence in

schizophrenia patients.
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Introduction

Numerous studies have found that there exists an association between schizophrenia and
the increasing risk of violent behavior (1–3). It is reported that patients with schizophrenia
are at a higher risk of violence than the general population (4, 5). Patients with schizophrenia
have a higher proportion in murderers, accounting for 5–20% of all homicide offenders

Frontiers in Psychiatry 01 frontiersin.org

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2022.1087372
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2022.1087372&domain=pdf&date_stamp=2023-01-19
https://doi.org/10.3389/fpsyt.2022.1087372
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.1087372/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/


fpsyt-13-1087372 January 16, 2023 Time: 17:40 # 2

Yi et al. 10.3389/fpsyt.2022.1087372

(6). Violent behavior can cause more frequent and longer
hospitalization for patients, which increases the utilization and
expense of medical services (7).

In fact, apart from a small minority of patients with
schizophrenia, most of them are not chronically violent (8). Further,
patients with schizophrenia are more susceptible to be the victims
of violence (9, 10). Unfortunately, the excessive reinforcement of
violence by the news media has led to the negative views of the public
on such people, which increase the awareness of the risk of mental
illness and contributes to stigmatization (11). Some studies focusing
on the association may enhance the perception of the public (12).
Therefore, it is challengeable to investigate the association between
schizophrenia and violence. However, denying the association
would fail to meet the clinical needs of psychiatric services (12).
Therefore, it needs a balanced study of violent behaviors in patients
with schizophrenia to develop treatment and prevention programs
targeted at reducing such behaviors.

Previous studies have shown that various demographic
characteristics are associated with violent behavior in schizophrenia,
including: male sex (13, 14), non-adherence to treatment (15),
substance abuse (1, 2, 16–18), younger age (13), history of violence
(2, 15, 19), personality disorders (20), and childhood trauma
(21–23). Clinical risk factors of violent behavior in patients
with schizophrenia are anxiety (19), poor sleep quality (24, 25),
hallucination and delusion (26, 27), poor insight (26, 28), and
impulsivity (29). However, conclusions are still inconsistent. For
example, a study of 7,711 schizophrenia patients revealed that
delusions of percussion and auditory hallucination decreased the risk
of violence, while destruction of the property, verbal aggression, and
insomnia increased the risk of violent behavior (24). It needs further
study to investigate the relationship between the demographic factors
and violence behavior.

In addition, recent studies have shown that impairments in
cognitive functioning can increase the risk of violent behavior
(30, 31), and patients with schizophrenia with violent behavior
have defects in both general intellectual ability and specific
cognitive functions (32–34). Hsu and Ouyang (35) showed that the
increased neurocognitive scores were significantly associated with
decreased risks of violent behavior. Some studies also showed that
a combination of neurocognitive and social-cognitive treatment
could reduce violence (35–37). However, the patterns of specific
cognitive impairment were inconsistent across these studies.
For example, Ahmed et al. (34) found that violent behaviors in
schizophrenia are associated with deficits in working memory,
verbal learning, and reasoning/problem solving. Serper et al.
(38) showed that altered executive functioning in schizophrenia
patients may lead to a lack of reasoning and lack of behavioral
inhibition, which can eventually evolve into violence. However,
other evidence has shown that schizophrenia patients with
antisocial or violent behaviors have less executive deficiency
than patients without these behaviors (39–41). Furthermore,
the relationship between violent behavior and neurocognitive
functioning in Chinese patients with schizophrenia has not
been investigated.

Therefore, the aim of this study was to investigate: (1) the
percentage of violence in Chinese inpatients with schizophrenia;
(2) factors correlating with risk of violence in Chinese
patients with schizophrenia, if any; (3) whether neurocognitive
functioning associated with violent behaviors in Chinese patients
with schizophrenia.

Materials and methods

Subjects

This study was approved by the Institutional Review Board of
the Affiliated Brain Hospital of Guangzhou Medical University, and
all the study procedures were in accordance with the Declaration of
Helsinki. A total of 337 inpatients (at least 1-month hospitalization)
were recruited from this institute between March 2018 and
September 2019. Each participant signed informed consent forms.
The inclusion criteria were as follows: (1) aged between 18 and
50 years; (2) satisfied the diagnosis of schizophrenia according to
the DSM-IV-TR; and (3) member of the Chinese Han population.
The exclusion criteria were as follows: (1) diagnosis of other
neurological or any severe physical diseases; (2) diagnosis of any
other major Axis I disorder; (3) diagnosis of substances abuse
or alcohol dependence; (4) receipt of MECT (Modified Electric
Convulsive Treatment) treatment in the past 6 months; and (5)
pregnancy or lactation.

Demographic and clinical information

Socio-demographic and clinical information was collected
through self-designed questionnaires and medical records. Violence
behavior can be described as aggression toward property or physical
aggression in our study. Aggression toward property refers to a
deliberate behavior of destruction of property. Physical aggression
refers to the behavior of causing pain, physical injury, or death
to others (42). All participants were asked the following question:
“Have you engaged in any of the following violent activities
in the hospitalization: aggression toward property or physical
aggression toward others?” (Violent behavior was defined as an
affirmative answer in at least one of the two situations) (43).
We would use secondary sources (e.g., records, staff) serving
as collateral databases for each patient’s history of violence
relative to the requirements. We have also indicated the subjects’
report of violent behavior corresponded to the medical records
account of violence.

Clinical and cognitive measurements

All participants were screened by two experienced psychiatrists,
who confirmed the diagnosis of schizophrenia through the Structured
Clinical Interview for DSM-IV (SCID-I/P) (SCID). The Positive
and Negative Syndrome Scale (PANSS) was used to assess
psychopathological symptoms (44). In this study, we used a five-
factor model of PANSS as follows (45): positive subscale (P1, P3, P5,
and G9), negative subscale (N1, N2, N3, N4, N6, G7), excitement
subscale (P4, P7, G8, G14), depression and anxiety subscale (G2, G3,
G6), and cognitive subscale (P2, N5, G11).

A better established of its clinical validity and test–retest
reliability, the Chinese version of the Repeatable Battery
for the Assessment of Neuropsychological Status (RBANS),
was utilized to value the neurocognitive functioning of
patients (46). The RBANS contains five dimensions and 12
subtests. The battery test includes the following subtests:
immediate memory (list learning and story memory tasks),
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attention (digit span and coding tasks), language (picture
naming and semantic fluency tasks), visuospatial/construction
(figure copy and line orientation tasks), and delayed
memory (list recall, story recall, figure recall, and list
recognition tasks). Generally, it took about 30–60 min to
complete the tests.

To maintain the consistency and reliability of rating, all
psychiatrists who enrolled in this study simultaneously accepted
a training course for standardizing their use in SCID, PANSS,
and RBANS assessments ahead of the study. After training, the
psychiatrists of the inter-observer correlation coefficient (ICC) were
greater than 0.8, higher than the critical point proposed by Shrout
and Fleiss (47).

Statistical analysis

A sample Kolmogorov–Smirnov test was used to determine
whether the continuous data were normally distributed.
Demographic and clinical variables in both groups were compared
using analysis of variance for continuous variables and chi-squared
tests for categorical variables. When there were significant differences
in the analysis of variance, analysis of covariance (ANCOVA) was
performed by controlling for covariates. We also conducted binary
logistic regression models (forward: conditional model) to examine
factors that could potentially have contributed to violent behavior in
patients with schizophrenia. Statistical analysis was conducted using
SPSS25.0. The significance level was set to 0.05 (two-tailed).

Results

Demographic and clinical characteristics

Demographic and clinical characteristics are shown in Table 1.
A total of 337 schizophrenia patients (male = 222, female = 115; mean
age = 38.76 ± 7.85) were recruited. Of the 337 schizophrenia patients,
35 (10.4%) had violent behavior. Compared to the non-violence
group, the violence group had older age of disease onset (F = 6.383,
p < 0.05) and shorter illness durations (F = 9.716, p < 0.05). Male
patients were more likely to exhibit violent behavior than female
patients (χ2 = 6. 715, p = 0.01). The rate of current smoking in
the violence group (19/35) was higher than that in the non-violence
group (χ2 = 12.586, p < 0.001).

Clinical characteristics in violent patients
and non-violent patients

As shown in Table 2, the violence group had higher scores
on the PANSS positive subscale, the excited subscale, the cognitive
subscale, and the total subscale (all p’s < 0.05). After Bonferroni
corrections, the PANSS positive subscale (p’s Bonferroni = 0.012), the
cognitive subscale (p’s Bonferroni = 0.03), and the total subscale (p’s
Bonferroni = 0.024) were passed the correction, excepted for excited
subscale (p’s Bonferroni = 0.06). After adjusting for gender, onset age,
and smoking status, the violence group still had higher scores on
the PANSS positive subscale (F = 11.876, p = 0.001), PANSS excited

TABLE 1 Demographic characteristics of violent and non-violent patients.

Non-
violence
(n = 302)

Violence
(n = 35)

F/χ2 p-
value

Age 38.89 ± 7.91 36.97 ± 7.58 1.858 0.174

Years of
education

8.95 ± 2.96 9.03 ± 3.02 0.022 0.883

BMI 25.10 ± 4.40 25.79 ± 5.17 0.756 0.385

Onset age 23.16 ± 6.06 25.97 ± 7.68 6.383 0.012*

Illness duration 15.73 ± 8.58 11 ± 7.79 9.716 0.002**

Numbers of
hospitalization

6.73 ± 8.27 6.44 ± 8.15 0.037 0.849

Antipsychotic
drug dosage

291.64 ± 262.91 220.59 ± 167.29 2.386 0.123

(CPZ equivalent
mg), M ± SD

Female/male 110/194 5/30 6.715 0.01*

The status of smoking, n (%)

Non-smoking 218 (75.3) 16 (45.7) 12.586 <0.001**

Now smoking 75 (24.7) 19 (54.3)

Marriage status, n (%)

Unmarried 203 (66.8) 25 (71.4) 2.610 0.456

Married 55 (18.1) 4 (11.4)

Divorced 43 (14.1) 5 (14.3)

Widowed 2 (0.7) 1 (2.9)

BMI, body mass index. *p < 0.05, **p < 0.005.

subscale (F = 6.284, p = 0.013), PANSS cognitive subscale (F = 10.046,
p = 0.002), and PANSS total (F = 12.756, p < 0.01).

Cognitive function in violent patients and
non-violent patients

As shown in Table 2, there were significant differences in
Language and RBANS total score between the two groups (p < 0.05).
When adjusting for gender, onset age, and years of education, the
violence group had lower Language (F = 8.536, p = 0.004) and RBANS
total (F = 9.539, p = 0.002) scores than the non-violence group.

Correlation of violent behavior, clinical
symptoms, and cognitive performance

Binary logistic regression analysis was used to examine
the associated factors that contributed to violent behavior in
schizophrenia patients. The following variables were set as
independent factors: gender, age of disease onset, duration of
illness, smoking status, PANSS positive factor, PANSS excited factor,
PANSS cognitive factor, PANSS total factor, RBANS Language
subscale, and total score. As shown in Table 3, gender (OR = 0.233,
95% CI: 0.066–0.819), duration of illness (OR = 0.923, 95% CI:
0.876–0.971), current status smoking (OR = 1.824, 95% CI: 1.127–
2.950), PANSS-positive subscale (OR = 1.121, 95% CI: 1.050–1.197),
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TABLE 2 Clinical variables and cognitive functions between violent and
non-violent patients.

Non-
violence
n = 302,
M ± SD

Violence
n = 35,
M ± SD

F p-
value

PANSS total
score

73.35 ± 16.86 84.14 ± 16.59 8.565 0.004**

Positive
subscore

16.02 ± 5.36 19.17 ± 6.72 10.241 0.002**

Negative
subscore

20.28 ± 6.6 21.43 ± 7.21 0.933 0.335

Excited subscore 7.74 ± 2.89 9.11 ± 3.47 6.735 0.01*

Cognitive
subscore

10.68 ± 2.98 12.20 ± 3.52 7.892 0.005*

Depressive
subscore

7.32 ± 2.67 7.89 ± 3.00 1.375 0.242

RBANS total
score

66.4 ± 14.2 61.1 ± 11.4 4.559 0.033*

Immediate
memory

59.80 ± 32.73 54.14 ± 14.47 1.020 0.313

Visuospatial/
constructional

79.36 ± 18.32 73.57 ± 12.15 3.324 0.069

Language 80.92 ± 14.15 75.11 ± 12.49 5.413 0.021*

Attention 79.37 ± 15.51 76.49 ± 14.96 1.092 0.297

Delayed
memory

65.97 ± 19.95 60.34 ± 20.45 2.489 0.116

PANSS, Positive and Negative Syndrome Scale; RBANS, Repeatable Battery for the Assessment
of Neuropsychological Status. *p < 0.05, **p < 0.005.

TABLE 3 Factors for violent behavior in schizophrenia.

B Odds
ratio
(OR)

95% CI p-
value

Lower Upper

Illness
duration

–0.081 0.923 0.876 0.971 0.002

Gender –1.459 0.233 0.066 0.819 0.023

Status of
smoking

0.601 1.824 1.127 2.950 0.014

PANSS
positive

0.114 1.121 1.050 1.197 0.001

Language –0.045 0.956 0.927 0.987 0.005

Variables in the model: Age of onset, Duration of illness, Gender, the status of smoking,
PANSS total score, Positive subscore, Excited subscore, Cognitive subscore, RBANS total
score, and Language.

and RBANS Language scale (OR = 0.956, 95% CI: 0.927–0.987)
were independently associated with violent behavior in patients with
schizophrenia.

Discussion

The main results of this study were as follows: (1) the percentage
of violence in patients with schizophrenia was 10.4%; (2) patients
with schizophrenia with violent behavior performed worse on the

RBANS-list language and total scales than those without violent
behavior; and (3) male sex, shorter duration of illness, smoking,
scores of the positive PANSS, and RBANS-list language scales were
associated with violent behavior in patients with schizophrenia.

The percentage of violent behavior amongst our cohort was
similar to previous studies (1, 48). However, the percentage of violent
behavior among patients with schizophrenia varied widely across
previous studies. Zhou et al. (49) conducted a meta-analysis on
3941 patients in China and reported that at least 31.6% of them
exhibited violent behavior during the hospitalization. Swanson et al.
(50) reported the percentage of any violence in 1410 schizophrenia
patients was about 19.1% over 6 months. Knezevic et al. (51) showed
that the prevalence of violent behavior in 1,330 Serbian schizophrenia
outpatients was 31%. The possible reasons for these discrepancies
may be differing criteria for violence, different disease stages (acute,
early, active phase, or remission) (51), the type of antipsychotic
drugs taken, and different ethnic origins or genetic backgrounds of
study participants.

The present study revealed that violent patients had lower
RBANS total scores, as well as lower RBANS language than
patients exhibiting non-violent behavior. Furthermore, the RBANS-
language score was significantly correlated with violent behavior
in patients with schizophrenia. An alternative explanation of the
findings is that the violent group may be experiencing more positive
symptoms that negatively impact their neuro-cognitive performance
on the RBANS. However, previous evidence demonstrated that
neurocognitive functioning decline was considerate to occur ahead
of the onset of psychosis in patients with schizophrenia (52, 53). It
was reasonable to point out that neurocognitive functioning had an
impact on psychosis symptoms rather than the other way around.

Our results indicated that poor neurocognitive functioning was
associated with the increasing risk of violent behavior in patients with
schizophrenia, which was consistent with several previous results
(30, 34). In the clinic, the neuropsychological assessment tools like
verbal fluency tests would be used to value the executive function
(EF) (54, 55). Therefore, we would like to show potential underlying
mechanisms from the insight of EF to clarify the association between
cognitive deficit and violence behavior. First, cognitive reappraisal
is an emotional regulation strategy, which can explain situations
that may provoke emotions in a way that affects the impact of
emotion (56). Reappraisal requires proper executive functioning (57),
as well as the expression of positive emotion. However, deficits
in cognitive function result in failures of emotional reappraisal,
which prevent emotion from being properly processed and expressed,
increasing the likelihood of violence. Second, cognitive decline may
contribute to the development of ineffective coping strategies and
the loss of automatic motor response inhibition, which can reduce
the ability to self-regulate anger (37). Third, patients with executive
dysfunction may not be able to inhibit their behavior properly
(58). Patients with schizophrenia need to cope with their symptoms
and other stressors related to acute psychosis and hospitalization,
which may increase violent behavior. Moreover, EF impairment
can cause hostile attribution bias through the misunderstanding
of real clues and failure to update and modify cognitive processes
accordingly (59). Additionally, Sematic fluency test is also utilized
to value the ability to organize thought (60). Therefore, the lower
of semantic fluency means the poor ability of thought organization,
which may be correlated with the violence behavior. However, there
have been some inconsistent conclusions in the literature. Kashiwagi
et al. (39) recruited 54 patients and showed that those exhibiting
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violence had significantly better EF than those who did not exhibit
violence. Bulgari et al. (41) compared patients with schizophrenia
in Residential Facilities with histories of violent behavior (n = 50)
to schizophrenia patients without histories of violence (n = 37)
and showed that the group exhibiting violence performed better
on executive and motor tasks. The differing conclusions may also
be explained by inconsistent definitions of violence and divergent
relative sample sizes.

Our study showed that male patients with schizophrenia were
more likely to display violent behavior, consistent with previous
studies (13, 14). This may be due to physiological differences (e.g.,
Greater testosterone levels). Men have been shown to be 12.8
times more like to commit violent behavior than women (61).
Our study discovered a substantial negative association between
illness duration and violent behavior. The underlying reason may
be that patients with longer illness durations exhibited differing
fundamental characteristics and negative symptoms, including
emotional bluntness, decreased activity, social isolation, and reduced
communication capacities, all of which are correlated with lower risks
of violence (41).

Our results demonstrated that PANSS positive subscale scores
were associated with violent behavior in schizophrenia patients,
which mirrors previous results (62, 63). This finding could potentially
be explained by the notion that the occurrence and frequency
of hallucination and delusion may be associated with deficits
of intention control in invasive cognitive function (64) because
hallucinations elicited unpleasant feelings (anger, grief) that the
patients were unable to cope with. Interestingly, we also found that
smoking contributed to the increase in violence, which was also
in line with previous studies (61, 65, 66). One study showed that
nicotine replacement therapy could reduce agitation and aggression
in patients with schizophrenia who smoke (67). Nicotine deprivation
and withdrawal due to long hospital stays can also increase the risk
for impulsivity (68). Patients expressed dissatisfaction that they were
not permitted to smoke or obtain nicotine. This study shows that
we should not overlook violent behaviors that result from substance
abuse in our clinical work.

There are several limitations to our study that should be
considered. First, because of the cross-sectional nature of our
study, we were only able to demonstrate a link between clinical
characteristics, neurocognitive factors, and violence. Future
prospective studies should be conducted to clarify how these variables
contribute to the development of violent issues in schizophrenia
patients. Second, other dynamic factors may affect violent behaviors.
These could be neurocognitive factors, such as social support or
emotional levels expressed by caregivers. Third, some factors that
may affect the results were not considerate as covariates, including
medication history, childhood trauma, the state of sleeping, and any
other factors associated with violence. Forth, since we did not recruit
healthy controls for comparison, the impacts of result implications
should be interpreted carefully. Fifth, in our study, we didn’t identify
questions as indices of violence. We would design a short-form
measure to identify the indices of violence in the further study.

Conclusion

In conclusion, cognitive and clinical assessments should be
incorporated into comprehensive assessments related to future risks

of violence in patients with schizophrenia. This could help identify
patients who are at risk of becoming violent and inform the creation
of personalized interventions.
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