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Purpose: To explore the correlation between aggressive behavior and impulsive and aggressive personality traits in inpatients with
schizophrenia.

Methods: In total, 367 inpatients with schizophrenia were divided into two groups: the aggressive group and the non-aggressive
group. We assessed inpatients’ psychotic symptoms as well as their aggressive and impulsive personality traits using the Positive and
Negative Symptom Scale, the Barratt Impulsiveness Scale, and the Buss-Perry Aggression Questionnaire.

Results: Compared with the scores of inpatients in the non-aggressive group, the total Buss-Perry Aggression Questionnaire, subscale,
and Barratt Impulsiveness Scale behavioral factor scores in those in the aggressive group were higher (p < 0.05). The results of logistic
regression analysis suggested that a high Positive and Negative Symptom Scale positive factor score (odds ratio = 1.07) and a high
Buss-Perry Aggression Questionnaire physical aggression score (odds ratio = 1.02) were risk factors for aggressive behavior.
Conclusion: Hospitalized patients with schizophrenia with more severe positive symptoms and aggressive traits may be more prone
to aggressive behavior.
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Introduction

Compared to the general population, individuals with schizophrenia have a 49-68% increased risk of aggressive
behavior.! Aggressive behavior is one of the main reasons for admission of psychiatric inpatients and may manifest at
any stage, from outpatient to hospitalization.” The results of a meta-analysis showed that the incidence of aggressive
behavior in inpatients with schizophrenia was 15.3-53.2%;> such behavior may not only cause serious harm to the
patient’s family, society, and medical staff,* which have a severe impact on invested time and related costs,” but may also
greatly impact the opportunity for the patient’s social and vocational rehabilitation,' leading to increased medical costs
through frequent and prolonged hospitalization.® Besides, the link between schizophrenia and murder has not only been
established in the public mind and law, but has also been confirmed in epidemiological studies.” Therefore, it is of great
significance to study the aggressive behavior of schizophrenia patients.

To find ways to better prevent and cope with the aggression of patients with schizophrenia, an increasing number of studies
worldwide have begun to focus on its risk factors. Previous studies have identified factors that may be associated with aggressive
behavior in patients with schizophrenia involving aspects from biology to sociology and psychology. Multiple causes often
coexist in a single aggressive event:® for example, imaging studies have found that patients with aggressive behavior have

abnormalities in brain structure and function.”'° In terms of social demography, reported risk factors include youth,'' male sex,'
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low education level,'® singleness, unemployment,'* etc. Comorbidities of substance abuse have been suggested to be strong
predictors of aggressive behavior in patients with schizophrenia.'> A very large population based study carried out in Sweden'®
concluded that despite schizophrenia was associated with an increased risk of violent crime, the association was attenuated by
adjustment for substance abuse, suggesting a mediating effect. Most studies in psychiatric symptomatology have identified
positive psychiatric symptoms as a risk factor for aggressive behavior.'” Meanwhile, studies have shown that poor growth history
in childhood increases the risk of aggressive behavior in adults with mental disorders.'®!?

Other studies have focused on personality traits that are prone to violence, including aggressive traits and impulsive traits.
A personality trait is a relatively enduring mode of thought, emotion, and behavior, reflecting the tendency to react in a certain way
in a particular situation.”” Aggression is a behavioral trait that is defined by behavior directed toward another individual with an
intent to cause harm.' Previous research has shown that aggressive trait are an important personality basis for individuals to
engage in physical or verbal harm to others and themselves.”> Some prior researches have also found that individuals with an
aggressive personality behave more violently,”® have more aggressive-related attitudes and cognitions,** and consume more
violence.” The definition of impulsivity is an individual’s “tendency to make rapid, unplanned reactions to internal or external
stimuli, without regard to the negative consequences of these reactions for oneself or others™® Studies have shown that people
with high levels of impulsivity are more likely to engage in risky behavior because they lack the self-control to avoid doing so.>’
Impulsivity trait are believed to play a significant role in the emergence of aggressive behaviors.”® We hypothesize that aggressive
and Impulsivity traits may also influence aggressive behavior in schizophrenia after controlling for confounding factors. However,
previously studies on Impulsivity and aggressive personality traits in patients with schizophrenia with aggressive behaviors had
inconsistent conclusions.>*"?**° In addition, researchers in the United States have pointed out racial differences in impulsive
behavior.>' As differences in cultural background, living environment, and even religious belief may affect aggressive behavior,'!
we need to conduct corresponding research on the personality traits of patients with schizophrenia with aggressive behaviors in
China. To address this need, and the shortcomings of the previous research conducted in China, the current study used a large
sample size and multi-stratified in-depth exploration was conducted to explore the influence of impulsivity and aggressive
personality traits on aggressive behavior in stable patients with schizophrenia. Overall, our study was designed to provide

a reference for the clinical prediction and management of aggressive behavior.

Materials and Methods

Participants

According to a previous study,”® the mean and standard error of the Buss—Perry Aggression Questionnaire (BPAQ) physical
aggression subscale in aggressive behavior (40 cases) and non-aggressive behavior (34 cases) groups were 22.88 + 1.40 and 15.88
+1.24, respectively. As calculated by the formula N =2 x (U, + Up)* x 6/8%, .= 0.05, B = 0.10, the minimum sample size required
for a single group was 23.22, rounded up to 24 cases. At the same time, regression analysis generally requires a sample size to be at
least five times the number of variables. The final number of participants enrolled in this study was 367, which met these sample
size requirements.

The participants were consecutively recruited who were hospitalized at Beijing Huilongguan Hospital from July 2016 to
July 2019. These patients were with schizophrenia according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition,* ranged in age from 1880 years, and had more than 5 years of formal education. Mental symptoms were required to be
stable, with no acute exacerbation or medication adjustment within two months prior to the administration of the BPAQ scale. The
exclusion criteria included some factors that might influence the aggressiveness of patients with schizophrenia or interfered with
their ability to fill out the questionnaire correctly. These factors were history of head trauma or organic brain diseases; intellectual
disability; serious recession or adverse drug reactions or uncooperativeness; severe depression, anxiety; alcohol or drug abuse or
addiction; currently on clozapine or mood stabilizers, which can reduce aggressiveness among patients with schizophrenia;*
history of electroconvulsive therapy; serious physical diseases; auditory or visual perception disorders; and pregnancy or
breastfeeding.

The 211 males (57.5%) and 156 females (43.5%) patients enrolled in this study were divided into aggressive and non-
aggressive groups based on whether there was at least one obvious and recorded personal attack episode (including obvious
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wounding and self-injurious behavior) following diagnosis. Thus, there were 198 patients (54.0%) in the aggressive group and
169 patients (46.0%) in the non-aggressive group.

This cross-sectional study was reviewed and approved by the Ethics Committee of Beijing Huilongguan Hospital. All
the patients and their primary caregivers were informed of the study protocol and submitted written informed consent to
participate. This study was conducted in accordance with the Declaration of Helsinki.

Measures

Sociodemographic Factors

This included questions about age, sex, number of years of education, ethnicity, occupation, age at onset, course of disease, timing
of recurrence, and family history.

Positive and Negative Symptom Scale (PANSS)

A general assessment of clinical symptoms was performed using the PANSS.** There were 30 items in total, including the positive
symptoms, negative symptoms, and general psychopathology subscales. Each item was graded from 1 (asymptomatic) to 7
(extremely severe), and the higher a person’s score, the more severe their symptoms. The main statistical analysis indexes included
the positive symptom subscale, negative symptom subscale, general psychopathological subscale, and total scores.

Barratt Impulsiveness Scale-1 Ith Revision (BIS-11)

The Barratt Impulsivity Scale is the most commonly used scale for assessing impulsivity,”® and the Chinese version has
good reliability and validity.*® It comprises 30 items and three subscales (non-planning, motor impulsiveness, and
cognitive impulsiveness), each rated on a scale of 1 to 5. However, the items in the non-planned and cognitive
impulsivity subscales were all inversely related; that is, the corresponding score ranged from 5 to 1. The higher
a person’s score is, the more impulsive they are. The BIS-11 has shown good internal consistency, with Cronbach’s o
of the total scale and three subscales ranging from 0.77—-0.89.

Buss-Perry Aggression Questionnaire (BPAQ)

The BPAQ is the most commonly used scale for assessing aggressive traits,”® and the Chinese version®® which has good
reliability and validity contains 30 items and five subscales: physical aggression, verbal aggression, anger, hostility, and
self-directed aggression. The score range of each item is 1 to 5, and the score of the scale is the sum of the scores of the
items contained in it. The higher a person’s score, the more aggressive that person is. The internal consistency of the
scale was good, with Cronbach’s a ranging from 0.60—0.89.

Clinical General Impression-Severity Scale (CGI-S)

CGI-S was used to evaluate the total severity of the current disease in patients with schizophrenia based on the clinical
judgment of the doctor.’” Patients were assessed for disease severity on a scale from 1 (normal, disease-free) to 7 (very
severe). The higher the score, the more severe the disease.

Insight and Treatment Attitude Questionnaire (ITAQ)
The ITAQ questionnaire consists of 11 items. It is mainly used to judge a patient’s understanding of the disease and attitude
towards treatment.>® The scores range of ITAQ is 0 to 22. The higher a patient’s total score, the better their insight. Each item of the
questionnaire is divided into three levels (0 = no knowledge, 1 = partial knowledge, 2 = full knowledge), with total scores
categorized as follows: no self-awareness, 0; partial self-knowledge, 1—11; most self-knowledge, 12-21; and complete self-
awareness, 22 points. Cronbach’s a for this test was 0.80, and the test-retest reliability was 0.869.

The above clinical symptoms were assessed by a uniformly trained group of ten attending clinicians. All physicians underwent
rigorous training prior to participating in the evaluation and achieved good consistency (intraclass correlation coefficient = 0.85).

Statistical Analyses

EpiData 3.1 software was used for double data entry. Each statistical analysis in this study was conducted using Statistical Package
for the Social Sciences (SPSS) software version 26.0 (IBM Corp.; Armonk, NY). Measurement data with a normal distribution
was represented as (mean = SD), and an independent-samples #-test was performed for inter-group comparison. Data with a non-
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normal distribution was represented as median (minimum and maximum), and a Mann—Whitney U-test was performed for inter-
group comparison. Enumeration data were tested using a y* test (comparison of demographic characteristics). The test level o was
0.05. Logistic regression analysis was performed to assess the risk factors influencing aggressive behavior.

Results

Comparison of General Demographic Characteristics of Patients with or Without
Aggressive Behavior

There were significant differences in age between the two groups, with the patients in the aggressive group being younger
(p < 0.05) than those in the non-aggressive group. There were no significant differences in number of years of education,
sex ratio, ethnic ratio, and occupational status between the aggressive and non-aggressive groups (p > 0.05; Table 1).

Comparison of Clinical Characteristics of Patients with or Without Aggressive
Behavior

In terms of clinical characteristics, the disease severity, insight, total PANSS, positive factor, and general pathological
factor scores of the patients in the aggressive group were higher than those of the patients in the non-aggressive group;
the differences between the two groups were statistically significant (p < 0.01; Table 2 and Figure 1). The age of onset,

course of disease, number of recurrences, negative factor score, family history, and schizophrenia classification did not
differ between the groups (p > 0.05; Table 2).

Table | Comparison of General Demographic Characteristics of Patients with or without
Aggressive Behavior

Variables With Aggression | Without Aggression tlxz P
(n=198) (n=169)

Age (year) 419 £ 1211 452 = 13.7 —2.44 0.015
Years of education 127 £ 2.9 12.8 £ 3.0 —0.26 0.792
Male 118 (59.6) 93 (55.0) 0.78 0.378
Ethnic Han 189 (96.0) 162 (95.9) 0.002 0.961
Occupation 1.17 0.558

Unemployed 42 (21.2) 37 (20.7)

Used to be employed | 115 (58.1) 131 (62.7)

Employed 41 (20.7) 31 (16.6)

Table 2 Comparison of Clinical Characteristics of Patients with or without Aggressive

Behavior
Variables With Aggression | Without Aggression | tly” P
(n=198) (n=169)
Age of onset (year) 248 * 8.1 262 + 84 —-1.66 0.099
Duration (year) 17.7 £ 10.8 18.0 £ 12.2 -0.26 0.799
Number of recurrence 37+48 35+37 0.39 0.695
Disease severity 48+ 12 43+ 13 3.88 < 0.001
Insight 20.0 £ 6.3 184 +53 2.67 0.008
Family history 54 (27.3) 34 (20.1) 2.56 0.110
PANSS scores
Positive factor 20075 160 +73 5.18 < 0.001
Negative factor 19.1 £7.9 183+73 1.02 0.311
General pathological factor | 35.7 + 10.2 327115 2.67 0.008
Total score 748 £ 21.6 669 £21.9 3.46 0.001
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Figure | Comparison of PANSS score of patients with or without aggressive behavior. ((A) Comparison of PANSS positive factor; (B) Comparison of PANSS negative
factor; (C) Comparison of general pathological factor; (D) Comparison of PANSS total score.).

Comparison of Personality Traits of Patients with or Without Aggressive Behavior

Due to staff error, item 1 of the BIS-11 was not completely printed in the case report form, and the data for this item were
missing for 110 patients recruited in the early stages of this study. Therefore, the non-planning factor and total BIS-11
scores were excluded from the statistical analyses. In terms of personality traits, only the behavioral factor score of the
BIS-11 scale of the aggressive group was higher than that of the non-aggressive group, and the differences between the
two groups were statistically significant (p < 0.05). The BPAQ total, physical aggression factor, verbal aggression factor,
anger factor, hostility factor, and self-aggression factor scores of the aggressive group were remarkably higher than those

of the non-aggressive group (p < 0.01; Figure 2).

Factors Influencing Aggressive Behavior in Patients with Schizophrenia
Variables with inter-group differences in Tables 1-3 (p < 0.1) were included in the regression equation, including age,
disease severity, PANSS positive factor score, general pathological factor score, BIS-11 scale-behavior, BPAQ physical
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Figure 2 Comparison of BIS and BPAQ score of patients with or without aggressive behavior. ((A) Comparison of BIS motor impulsiveness; (B) Comparison of BIS
cognitive impulsiveness; (C) Comparison of BPAQ physical aggression; (D) Comparison of BPAQ verbal aggression; (E) Comparison of BPAQ anger; (F) Comparison of
BPAQ hostility; (G) Comparison of BPAQ self-aggression; (H) Comparison of BPAQ total score).
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Table 3 Logistic Regression Analysis of Risk Factors for Aggressive Behavior in Patients

Independent Unstandardized- SE Wald DF P OR (95% CI)
Variable Coefficients

PANSS 0.06 0.02 16.93 | < 0.001 1.07 (1.03-1.10)
Positive factor

Buss-Perry 0.02 0.01 11.32 | < 0.001 1.02 (1.01-1.03)
Physical

aggression

aggression score, verbal aggression factor score, anger factor score, hostility factor score, and self-aggression factor
score. Age at onset and age were highly correlated and were not included in the model. The results showed that the
PANSS positive factor score and BPAQ physical aggression score entered the equation, and the total accuracy of the
classification was 62.0% (Table 3).

Multistratified Exploration of Aggressive Behavior in Patients with Schizophrenia

The two groups were divided according to sex, number of years of education (high school and above, below high school),
age of onset (25 years and above, 25 years), disease severity (PANSS < 70, PANSS > 70), and family history (positive
and negative) for the stratified statistical analysis, and there were no significant differences (p > 0.05).

Discussion
This study found that the age of the aggressive group was younger than that of the non-aggressive group, which is
consistent with some of the previous research conducted in China.*® Likewise, in a sample of adults of 18-45 years,
researchers found an inverse association between age and indicators of impulsive behavior.*” However, other research
result® have shown no correlation between the occurrence of aggressive behavior in patients with schizophrenia and age,
sex, education level, occupational status, or other general demographic data. Similarly, in this study, no differences in
general demographics other than age were found between the groups. The inconsistencies in the above conclusions may
be related to regional and cultural differences, selection of included cases, and sample size 14!

This study showed that the total PANSS, positive factors, general pathological factors, and disease severity scores
were all higher in the aggressive group than in the non-aggressive group, which is similar to the result of research by van

Dongen JD et al.*?

Meanwhile, this study found that the group with aggressive behavior had better insight, which was
contrary to the results of Witt et al,'®> who found that violence is closely related to a lack of insight. However, our results
were supported by Schandrin et al study,*’ which speculated that insight may trigger the expression of an underlying
hostile tendency, possibly via depression and self-stigmatization. Further logistic regression analysis showed that the
PANSS positive factor score was a risk factor for aggressive behavior. This affirm that the more severe the positive
symptoms of a patient with schizophrenia, the more likely they are to exhibit aggressive behavior. This aggressive
behavior may be related to the patient’s cognitive deviation of reality, increased arousal, tendency to jump to
conclusions®® and attribute hostile intentions to the actions of others, and use of aggressive behavior to try to maintain
their “safety” or prevent risks.***> There are two different forms of aggression: predatory aggression and fear-induced
aggression. Patients with schizophrenia with more positive symptoms and more severe illness are more prone to fear
under the influence of hallucinations and delusions (especially delusions of victimization), so their aggressive behavior is
usually fear-induced. Correspondingly, psychotic symptoms are less likely to be linked to planned/predatory
aggression.*® Moreover, according to Hall’s proxemics theory, when other individuals infringe on our interpersonal
space, feelings of discomfort and even fear may rise up.*’ And studies have found that the personal space in these
patients is often increased,” so an ‘invasion’ could lead to an aggressive (fear-induced) behavior, especially if severe
positive symptoms are predominant. Therefore, patients with schizophrenia should receive active treatment after
admission to control positive symptoms as soon as possible, which may reduce the probability of them developing
aggressive behavior.*’
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Impulsivity, as a personality trait, has always been a focus of researchers in the field and appears in the diagnostic
criteria for some mental disorders. Excessive impulsivity has been considered to be a core feature of schizophrenia and
psychotic disorders. Studies have shown that people with schizophrenia are more impulsive than healthy controls.>
Hoptman believed that impulsivity plays an important part in the aggressive behaviors of patients with severe psychosis.®
McDermott and Holoyda also showed that at least a plurality of inpatient aggression has an impulsive basis.*® Even in
a recent study on a forensic sample, non-planning impulsiveness was found to be independent significant predictors of
being in the homicidal group among patients with schizophrenia.?' The underlying pathways of psychosis-impulsiveness-
violence nexus are likely attributable to Impaired executive functioning and disrupted top-down control in schizophrenia
leading to inadequate behavioral control.’'> Consistent with this, our study also showed that, compared to the non-
aggressive group, the aggressive one had a higher BIS-11 behavior factor score, which manifested as thoughtless and
reckless behavior, and a poor ability to control behaviors. However, regression analysis did not show that impulsivity was
a risk factor for aggressive behavior, suggesting—as did the research of Sakanaka et al® that the relationship between the
two is not close. We used the BIS-11 to measure impulsivity in inpatients with schizophrenia, which does not evaluate
emotional impulsivity; therefore, it is possible that we did not identify an impact of emotional impulsivity on aggression
in these patients. Another possible reason is that our study participants were patients with schizophrenia without
comorbid substance abuse, a factor known to be associated with increased impulsivity in schizophrenia.® This also
proves that, impulsivity is a multi-dimensional construct, not all impulsivity is the same. Future research is needed to
refine our understanding of the relationship between aggressive behavior and impulsivity in schizophrenia.

Krakowski and Czobor found that individuals with aggressive behavior had more serious aggressive traits than those without
aggressive behavior.”® There was also a consistent finding in this study, namely, the total score of the BPAQ and the scores of the
five subscales in the aggressive group were distinctly higher than those in the non-aggressive group. Individuals with high-
aggression traits are more likely to be induced to aggressive behavior, possibly because they have relatively larger aggression
associative networks> and more negative cognitive biases and poor cognitive attributions™ such as hostility; these can affect the
individual’s assessment and decision-making abilities, preventing a thoughtful reassessment of the situation, which may lead to
aggressive behavior. Further logistic regression analysis showed that the physical aggression score on the BPAQ was a risk factor
for aggressive behavior in patients because this subscale was the most obvious report of real assault events, suggesting that
patients with high scores on this subscale should pay more attention to early evaluation and the prevention of violent behavior.

There are several limitations to this study. This study used a seclf-rating scale, and the results may have been
influenced by response bias. In addition, in this study, the influence of treatment drugs, hospitalization times, hospitaliza-
tion time, and other factors on the aggressive behavior of patients with schizophrenia were not considered, and future
research should address this.

Conclusion
In conclusion, our study has shown that hospitalized patients with schizophrenia with more severe positive symptoms and
aggressive traits may be more prone to aggressive behavior. Further studies are required to elucidate on this.
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