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Abstract 

Background  Individuals with severe mental illnesses (SMIs) are at an increased risk of exhibiting violent behaviors, 
which may result in significant negative consequences, including damaged relationships, property destruction, 
and harm to themselves or others. The purpose is to investigate the current status of violent behaviors among indi-
viduals with SMIs and identify factors within the demographic information, psychological status, and treatment status 
of individuals with SMIs that may influence the occurrence of violent behaviors.

Methods  We conducted a cross-sectional survey of 1108 individuals with SMIs. The Logistic regression and Chi-
squared Automatic Interaction Detection (CHAID) tree model were employed to analyze the influencing factors 
of violent behaviors in individuals with SMIs and compare their predictive performance.

Results  49.6% of the participants engaged in violent behaviors in the past 12 months. The study identified that fac-
tors influencing violent behavior in individuals with SMIs include medication adherence, self-reported health status, 
employment, household income, experience of discrimination, disease concealment, access to medical assistance, 
and comorbidities. Medication adherence was identified as the most critical factor affecting violent behavior in indi-
viduals with SMIs. Logistic regression model and CHAID tree model had comparable predictive accuracy with AUC val-
ues of 0.734 and 0.730, respectively. No statistically significant difference was observed in the predictive performance 
of the two models (Z = -0.745, P = 0.456).

Conclusions  Individuals with SMIs are at a higher risk of violent behavior, which is influenced by multiple factors, 
particularly medication adherence. This adherence may be a key determinant in the occurrence of violent behavior 
among individuals with SMIs. Healthcare professionals should implement targeted interventions addressing these 
influencing factors to prevent the manifestation of violent behavior in individuals with SMIs.
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Introduction
Individuals with severe mental illnesses (SMIs) face 
numerous challenges in their daily lives, including vio-
lence, stigma, and the burden of treatment [1]. These 
problems not only reduce the quality of life of patients, 
but also place a significant burden on society and the 
economy [2]. According to statistics, mental illnesses 
caused nearly 5 trillion USD in economic losses in 
2019, accounting for 16% of the global disease burden 
[3]. Individuals with SMIs have a life expectancy that 
is 10–20  years shorter than that of the general popula-
tion [4], and often experience prolonged illness dura-
tion, frequent relapses, and significant disability [5, 6]. 
In China, SMIs include six diagnoses: schizophrenia, 
schizoaffective disorder, delusional disorder, bipolar dis-
order, psychotic disorder due to epilepsy, and mental 
retardation-associated mental disorder [7]. As of the end 
of 2020, there were an estimated 6.43 million registered 
cases of SMIs in China, with a reported prevalence of 
0.46% [8]. The global prevalence rates of schizophrenia 
and bipolar disorder are approximately 0.3% and 0.5%, 
respectively [9]. Although the reported prevalence of 
SMIs in China is relatively lower, the overall burden of 
mental illness remains significant and is currently esti-
mated to be about one-sixth of the total global burden of 
disease [10].

Individuals with SMIs frequently exhibit impaired 
behavioral control during disease onset, leading to impul-
sive, injurious, suicidal, and other harmful behaviors that 
pose serious threats to public safety [11, 12]. The relation-
ship between SMIs and violent behaviors has received 
extensive attention from researchers for decades. Several 
international studies have consistently demonstrated that 
individuals with SMIs have a higher incidence of vio-
lent behaviors and are also more likely to be victims of 
violence than the general population [13, 14]. The com-
plexity of this phenomenon requires early and accurate 
identification of factors that influence violent behaviors 
in individuals with SMIs to ensure patient and public 
safety [15]. Existing research emphasizes the heteroge-
neity of risk factors for violent behaviors across diagno-
ses and contexts, with established risk factors including 
homelessness, childhood adversity, substance abuse, and 
lack of social support and other factors [11, 16]. However, 
many questions remain to be answered about how to 
effectively identify and manage violent behaviors in this 
population. In addition, the evidence on the factors influ-
encing violent behaviors in individuals with SMIs needs 
to be further supplemented and validated.

In this context, identifying the factors closely associ-
ated with the risk assessment and intervention strategies 
for violent behaviors is critical importance. Demographic 
variables, such as gender, age, and socioeconomic status, 

have been shown to significantly influence violent behav-
iors, with females, younger individuals, and those from 
economically disadvantaged backgrounds being at higher 
risk [17–19]. More recent research has highlighted the 
influence of psychological factors, such as stigma and 
self-stigmatization, on violent behaviors [20, 21], sug-
gesting that addressing these psychological factors can 
effectively reduce the risk of violent behaviors [22]. Fur-
thermore, their cognition and behavior are significantly 
affected by the illness itself [23], while treatment-related 
factors, including medication adherence, type of illness, 
and access to mental health services, play a substantial 
role in shaping violent behaviors [24]. Therefore, focus-
ing on these variables provides a more comprehensive 
understanding of the complex mechanisms underlying 
violent behavior in individuals with SMIs and offers prac-
tical guidance for clinicians and policymakers in devel-
oping early risk identification and tailored intervention 
strategies.

The purpose of this study is to achieve a more com-
prehensive understanding of how risk factors interact 
and predict violent behaviors in individuals with SMIs. 
This cross-sectional study aims to identify significant 
predictors of violent behaviors in individuals with SMIs 
using both Logistic regression and CHAID decision tree 
analysis. The goal is to develop a comprehensive model 
incorporating key risk factors across demography, psy-
chological, and treatment domains. By offering targeted 
insights for early risk identification and the development 
of tailored intervention strategies, the study ultimately 
seeks to improve treatment outcomes for patients and 
contribute to public health advancement.

Materials and methods
Study design and participants
A cross-sectional study was conducted from January to 
July 2022, recruiting individuals with SMIs from 23 com-
munity health centers in Nanjing, China. These commu-
nity health service centers provide individuals with SMIs 
(Mainly includes the six major categories of the Chinese 
Norms for the Chinese Management and Treatment of 
Severe Mental Illnesses (2018 Edition):  schizophrenia, 
schizoaffective disorder, paranoid psychosis, bipolar dis-
order, epilepsy-related mental disorder, and intellectual 
disability with mental disorder) with filing management 
and community rehabilitation services [25]. Participants 
were randomly selected using a random number table 
method with 50 individuals per center (n = 1,150). After 
excluding incomplete data (n = 42), a final sample of 
1,108 individuals with SMIs was analyzed.

We included participants with 1) diagnosed by attend-
ing psychiatrists according to the Chinese Classifica-
tion and Diagnostic Criteria for Mental Disorders, 3rd 
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Edition (CCMD-3); 2) total illness duration ≥ 3 years; 3) 
aged ≥ 18 years; 4) stable condition, positive and negative 
symptom scale (PANSS) total score ≤ 60. The CCMD-3 is 
widely used in China and demonstrates a high degree of 
consistency with the Diagnostic and Statistical Manual of 
Mental Disorders (DSM) and the International Classifi-
cation of Diseases (ICD) in its diagnostic categories [26]. 
Additionally, it incorporates cultural and social factors 
specific to the Chinese context, addressing how these 
influences shape the presentation of mental disorders 
[27]. This cultural sensitivity makes CCMD-3 particularly 
well-suited for clinical practice and community manage-
ment among Chinese patients [25].

We excluded participants with 1) severe cardiovas-
cular, cerebrovascular, hepatic, renal, or other physical 
diseases; 2) history of drug dependence or addiction; 
3) currently in the acute phase of mental illness, with 
a PANSS total score > 60; 4)non-cooperation or with-
drawal from the study; 5) data incomplete. The decision 
to exclude a history of substance use was based on sci-
entific considerations of study design and objectives. The 
focus of this study was to explore potential risk factors 
for violent behaviors among individuals with SMIs in 
terms of demographic information, psychological status, 
and treatment status. It has been shown that a history of 
substance use is strongly associated with violent behav-
iors [28], but the inclusion of such patients may result in 
drug-related factors overshadowing the role of other risk 
factors, affecting the independence of the study results. 
In addition, the strict regulation psychotropic medica-
tions in China reduces the prevalence of substance-
related disorders in individuals with SMIs [29]. Finally, 
many patients may choose to conceal their a history of 
substance use due to social stigma or legal consequences, 
which may lead to biased data and further affect the reli-
ability of the study [30]. Therefore, after comprehensive 
consideration, we excluded this population from the 
study.

The study was approved by the Ethics Committee of 
Nanjing Medical University (approval number 2023–
047). Written informed consent was obtained from a 
legally authorised representative for anonymised patient 
information to be published in this article.

A standardized protocol was adopted to explain the 
purpose of the survey and the requirements for complet-
ing the data to participants, emphasizing data accuracy. 
Due to the sensitivity of the topic, all questionnaires were 
distributed and collected on-site by the researchers. Data 
collection was supplemented with medical records and 
file documentation to verify inclusion/exclusion criteria. 
These records were maintained by community mental 
health centers and included detailed psychiatric diagnos-
tic, disease duration, comorbidities, and medication use. 

In addition, information was gathered through question-
naires and interviews with participants and their primary 
caregivers, which was cross-verified by the researchers 
to ensure accuracy and reliability. Data quality control 
procedures included pre-survey training for all research 
staff, multiple data entry, and strict accuracy checks.

Instruments
Positive and Negative Symptom Scale (PANSS)
The PANSS is used to assess the severity of psychiatric 
symptoms in individuals with SMIs. The scale is a clini-
cian-administered tool to assess positive (such as hallu-
cinations and delusions) and negative (such as affective 
withdrawal and emotional retardation) symptoms of 
psychiatric disorders and general psychopathology (such 
as, anxiety and depression) [31]. The scale consists of 30 
items divided into three subscales: positive symptoms (7 
items), negative symptoms (7 items), and general psycho-
pathology (16 items). Each item is rated on a 7-point Lik-
ert scale ranging from 1 (absent) to 7 (extremely severe), 
with higher scores indicating more severe symptoms This 
scale is now widely validated in clinical practice and has 
high reliability in the population with SMIs [32].

In this study, participants’ symptom status was assessed 
by professional psychiatrists using the PANSS. Patients 
with a total score of ≤ 60 were included to ensure that the 
study population was in a relatively stable mental state, 
thereby minimizing the potential interference of acute 
symptoms on the research outcomes. Furthermore, this 
inclusion criterion enhanced the feasibility of patient par-
ticipation and improved the reliability of the collected data.

Predictor variables
The questionnaire assessed potential influencing fac-
tors of violent behaviors in individuals with SMIs. Key 
domains, informed by literature review and expert con-
sultation [33–36].

(1)	 Demographic information: age (categorized accord-
ing to WHO standards as 18–45  years [young], 
46–59 years [middle-aged], and ≥ 60 years [elderly]), 
gender (male or female), education (elementary or 
below, middle school, high school, college or higher), 
marital status (no spouse or present spouse), 
employment (unemployed or employed), annual 
household income (< 30,000, 30,000–60000, > 60,000 
RMB), poverty or subsistence allowances (yes or 
no), family history of mental illness (yes or no), and 
diagnosis of mental illness (schizophrenia or other 
severe mental illnesses).

(2)	 Psychological status: The concealment of illness was 
assessed by asking participants, “Do you often hide 
your mental illness from others?” with responses cat-
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egorized as “yes” or “no.” Family acceptance was evalu-
ated by asking, “Does your family reject you because of 
your illness?” with responses also categorized as “yes” 
or “no.” Experiences of discrimination were determined 
by asking participants, “Have you ever been discrimi-
nated against or avoided by others because of your ill-
ness?” Responses were similarly categorized as “yes” or 
“no.” To ensure data accuracy, responses were further 
confirmed with the patients’ primary caregivers.

(3)	 Treatment status: home-to-hospital time (≤ 30, 
31–60, > 60 min), presence of comorbidities (yes or no), 
disease duration (< 10, 10–20, 21–30, > 30 years), access 
to medical assistance (yes or no), self-reported health 
status (good, average, poor), and medication adherence 
(regularly use, intermittently use, rarely use, not use).

All information was initially collected through patient 
interviews and self-reports, which were subsequently 
verified by their primary caregivers. To further ensure 
the accuracy and reliability of the data, key details such 
as psychiatric diagnoses, family history, comorbidities, 
and disease progression were cross-referenced with the 
patients’ medical records.

Outcome variable
Risk assessment employed the 6-level system defined in 
the Chinese Norms for the Management and Treatment 
of Severe Mental Illnesses (2018 version). The system is a 
widely used expert judgment tool in China to guide clini-
cal management, and is now widely used in the risk assess-
ment of individuals with SMIs [37]. The levels are defined 
as follows: Level 0: no behaviors meet criteria for levels 
1–5; Level 1: verbal threats, shouting without property 
damage; Level 2: Property damage confined to the home, 
able to be stopped through persuasion; Level 3: Unpro-
voked property damage, unable to be stopped through 
persuasion; Level 4: Persistent property damage or harm 
directed at oneself or others, regardless of context, una-
ble to be stopped through persuasion; Level 5: Violence 
against a person with a dangerous weapon, arson, or simi-
lar, regardless of context. The World Health Organiza-
tion (WHO) defines violent behaviors as the intentional 
use of force or weapons to threaten or harm oneself, oth-
ers, groups, or society, resulting in or potentially leading 
to injury, developmental disorders, psychological harm, 
death, or deprivation of rights. This definition emphasizes 
that violent behaviors is not limited to physical abuse but 
also includes threats, coercion, deprivation of rights, and 
neglect [38]. Based on this framework, verbal threats and 
shouting are also considered forms of violent behaviors in 
our study, as they can cause significant psychological harm 
and emotional distress [39], which align with the broader 
understanding of violent behaviors outlined by the WHO. 

For analysis, “violent behaviors” included any patient clas-
sified as L1-L5, while those at L0 were categorized as “no 
violent behaviors” [40]. For our study, violent behaviors 
were assessed by psychiatrists through interviews with 
patients about whether they had exhibited any of the 
above behaviors in the past 12  months [41]. To ensure 
accuracy, the primary caregivers of the patients were also 
interviewed to confirm the information.

Statistical analysis
Data were analyzed using IBM SPSS 27.0. Analysis fol-
lowed three stages. Firstly, Enumeration data were pre-
sented as frequencies and percentages. Measurement 
data were described as mean ± standard deviation, and 
univariate analysis used the χ2 test (α = 0.05) to identify 
variables associated with violent behaviors. Statistically 
significant variables from the univariate analysis were 
included in a binary Logistic regression model (α = 0.05) 
to identify independent risk factors for violent behaviors.

In the second phase, a Chi-squared Automatic Inter-
action Detection (CHAID) decision tree model was 
employed to reexplore interactions between risk factors 
and identify subgroups at varying risk levels. The CHAID 
algorithm is a method for decision tree analysis. It divides 
data into smaller subgroups based on homogeneity and 
uses “if–then” logic to predict binary outcomes [42]. This 
method visualizes the relationship between the target vari-
able (dependent variable) and related variables in a tree-
like structure [43], making it an effective approach for 
data analysis and identifying significant correlated factors. 
Additionally, the CHAID algorithm determines the optimal 
combination of categorical or continuous variables based 
on data homogeneity. Over-fitting was prevented by prun-
ing the tree with a maximum depth of 3, minimum parent/
child node sizes of 100/50, and a stopping rule of α = 0.05.

In the third stage, Receiver operating characteristics 
(ROC) curves were constructed for both models. Area 
under the ROC curve (AUC), sensitivity, and specificity 
were used to compare model performance. AUC values 
were interpreted according to the criteria. The closer 
the AUC value is to 1, the better the performance of the 
model. The AUC value > 0.5 indicates that the model has 
some level of discriminatory ability. However, only when 
the AUC value > 0.7 is the model’s discriminatory abil-
ity considered acceptable, indicating that the model has 
more than a 70% probability of correctly distinguishing 
between positive and negative samples [44].

Results
Violent behaviors in individuals with SMIs
A total of 1,108 participants were included in the study. 
Among them, 39.6% were aged between 46 and 59 years. 
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The majority of participants were female (60.5%), 
employed (84.6%), and present spouse (64.2%). Nearly 
half of the participants had an education level of elemen-
tary school or below (50.6%). Schizophrenia was the pre-
dominant diagnosis, accounting for 60.3% of the sample. 
Additionally, 550 participants (49.6%) reported engaged 
in violent behaviors in the past 12  months. Univari-
ate analysis identified significant differences (p < 0.05) in 
violent behaviors prevalence based on several factors, 
including employment, family history, poverty or sub-
sistence allowance status, access to assistance, house-
hold income, home-to-hospital time, self-reported health 
status, experiences of discrimination, and medication 
adherence. Detailed results are presented in Table 1.

Predictors of violent behaviors in individuals with SMIs 
using logistic regression
The Logistic regression analysis identified five key fac-
tors associated with violent behaviors in individuals with 
SMIs: medication adherence, self-reported health sta-
tus, employment, household income, and experience of 
discrimination.

Employed patients had a lower prevalence of violent 
behaviors compared to unemployed patients (OR = 0.519, 
p < 0.001). Patients with annual household income 
exceeding ¥60,000 had a lower risk of violent behaviors 
compared to those earning less than ¥30,000 (OR = 0.637, 
p < 0.05). Patients reporting good health status had a 
lower risk of violent behaviors compared to those with 
general health (OR = 2.481, p < 0.001). Patients who 
reported experiencing discrimination were more likely 
to engage in violent behaviors (OR = 1.87, p < 0.001). 
Patients with intermittent (OR = 2.872, p < 0.001) or rare 
(OR = 4.038, p < 0.001) medication adherence were more 
likely to exhibit violent behaviors. For detailed results, 
refer to Tables 2 and supplementary Table 4.

Decision tree analysis of violent behaviors in individuals 
with SMIs
The CHAID decision tree model contains a total of 4 
layers, 17 nodes, and 10 terminal nodes (Fig.  1). The 
model predicts violent behaviors by sequentially split-
ting the population into subgroups based on the most 
significant predictors at each level. Each split is deter-
mined by statistical significance (p < 0.05), and terminal 
nodes represent the final subgroups with distinct prob-
abilities of violent behaviors. The model analysis iden-
tified five key factors associated with violent behaviors 
in individuals with SMIs: medication adherence, self-
reported health status, disease concealment, access to 
medical assistance, and comorbidities. The root node of 
the decision tree was medication adherence, indicating 

it has the strongest association with violent behaviors in 
individuals with SMIs. Patients were divided into three 
groups based on their medication adherence: regu-
lar, intermittent, and rare. Those with rare medication 
adherence exhibited the highest risk of violent behav-
iors (76.5%) and were classified as a high-risk group 
without further stratification.

Health status further stratified both intermittent and 
regular medication groups. Good health consistently 
reduced risk across subgroups. In the intermittent medi-
cation group, regardless of health status, disease conceal-
ment further stratified this group, with patients concealing 
their condition being at higher risk of violent behaviors.

Among patients with good health taking medication 
regularly, the risk of violent behaviors was further influ-
enced by access to medical assistance, with those having 
access showing a higher risk. In contrast, among patients 
with fair or poor health, comorbidities played a key role, 
as the absence of comorbidities was associated with a 
higher risk of violent behaviors.

Model performance comparison
Both Logistic regression and CHAID decision tree mod-
els achieved moderate predictive efficacy (0.7 ~ 0.9) for 
violent behaviors in individuals with SMIs, as demon-
strated by ROC curve analysis (Fig.  2). Area under the 
curve (AUC) values were similar for both models: Logis-
tic regression: AUC = 0.737 (95% CI 0.708–0.766), sen-
sitivity = 64%, specificity = 70.4%; CHAID decision tree: 
AUC = 0.730 (95% CI 0.701–0.759), sensitivity = 58%, 
specificity = 63.3%. No statistically significant differ-
ence in AUC was observed between models (Z = −0.712, 
p = 0.456). This suggests comparable performance in 
predicting violent behaviors. Although the predictive 
performance of the Logistic regression and CHAID 
decision tree models was comparable, they produce dif-
ferent results. The Logistic regression model provided 
a comprehensive evaluation of risk factors, identifying 
independent predictors with overarching significance. 
In contrast, the CHAID decision tree model introduced 
a hierarchical structure that emphasized interactions 
between predictors and stratified patients into subgroups 
with varying levels of risk. This approach visually rep-
resented complex interactions, making it particularly 
valuable for clinical decision-making. These findings 
demonstrate that the two models offer unique and com-
plementary insights into the risk assessment of violent 
behaviors from different perspectives, underscoring the 
importance of employing multiple analytical approaches 
to gain a more comprehensive understanding of violent 
behaviors in individuals with SMIs. Detailed results are 
presented in Table 3.
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Table 1  A univariate analysis of the influencing factors of violent behaviors in individuals with SMIs

Variables Total (n = 1080) Risk behavior X2 P-value

No (n = 558) Yes (n = 550)

Gender 1.112a 0.292

  Male 438(39.5%) 212 (48.4%) 226 (51.6%)

  Female 670(60.5%) 346 (51.6%) 324 (48.4%)

Age 0.564a 0.754

  18 ~ 45 383(34.6%) 187 (48.8%) 196 (51.2%)

  46 ~ 59 409(36.9%) 210 (51.3%) 199 (48.7%)

 ≥ 60 316(28.5%) 161 (50.9%) 155 (49.1%)

Education 3.863a 0.277

  Elementary or below 561(50.6%) 272 (48.5%) 289 (51.5%)

  Middle school 348(31.4%) 190 (54.6%) 158 (45.4%)

  High school 144(13.0%) 68 (47.2%) 76 (52.8%)

  Collage or higher 55(5.0%) 28 (50.9%) 27 (49.1%)

Marital status 0.755a 0.385

  No spouse 397(35.8%) 193 (48.6%) 204 (51.4%)

  Present spouse 711(64.2%) 365 (51.3%) 346 (48.7%)

Employment 13.532a P < 0.001
  Unemployed 171(15.4%) 64 (37.4%) 107 (62.6%)

  Employed 937(84.6%) 494 (52.7%) 443 (47.3%)

Family history 6.050a 0.014
  Yes 125(11.3%) 50 (40%) 75 (60%)

  No 983(88.7%) 508 (51.7%) 475 (48.3%)

Poverty or subsistence allowances 5.571a 0.018
  Yes 309(27.9%) 138 (44.7%) 171 (55.3%)

  No 799(72.1%) 420 (52.6%) 379 (47.4%)

Access to medical assistance 13.142a P < 0.001
  Yes 335(30.2%) 141 (42.1%) 194 (57.9%)

  No 773(69.8%) 417 (53.9%) 356 (46.1%)

Household income (CNYa) 9.401a 0.009
  0 ~ 30,000 682(61.6%) 331 (48.5%) 351 (51.5%)

  30,001 ~ 60,000 276(24.9%) 134 (48.6%) 142 (51.4%)

 > 60,000 150(13.5%) 93 (62.0%) 57 (38.0%)

Diagnosis 1.336a 0.248

  Schizophrenia 668(60.3%) 327 (49.0%) 341 (51.0%)

  Other severe mental illnesses 440(39.7%) 231 (52.5%) 209 (47.5%)

Disease duration(year) 1.677a 0.642

  0 ~ 10 499(45.0%) 241 (48.3%) 258 (51.7%)

  11 ~ 20 285(25.7%) 150 (52.6%) 135 (47.4%)

  21 ~ 30 198(17.9%) 101 (51.0%) 97 (49.0%)

 > 30 126(11.4%) 66 (52.4%) 60 (47.6%)

Home-to-hospital time (min) 6.497a 0.039
  0 ~ 30 990(89.4%) 488 (49.3%) 502 (50.7%)

  31 ~ 60 84(7.6%) 52 (61.9%) 32 (38.1%)

 > 60 29(2.6%) 18 (62.1%) 11 (37.9%)

  Missing Data 5(0.5%) - -

Disease concealment 1.502a 0.22

  Yes 677(61.1%) 331 (48.9%) 346 (51.1%)

  No 431(38.9%) 227 (52.7%) 204 (47.3%)

Family acceptance 0.176a 0.675
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a CNY (Chinese Yuan) represents Chinese currency

Table 1  (continued)

Variables Total (n = 1080) Risk behavior X2 P-value

No (n = 558) Yes (n = 550)

  Yes 834(75.3%) 417 (50.0%) 417 (50.0%)

  No 274(24.7%) 141 (51.5%) 133 (48.5%)

Experience of discrimination 22.937a P < 0.001
  Yes 305(27.5%) 118 (38.7%) 187 (61.3%)

  No 803(72.5%) 440 (54.8%) 363 (45.2%)

Self-reported health status 66.597a P < 0.001
  Good 515(46.5%) 326 (63.3%) 189 (36.7%)

  Fair 528(47.7%) 201 (38.1%) 327 (61.9%)

  Poor 65(5.9%) 31 (47.7%) 34 (52.3%)

Medication adherence 108.513a P < 0.001
  Regularly 646(58.3%) 397 (61.5%) 249 (38.5%)

  Intermittently 334(30.1%) 104 (31.1%) 230 (68.9%)

  Rarely 68(6.1%) 16 (23.5%) 52 (76.5%)

  Not 60(5..4%) 41 (76.5%) 19 (31.7%)

Comorbidities 0.462a 0.497

  Yes 364(32.9%) 178 (48.9%) 186 (51.1%)

  No 744(67.1%) 380 (51.1%) 364 (48.9%)

Table 2  Binary logistic regression analysis of influencing factors for violent behaviors in individuals with SMIs

Abbreviations: OR odds ratio, CI confidence interval
a CNY (Chinese Yuan) represents Chinese currency

Variables Category β S.E Wald P-value OR (95%CI)

Constant −0.454 0.215 4.461 0.035 0.635

Employment Employed −0.656 0.188 12.225 p < 0.001 0.519 (0.359, 0.749)

Family history Yes 0.362 0.212 2.916 0.088 1.437 (0.948, 2.177)

Poverty or subsistence allowances Yes −0.071 0.176 0.164 0.686 0.931 (0.659, 1.315)

Access to medical assistance Yes 0.307 0.165 3.447 0.063 1.359 (0.983, 1.878)

Experience of discrimination Yes 0.626 0.158 15.763 p < 0.001 1.870 (1.373, 2.547)

Household income (CNYa) 0 ~ 30,000 4.822 0.090

30,001 ~ 60,000 −0.035 0.160 0.048 0.827 0.966 (0.706, 1.322)

 > 60,000 −0.451 0.208 4.687 0.030 0.637 (0.424, 0.958)

Home-to-hospital time (min) 0 ~ 30 4.150 0.126

31 ~ 60 −0.523 0.271 3.740 0.053 0.592 (0.349, 1.007)

 > 60 −0.348 0.423 0.674 0.412 0.706 (0.308, 1.619)

Self-reported health status Good 42.753 p < 0.001

Fair 0.909 0.139 42.709 p < 0.001 2.481 (1.889, 3.258)

Poor 0.416 0.288 2.092 0.148 1.517 (0.863, 2.666)

Medication adherence Regularly 70.147 p < 0.001

Intermittently 1.055 0.155 46.358 p < 0.001 2.872 (2.120, 3.892)

Rarely 1.396 0.310 20.224 p < 0.001 4.038 (2.198, 7.419)

Not −0.602 0.312 3.721 0.054 0.548 (0.297, 1.010)
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Fig. 1  CHAID algorithm classification decision tree analysis of influencing factors violent behaviors in individuals with SMIs

Fig. 2  Comparison of ROC curves for Logistic regression models and CHAID decision tree models
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Discussion
Current situation of violent behaviors in individuals 
with SMIs
This study found a 49.6% prevalence of violent behaviors 
in individuals with SMIs, similar to L Wang, et  al. [45] 
finding of 42.4%. However, our results were significantly 
higher than other national studies [46, 47]. This discrep-
ancy may be attributed to differences in the criteria used 
to assess violent behaviors. This study strictly followed 
the WHO definition of violence, adopting a broader clas-
sification of “violent behaviors” [38]. Furthermore, indi-
viduals with SMIs in this study were drawn from multiple 
community settings, and this diverse social context may 
have allowed for the identification of a wider range of risk 
behaviors [48].

Influencing factors of violent behaviors in individuals 
with SMIs
Violent behaviors in individuals with SMIs pose a signifi-
cant threat to public safety, not only due to their potential 
risks but also because of the complex social and psycho-
logical factors underlying these behaviors. We examine 
the occurrence and influencing factors of violent behav-
iors in individuals with SMIs within the community, con-
sidering their demographic information, psychological 
status, and treatment status.

Unemployment was significantly associated with 
higher violent behaviors in SMIs, consistent with pre-
vious findings of Qiao et  al. [49]. This may be due to 
reduced social interaction, poor social adaptation, and 
financial struggles impacting treatment adherence. In 
addition to this, the financial struggles associated with 
unemployment can add stress and make it more diffi-
cult for individuals to manage long-term behaviors and 
decisions [50]. Chronic stress and limited resources may 
exacerbate mental health symptoms and reduce patients’ 
ability to engage in rehabilitation programs, making 
them vulnerable to violent behaviors [51]. At the same 
time, violent behaviors itself may be a major cause of 
unemployment among individuals with SMIs. Address-
ing this issue requires enhanced rehabilitation services to 
improve employability and government support for voca-
tional training [52].

Higher annual household income (> 60,000 RMB) was 
associated with a lower risk of violent behaviors, consist-
ent with previous studies [53, 54]. Financial stability may 
enable access to better healthcare and sustained rehabili-
tation, fostering a more stable environment for recovery. 
Conversely, low-income families may face barriers to 
effective disease control, including limited access to med-
ication and rehabilitation services, which can increase 
the risk of violent behaviors [55]. Expanding community 

initiatives and free treatment programs for low-income 
individuals with SMIs is critical to addressing these 
disparities.

Recipients of medical assistance exhibited a higher risk 
of violent behaviors, which contrasts with findings by Q 
Li, et al. [56]. This could be due to individuals with SMIs 
who receives medical assistance may have more severe 
symptoms or fall into a diagnostic category with a higher 
inherent risk of violent behaviors, such as psychotic dis-
order or mood disorder. Additionally, these patients in 
need of medical assistance may themselves be unstably 
housed, receive more sporadic and inadequate treatment, 
and may have poorer treatment adherence [57]. Address-
ing these issues requires prioritizing psychological needs, 
including emotional support, stress management, and 
reducing stigma to promote social inclusion [58, 59]. 
These needs stem from patients’ lived experiences, such 
as feelings of exclusion and helplessness, rather than 
being imposed by care systems. Prompt management of 
dysphoria, continuity of care, and a supportive environ-
ment are critical to preventing violent behavior in indi-
viduals with SMIs [60].

Both models identified good health as a protective fac-
tor against violent behaviors in individuals with SMIs, 
aligning with previous research [61]. This suggests that 
physical and mental health rehabilitation strengthens 
resilience and reduces adverse risks [62]. Families and 
rehabilitation organizations can play a crucial role by 
emphasizing holistic training for improved well-being.

Discrimination significantly increased violent behav-
iors in individuals with SMIs, consistent with previous 
research [63]. This suggests that experiences of inferior-
ity, helplessness, and exclusion contribute to aggressive 
and hostile behaviors. However, such violent behaviors 
may lead to further avoidance and alienation by others, 
exacerbating the discrimination faced by individuals with 
SMIs. Therefore, providing mental health support, social 
support, and combating stigma are crucial in reducing 
these risks [64].

Medication adherence is a critical factor influencing 
violent behaviors in individuals with SMIs. While the 
initial analysis suggested lower violent behaviors risk in 
non-medicated patients, excluding those not needing 
medication due to stabilization revealed a negative corre-
lation between medication adherence and violent behav-
iors. This aligns with previous research [65], highlighting 
the importance of long-term medication for controlling 
symptoms and reducing risks of violent behaviors in indi-
viduals with SMIs [66]. Therefore, individuals with SMIs 
should be on regular long-term medication to promote 
their own mental recovery. While long-term medica-
tion is a critical foundation for stabilizing symptoms 
and preventing relapse in individuals with SMIs, it is not 
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sufficient to achieve full recovery on its own [67]. In the 
short term, therapies such as cognitive-behavioral ther-
apy and community-based rehabilitation are essential to 
address underlying psychological and social factors and 
reduce violent behaviors [68]. Factors like low economic 
status, mental disability, social issues, and lack of support 
can hinder medication adherence [69]. To improve medi-
cation adherence and outcomes, targeted interventions 
such as enhanced health education, expanded mental 
health services, improved access to affordable medica-
tion, and stronger social support networks are necessary 
to empower patients and promote recovery [70].

Concealing their disease emerged as a risk factor for 
violent behaviors in the decision tree analysis. This aligns 
with research highlighting the detrimental impact of 
stigma on mental rehabilitation [71]. Stigma-related fac-
tors, such as reduced social acceptance and feelings of 
shame, can hinder recovery and increase the likelihood of 
violent behaviors in individuals with SMIs. However, this 
risk is not universal. For some patients, concealing their 
disease may act as a psychological coping mechanism 
to protect themselves from anticipated stigma or social 
rejection [72]. For example, patients may conceal their 
condition to avoid being labeled as “dangerous”. In such 
instances, hiding their condition is less about contribut-
ing to violent behavior and more about mitigating fears 
of discrimination and social exclusion. Therefore, multi-
pronged efforts are crucial: reducing societal discrimina-
tion against individuals with mental illnesses, fostering a 
supportive environment within families and communi-
ties, and addressing the personal shame experienced by 
these patients [73].

Interestingly, the CHAID decision tree identified 
the absence of comorbidities as a risk factor for violent 
behaviors in individuals with SMIs, contrary to previous 
findings of higher risk in co-morbid patients [74]. One 
possible explanation for this discrepancy is that patients 
with comorbidities are often more closely monitored by 
healthcare providers, which may result in better adher-
ence to treatment plans and more structured daily rou-
tines. The increased frequency of medical visits and 
interactions with healthcare professionals provides these 
patients with additional opportunities for mental health 
evaluations, counseling, and reinforcement of positive 
health behaviors [75]. These factors may collectively help 
reduce the risk of violent behaviors. However, this inter-
pretation requires caution and further empirical investi-
gation, as there is currently no direct evidence to support 
these claims. Regardless of the underlying factors, imple-
menting effective and engaging rehabilitation plans for all 
individuals with SMIs remains crucial.

This study highlights the complex interactions between 
factors contributing to violent behaviors in individuals 

with SMIs. For example, the CHAID decision tree 
revealed how disease concealment and access to medical 
assistance interact with medication adherence and health 
status to influence outcomes, insights that were not evi-
dent from the logistic regression model. These findings 
emphasize the need for a holistic approach to risk assess-
ment that considers the interplay of demographic, psy-
chological, and treatment-related factors. An overarching 
narrative that integrates these factors can guide more 
effective interventions tailored to the diverse needs of 
individuals with SMIs.

This study employed Logistic regression and CHAID 
decision tree analyses to comprehensively assess risk 
factors for violent behaviors in individuals with SMIs. 
To the best of our knowledge, few researchers have uti-
lized machine learning in conjunction with traditional 
regression models to investigate the factors that influence 
violent behaviors in individuals with SMIs. While both 
models demonstrated comparable predictive accuracy, 
they offered complementary insights into the underlying 
risk factors. The Logistic regression identified independ-
ent predictors and quantified their individual contribu-
tions to violent behaviors, providing a global perspective 
on risk. On the other hand, the CHAID decision tree 
highlighted interactions between predictors and strati-
fied patients into subgroups with varying risk levels, 
offering a more granular understanding of subgrouP-
specific risks. These differences highlight the complexity 
and multidimensional nature of risk factors for violent 
behavior, with each model offering a unique perspective 
on their characteristics. By combining the strengths of 
both models, this study provides a more comprehensive 
understanding of the multifaceted nature of risk factors, 
enabling clinicians to develop personalized interventions 
and targeted risk management strategies.

Limitations
This study has several limitations that should be consid-
ered when interpreting its findings. First, the data were 
primarily self-reported by patients, which may lead to 
underreporting of violent behaviors and introduce poten-
tial bias. Second, the study subjects were mainly from 
Jiangning District, Nanjing. This region is more economi-
cally developed, has a higher level of urbanization, and 
has better constructed community rehabilitation services 
for individuals with SMIs, which is very different from 
less developed or rural areas. These regional charac-
teristics may affect the prevalence and nature of violent 
behaviors among individuals with SMIs, thus limiting 
the generalizability of the findings to other populations 
and settings. Future studies should include participants 
from more diverse regions to improve external validity. 
Third, this study excluded patients with a history of drug 
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dependence or addiction and did not consider the role of 
caregivers. As drug dependence is strongly linked to vio-
lent behaviors in individuals with SMIs [76], and caregiv-
ers play a critical role in shaping patients’ behaviors [77], 
these exclusions limit the generalizability of the find-
ings and overlook important influencing factors. Future 
studies should include these populations to provide a 
more comprehensive understanding of violent behav-
iors. Fourth, this study excluded patients who were in the 
acute phase of illness, defined as having a PANSS total 
score > 60. While this exclusion criterion was necessary to 
ensure the stability of the study population and the relia-
bility of the data, it also resulted in a selective study pop-
ulation that may not fully represent individuals with SMIs 
who are in more severe or unstable conditions. Future 
studies should include patients in the acute phase to bet-
ter understand the full spectrum of violent behaviors 
in individuals with SMIs. Fifth, this study only assessed 
whether patients engaged in violent behaviors within the 
past 12  months, without quantifying their frequency or 
severity. This limits a deeper understanding of the char-
acteristics of violent behaviors and how they differ across 
populations. For example, episodic minor violent behav-
iors may have completely different impact mechanisms 
and intervention needs than frequent and severe violent 
behaviors. Future research should collect more compre-
hensive data on the frequency, intensity, and situational 
factors of violent behaviors to better explore the potential 
influences of violent behaviors and its variation across 
populations. In addition, this study did not use a quanti-
tative psychometric tool to assess patients’ psychological 
state, which limits quantitative analysis of measurement 
error. Future studies should introduce validated psycho-
metric tools to improve the reliability and generalizabil-
ity of results. Finally, the cross-sectional design precludes 
investigation of causal relationships between identified 
factors and violent behaviors. Longitudinal studies are 
needed to draw stronger causal inferences and examine 
the temporal dynamics of these relationships.

Conclusions
This study identified a concerningly high prevalence of 
violent behaviors in individuals with SMIs. Combined 
analysis of Logistic regression and CHAID decision 
tree models revealed several key factors associated with 
increased risk of violent behaviors in individuals with 
SMIs, including unemployment, low income, depend-
ence on medical assistance, poor health status, medica-
tion non-adherence, disease concealment, experiences of 
discrimination, and absence of comorbidities (potentially 
indicating reduced healthcare engagement). Among the 
many influencing factors, medication adherence may be 
the most critical factor contributing to violent behavior 

in individuals with SMIs. These findings provide valuable 
insights for developing targeted interventions to reduce 
violent behaviors in individuals with SMIs. Potential 
strategies include implementing cognitive and behavioral 
therapy alongside medication management, enhancing 
community-based follow-up and rehabilitation pro-
grams, expanding access to free treatment, increasing 
medical assistance frequency and amounts, and offer-
ing comprehensive, multifaceted support to patients. 
By addressing these crucial factors through integrated 
interventions and effective policy measures, we can work 
towards reducing the incidence of violent behaviors and 
improving the well-being of individuals with SMIs.

Relevance for clinical practice
This study underscores the multifaceted factors contrib-
uting to violent behaviors in individuals with SMIs and 
offers actionable recommendations for clinical practice. 
The findings highlight the pivotal roles of medication 
adherence, demographic factors, and psychological fac-
tors, such as stigma and discrimination, in influencing 
violent behaviors. To address these issues, clinicians and 
healthcare systems should prioritize enhancing medi-
cation adherence through targeted health education, 
regular follow-ups, and ensuring access to affordable 
medications. Concurrently, socioeconomic challenges 
should be mitigated through vocational training and 
financial assistance programs. Efforts to reduce stigma 
and promote social inclusion, such as psychoeduca-
tion and community-based rehabilitation programs, are 
equally critical. For high-risk groups, including those 
concealing their illness or relying on medical assistance, 
personalized interventions focusing on emotional sup-
port, stress management, and continuity of care are 
essential.
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