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Background: Violence to others (hereinafter referred to as “violence-TO”) is common in individuals with schizophrenia. The reported prevalence of violence-TO among schizophrenics ranges widely in existing studies. Improved prevalence estimates and identification of moderators are needed to guide future management and research.

Methods: We searched EBSCO, EMBASE, Medline, PubMed, Science Direct, Web of Science, CNKI, VIP, WANFANG data, and CBM for relevant articles published before June 5, 2022. Meanwhile, violence-TO was summarized into four categories: (a) violence-TO on the reviews of official criminal or psychiatric records (type I); (b) less serious forms of violence-TO (type II); (c) physical acts causing demonstrable harm to victims (type III); (d) homicide (type IV). We did meta-analysis for the above types of violence-TO, respectively, and applied subgroup analyses and meta-regression analyses to investigate the source of heterogeneity.

Results: A total of 56 studies were eligible in this study and 34 of them were high-quality. The prevalence of type I to type IV in individuals with schizophrenia in China was 23.83% (95% CI: 18.38–29.75%), 23.16% (95% CI: 8.04–42.97%), 17.19% (95%CI: 8.52–28.04%), and 0.62% (95% CI: 0.08–1.54%) respectively. The results of the subgroup analysis showed that the prevalence of type I was higher among subjects in the inland than in the coastal non-economic zone, while the prevalence of type III was the highest in the coastal economic zone, followed by the inland region and the lowest in the coastal non-economic zone. The results of multivariate meta-regression analyses showed that: patient source in type I (β = 0.15, P < 0.01), patient source (β = 0.47, P < 0.01), and proportion of male (β = 0.19, P < 0.01) in type II, age (β = 0.25, P < 0.01), and GDP per capita (β = 0.05, P = 0.01) in type III were statistically significant.

Conclusion: The prevalence of different types of violence-TO and their influencing factors varied. Therefore, the authorities should take different management measures. In addition to individual factors, regional factors may also affect violence-TO, which suggests the need for a multi-sectorial approach to prevention and treatment for subjects in different regions and adopting targeted control strategies.

Systematic Review Registration: [www.ClinicalTrials.gov], identifier [CRD42021269767].
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Background

According to the Global Burden of Disease Study, as of 2019, there were approximately 5.5 million individuals with schizophrenia in China, ranking first in the world (1). Schizophrenia is the most serious mental disorder, which can be associated with aggressive and violent behavior. Several large cohort studies indicated an increase in violence in schizophrenics (2, 3). Violence in individuals with schizophrenia can be explained by demographic and personality factors, psychopathological symptoms, genetic or biological markers, and neuroimages (4–7). Despite great efforts have been made to study on markers associated with violence and schizophrenia, there haven’t been consistent findings so far to explain the association (5). Violence experienced by subjects with mental disorders included three forms: violence to others (hereinafter referred to as “violence-TO”), violent self-victimization, and violent victimization by others (8). Among them, violence-TO, which has been focused on by enormous studies in the past few decades, brings in a series of adverse effects, such as harming others, discrimination and stigmatization, etc. (9).

Exploring the prevalence of violence-TO in individuals with schizophrenia is vital for more effective prevention and health resource allocation, but at present, there are still the following problems remaining in the current studies: First, there is a lack of a unified definition and measurement of violence (9). The definitions of violence varied from research to research. For example, some included threats and verbal assault (9), while others only considered physical violence (10), or collectively called self-victimization and violence-TO “violence” (3). Meanwhile, violence was measured by various kinds of instruments, like Broset-Violence-Checklist (BVC), Modified Overt Aggression Scale (MOAS), Historical, Clinical, Risk management (HCR-20), and so on. Consequently, different studies focused on different violence. Second, schizophrenia is a heterogeneous clinical syndrome and individuals with this disorder can be extremely different from variables related to violence-TO action (4). Therefore, violence-TO per se is also heterogeneous in origin, which makes it challenging to deal with both in research and in clinical practice (11). Third, for the original studies, the reported prevalence varies widely for study aims, designs, and methods. As a result, it is hard to draw a general conclusion, to explore the prevalence of violence-TO in individuals with schizophrenia (12).

Probably influenced by the above reasons, only three systematic reviews have summarized the prevalence of violence in individuals with schizophrenia so far (13–15). These studies still have certain limitations: first, they focused on violence in general terms, which didn’t distinguish between violence-TO and self-victimization, and did not include a comprehensive range of types of violence-TO; second, most of these studies focused on inpatients, which limited the inference of their conclusions; finally, these studies were highly heterogeneous, but they didn’t deepen into the heterogeneity source.

In view of the above limitations, this study proposed to systematically estimate the prevalence of violence-TO among schizophrenics in China, and to explore the sources of heterogeneity. First, compared with previous studies, the violence-TO types included in our study were more comprehensive. According to the studies of Douglas et al. (9), violence-TO in this study was summarized into four categories: (a) violence-TO on the basis of reviews of official criminal or psychiatric records (hereinafter referred to as “”type I”); (b) less serious forms of violence-TO, such as minor physical acts (i.e., pushing) or verbal behavior (i.e., threats to harm someone) (hereinafter referred to as “”type II””); (c) physical acts that caused demonstrable harm to victims (hereinafter referred to as “type III”); (d) homicide (hereinafter referred to as “type IV”). Second, this study focused on both inpatients and non-inpatients. Finally, in addition to individual-level variables reported in the original articles, our study also included regional indicators for the subgroup analysis and the meta-regression analysis, and deeply look into the sources of heterogeneity as well as the possible influencing factors of various types of violence-TO.

To enrich the research on the prevalence of violence-TO among schizophrenics in China in a new viewpoint, this study remedies the limitations of previous studies that reported generally or non-heterogeneously on the prevalence of violence-TO, only focused on inpatients alone, and lacked the exploration to heterogeneous sources and influencing factors of violence-TO. We aimed at determining better estimates of the prevalence of violence-TO in individuals with schizophrenia in China, by including comprehensive range of violent behavior and patients from different sources for better representativeness. Meanwhile, we target at identifying the extent to which moderators account for heterogeneity by considering both regional and individual level factors, and exploring the geographic characteristics of violence-TO by subgroup and spatial analysis, thereby providing a reference for the management and prevention of violence-TO in the schizophrenia population.



Materials and methods


Study registration

The aim of the meta-analysis was to provide a broad overview of prevalence of violence-TO among individuals with schizophrenia in China. It was undertaken according to PRISMA criteria (16). Please see the checklist in Supplementary Table 1. This study had been registered in PROSPERO with number CRD42021269767.



Search strategy

We searched EBSCO, EMBASE, Medline, PubMed, Science Direct, Web of Science, CNKI, VIP, WANFANG data, and CBM, without the language restriction, using the terms (“violence” OR “risk behavior” OR “illegal behavior” OR “aggression” OR “criminal behavior” OR “Injury” or “offensive behavior” OR “homicidal behavior” OR “agitation”) AND (“schizophrenia”) AND (“China” OR “Chinese”), along with manual retrieval, in order to collect literatures related to violence-TO among schizophrenics in China comprehensively. The time frame of the literature search was published until June 5, 2022. Please see the search strategy in Supplementary Table 2.



Inclusion and exclusion criteria

All potentially eligible studies were examined. The following criteria were established to select relevant articles.

Inclusion criteria: (a) cross-sectional or cohort studies (only the baseline data were included); (b) individuals in China; (c) a diagnosis of schizophrenia according to International Classification of Diseases, 9th Edition, 10th Edition or 11th Edition (ICD-9, ICD-10 or ICD-11), Classification and Diagnostic Criteria of Mental Disorders in China, 1st Edition, 2nd Edition or 3rd Edition (CCMD-1, CCMD-2 or CCMD-3) or Diagnostic and Statistical Manual of Mental Diseases, 2nd Edition, 3rd Edition, 4th Edition or 5th Edition (DSM-II, DSM-III, DSM-IV, DSM-V); (d) a clear definition or description of violence-TO in the original studies, and the violence-TO could be classified into the 4 categories described above according to the definition in the original studies; (e) reporting data on the prevalence of violence-TO or providing data available to calculate the prevalence; (f) for multiple articles that used data from the same investigation, the one with the most comprehensive results was kept; (g) violence-TO should occur after the diagnosis of schizophrenia.

Exclusion criteria: (a) reviews or abstracts; (b) trials; (c) studies that did not differentiate violence-TO from violent self-victimization; (d) unusable information; (e) researches with unclear study sites; (f) researches with low quality.

Two researchers (YG and XY) individually screened titles and abstracts, and then read full texts of relevant publications for eligibility. Any disagreement in literature selection was resolved by consulting the senior investigator (DW).



Quality assessment

We used Newcastle Ottawa Scale (NOS) to assess the quality of studies. There were 6 items for cross-sectional study with a full score of 7, and 8 items for cohort study with a full score of 9. Studies were divided into 3 groups according to the following criteria: (a) score < 4; (b) score ≥ 4 and score < 7; (c) score ≥ 7. Researches in group a were taken for low quality and were excluded from the study. And those in group b and group c were considered to be eligible studies and therefore were included. Those in group c were deemed high-quality (17). Quality assessment was conducted independently by RF and YL and any disagreement was resolved by consulting the senior investigator (RW).



Data extraction

Two researchers (RF and YLia) independently extracted the following information using a pre-made data collection sheet: first, the internal data included in the original studies, such as study information, participant characteristics, prevalence of violence-TO, etc.; second, regional-level indicators potentially associated with violence-TO from China Statistical Yearbook and China Health Statistics Yearbook according to the publication year (research time was replaced by the publication year due to unavailable information) and the study sites, such as GDP per capita, unemployment rate, total burden coefficient, illiteracy rate, beds per 1,000 population in health institutions.



Data analysis and risk of bias

Meta-analysis was conducted using the meta and metafor packages of R Project Version 4.0.3, and we calculated pooled estimates of prevalence using Freeman-Turkey-double-arcsine transformation to correct for non-normally distributed raw data (18). Considering various designs across studies, DerSimonian-Laird random effect model was utilized in all analyses. Heterogeneity was tested by Cochran’s Q-test and I2 statistics (a value of 0% indicates no observed heterogeneity, and larger values show increasing heterogeneity. It is usually assigned low, moderate and high to I2-values of 25%, 50%, 75%) (19, 20). Publication bias was tested by the funnel plot and Egger linear regression test for analyses with more than 10 studies included. “Trim and Fill” method was used to adjust for publication bias (21). The pooled estimates of prevalence in each province were calculated, and a statistical map was drawn through ggplot2 package for visualization of spatial distribution.

Subgroup analysis was used to compare the differences in the violence-TO prevalence in studies with different characteristics according to the following categorical: patient source, publication year, age, proportion of male, economic circles, geographical distribution, and the combination of economic circles and geographical distribution (since the economic circles were only divided in mainland China, the relevant analyses were conducted based on researches in mainland China.). Subsequently, meta-regression analysis (Restricted Estimation Maximum Likelihood, REML) was performed to examine potential sources of heterogeneity (22). β statistics determined the results of moderator analyses, its P-value determined significance of the covariates and R2 indicated the proportion of true heterogeneity that could be explained by the covariate or covariates. Covariates of univariate meta-regression analysis included patient source, publication year, economic circle, geographical distribution, age, proportion of male, disease course, proportion of married patients, proportion of patients with family history of mental disorders, GDP per capita, unemployment rate, total burden coefficient, illiteracy rate, beds per 1,000 population in health institutions. Multivariate meta-regression analysis was conducted according to the following criteria: first, factors theoretically associated with violence-TO; second, variables with P < 0.10 in univariate meta-regression analysis; third, removing variables with collinearity; finally, R2 was considered.

Sensitivity analysis was done in main analysis, subgroup analysis and meta-regression analysis, by comparing results of eligible studies and those of high-quality studies. Significant level was set as two-sided and P < 0.05.




Results


Study characteristics

Only 56 unique studies between 1996 and 2022 were eligible for this meta-analysis, with 35, 14, 17, and 4 studies on type I to type IV, respectively. Please see the study selection flowchart in Figure 1. The characteristics of studies were shown in Table 1. 34 articles studied on inpatients and 22 studied on non-inpatients, with a total of 52,125 individuals with schizophrenia being included. According to the NOS quality assessment, there were 34 studies considered to be high-quality. Quality of studies was shown in Supplementary Table 3.
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FIGURE 1
Study selection.



TABLE 1    Characteristics of studies included in the meta-analysis.
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Main analysis

The pooled estimates in high-quality studies showed that the prevalence of each type of violence-TO from high to low was type I (23.83%, 95% CI: 18.38–29.75%), type II (23.16%, 95% CI: 8.04–42.97%), type III (17.19%, 95% CI: 8.52–28.04%) and type IV (0.62%, 95% CI: 0.08–1.54%) (Table 2). Forest plots are shown in Figure 2.


TABLE 2    Pooled estimate of prevalence of violence.
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FIGURE 2
Forest plot of the prevalence of violence. (A) Results of type I. (B) Results of type II. (C) Results of type III. (D) Results of type IV.


Sensitivity analysis was done by compared with the results of all eligible studies and those of high-quality studies, which showed that the pooled estimates of prevalence in all types of violence-TO not changed significantly, which meant our estimates were relatively stable (Table 2). We also did analysis by removing each study individually, and results were shown in Supplementary Tables 4–7, which also reflected the robustness of our analysis.

The publication bias was tested in type I and type III. Egger linear regression test showed that there existed the publication bias in type I (t = 2.18, P = 0.04) and type III (t = 2.74, P = 0.02). The “Trim and Fill” method was used to adjust the bias, and the results of type III didn’t change obviously, which meant that the bias had little influence on the pooled estimation, but the results of type I varied significantly, which indicated that it was influenced by the bias (Supplementary Table 8). Funnel plots are shown in Supplementary Figures 1, 2.

The pooled estimates of each type of violence in each province were calculated (Supplementary Table 9), and the statistical map was shown in Figure 3. The top three regions with the highest prevalence of type I to type III were as follows: type I: Taiwan (45.00%), Hainan Province (39.80%), and Shandong Province (39.12%); type II: Tibet (61.02%), Henan Province (49.63%), and Beijing City (47.97%); type III: Liaoning Province (41.29%), Guangdong Province (40.00%), and Anhui Province (36.78%). There were only four articles included in type IV and the highest prevalence was in Beijing City (14.13%).
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FIGURE 3
Regional distribution for prevalence of violence. (A) Results of type I. (B) Results of type II. (C) Results of type III. (D) Results of type IV.




Subgroup analysis and meta-regression analysis

Then the subgroup analysis and the meta-regression analysis were applied to examine potential sources of heterogeneity of type I to type III (type IV was excluded due to inadequate studies).

The results of subgroup analysis showed that: first, the prevalence of type I and type II was higher among inpatients than non-inpatients; second, the prevalence of type II was higher among patients aged under 40; finally, in the analyses of spatial distribution, when grouped by economic circles or geographic distribution separately, the differences among groups were not statistically significant. When grouped by economic circles combined with geographic distribution, the prevalence of type I was higher among subjects in the inland than in the coastal non-economic zone, while the prevalence of type III was highest in the coastal economic zone, followed by the inland region and lowest in the coastal non-economic zone (Supplementary Table 10).

Univariate meta-regression analysis was first conducted in type I to type III, which was shown in Supplementary Tables 12, 13. In type I, patient source (β = 0.19, P < 0.01) and total burden coefficient (β = 1.00, P = 0.02) were statistically significant; in type II, patient source (β = 0.41, P < 0.01) and age (β = 0.41, P < 0.01) were statistically significant; in type III, age (β = 0.29, P = 0.01), disease course (β = 0.37, P = 0.02), GDP per capita (β = 0.07, P < 0.01) and unemployment rate (β = –22.83, P < 0.01) were statistically significant. Multivariate meta-regression analysis was subsequently performed, which was shown in Table 3. The variables included in the model for type I were patient source (β = 0.15, P < 0.01) and total burden coefficient (β = 0.60, P = 0.13), which could explain 42.03% of the study heterogeneity, with higher prevalence in inpatients. In type II, the variables included were patient source (β = 0.47, P < 0.01) and proportion of male (β = 0.19, P < 0.01), which could explain 99.23% heterogeneity, with higher prevalence in female inpatients. The variables included in type III were age (β = 0.25, P < 0.01) and GDP per capita (β = 0.05, P = 0.01), which could explain 87.40% heterogeneity, with a higher prevalence of violence-TO among subjects aged under 40 and with higher GDP per capita.


TABLE 3    The results of multivariate meta-regression analysis (high-quality studies).
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Results of sensitivity analysis showed that the estimates in the subgroup analysis (Supplementary Tables 10, 11) and coefficient in meta-regression analysis (Table 3 and Supplementary Tables 13–15) didn’t change obviously, which reflected the robustness of our analysis.




Discussion

This study was the first systematic review and meta-analysis on the prevalence of violence-TO among schizophrenics in China, providing a comprehensive picture of the prevalence of different types of violence-TO in schizophrenia patients from different sources, and combining results of the subgroup analysis and the meta-regression to explore the heterogeneity in depth. We found that the prevalence of the four types of violence-TO was different, and the prevalence of inpatients was higher in most types of violence-TO. Heterogeneity sources varied among the types, and in addition to the individual characteristics including patient source, proportion of male and age, regional-level indicators such as spatial distribution and GDP per capita could also explain part of the heterogeneity, which might affect the prevalence of violence-TO.


Definitions and classifications of violence

The first focus is about the considerations regarding the definition and classification of violence. Some researchers, represented by Whiting et al., argued that violence could not be defined or measured in a simple way at present (79). First, many terms were related to violence including aggression, agitation, offense, risk behavior and so on. Second, various instruments are used for measuring violence. As mentioned above, there are three forms of violence experienced by people with mental disorders (8). Some definitions or scales did not distinguish victims of violence and collectively called self-victimization and violence-TO “violence,” such as MOAS. Among various definitions after distinguishing the victims of violence, such as the violence-TO, which the study focused on, disagreement still existed, mainly on whether harmless behaviors, like verbal attack, were violence-TO. For example, the Chinese legal system considers violence-TO to be an act that targets the person or property and causes great damage to the physical or mental health, life or property of the victim, and directly endangers the life, health of the person (80). Behavioral science considers violence-TO as an act of harming or attempting to harm the psychological or physical state of other individuals or destroying other targets (81).

Previous systematic reviews on the prevalence of violence in subjects with mental disorders or schizophrenia had some limitations. First, they focused on a single act of violence. In 2014, Zhou et al. (13) conducted a systematic review on the prevalence of violence-TO in acute psychiatric inpatients from 12 high-income countries, with 23,972 patients suffering from mental disease, including schizophrenia, were included, which focused only on “physically harmful behavior.” Second, the target of violence was not differentiated. In 2019, Zhou et al. (13) estimated the prevalence of violence in terms of Chinese schizophrenia inpatients with a total of 3,941 patients involved. In 2020, a systematic review was conducted by Li et al. (15) on the prevalence of violence in subjects with schizophrenia worldwide with 3,929 individuals involved. These two studies both used “MOAS ≥ 3” as a criterion for inclusion of outcomes.

After systematically retrieving all the resources about the definition of violence-TO, this study referred to a relatively more comprehensive definition of violence-TO published by Douglas et al. (9) (see Background). Its strength lied in the review of the definitions or measures of violence-TO in 204 high-quality studies and the classification of violence-TO, which compensated for the incomprehensive and imprecise definitions of violence-TO. The result of this study showed that the prevalence of type I was 23.83%. A study conducted by Bulgari et al. in Italy included 87 inpatients with schizophrenia (82). According to the data from the Department of Mental Health, the prevalence of previous violence-TO at baseline was 36.72% in these patients, higher than that of this study. This might be due to the fact that the study included only inpatients and some of them received compulsory treatment because of extreme behaviors (e.g., violence). However, both studies suggested that previous violence was more common in individuals with schizophrenia and that subjects with history of violence were at a greater risk of violence-TO in the future (83), which implied that these subjects required more stringent management measures. In terms of type II and type III, some studies found that the prevalence of verbal attack might be three times higher than that of physical harm, and the prevalence of homicide might be low (84), which was similar to the result of our study. Type II was more common in Chinese schizophrenics (23.16%), followed by type III (17.19%), and the prevalence of these two types of violence-TO was lower in China compared to global individuals with psychiatric disorders or schizophrenia. Li et al. found that the prevalence of verbal attack and physical harm in global individuals with schizophrenia was about 42.6 and 23.8%, respectively (15). This might also be related to the focus on inpatients in the study above. Type IV, which could cause grave consequences, was relatively rare, and the prevalence of this type of violence-TO in China (0.62%) in our study was much lower than the global level (2.30%) (85). This might be due to the fact that only two high-quality studies on type IV were involved and the results were underrepresented. In summary, compared with studies in other countries and regions, the prevalence of all types of violence-TO was generally low in China. In addition to the reasons mentioned above, it might be related to the underreporting of people with schizophrenia and their violence-TO behavior. Liu et al. (86) concluded that multiple systems existed in the registration of violence-TO for people with schizophrenia in China, such as medical care and legislation, but data could not be shared among systems so that exact data could not be obtained. The study conducted by Liu et al. (87) also showed that there were certain problems, including under-reporting, missing values, and errors, in the registration of violence among people with severe mental disorder (SMD) in China, and data quality might affect the accuracy of the results to some extent.



Patient sources

Second, our study focused on patients from different sources. Zhou et al. (13) found the prevalence of violence-TO in acute psychiatric inpatients with mental disorders was 17%. Zhou et al. (13) found the prevalence of violence in Chinese inpatients with schizophrenia was 35.4%. The systematic review conducted by Li et al. (15) didn’t restrict the patient source, of which the pooled estimate of prevalence of violence in worldwide schizophrenics was 33.3%. In a subgroup analysis by nationality, the pooled estimate was 50.7% in Chinese, but there were only three articles included in this subgroup, and all studied on inpatients. The result of our study showed that the prevalence of type I to type IV was 23.83, 23.16, 17.19, 0.62%, respectively, generally lower than those in the above studies. This might be due to the fact that most of these studies focused on inpatients with schizophrenia or mental disorders, hence the prevalence could not be extrapolated to all individuals with schizophrenia including those in the community (13). In contrast, we calculated the prevalence of violence-TO in Chinese schizophrenics by including both inpatients and non-inpatients and further conducted subgroup analysis based on the source of patients to explore the prevalence of violence-TO in subjects from different sources. Therefore, the information provided in this study was relatively more comprehensive and detailed in its consideration of the subjects studied.



Sources of heterogeneity

The last point was about the investigation into sources of heterogeneity. Previous systematic reviews were highly heterogeneous. For example, Zhou et al. (13) found that the overall heterogeneity test result of I2 was 98.2%, but no obvious sources of heterogeneity were detected in the subgroup analysis. Without reporting the overall heterogeneity analysis result, Zhou et al. (13) solely depended on the subgroup analysis to search sources of heterogeneity, and found that the I2 of each subgroup ranged from 71.6 to 94.5% while at the same time no significant sources of heterogeneity were detected. An overall heterogeneity analysis result with I2 of 98.07% was reported by Li et al. (15), who revealed that study site, time, and quality assessment might contribute to heterogeneity by subgroup analysis and univariate meta-regression analysis, yet no further multivariate meta-regression analysis was conducted. Similar to previous studies, there was moderate to high heterogeneity (41.90–99.40%) in the prevalence of the four types of violence-TO in our study. Therefore, we investigated heterogeneity by combining results of subgroup analysis and those of both univariate and multivariate meta-regression analysis. Meanwhile, besides individual factors, we included potentially relevant regional-level indicators from the statistical year book for the analyses. The result showed that the reasons for heterogeneity varied across the different types of violence-TO, and the possible sources of heterogeneity including patient sources, proportion of male, age, spatial distribution and GDP per capita.

First of all, patient sources showed a higher prevalence of inpatients than non-inpatients in most types of violence-TO. Subgroup analysis demonstrated a higher prevalence of inpatients than non-inpatients, and multivariable meta-regression analysis showed patient source β of 0.15 in type I and β of 0.47 in type II. For type III, with a trend of higher prevalence in inpatients, the difference was not significant, but the result was instructive in practice. The results were similar to those in previous studies. Such as Li et al. (15), the results were approximately 45.1% for inpatients while only 4.6% for community subjects. Bobes et al. showed that inpatients’ conditions were usually unstable, and most had limited cognition of their illness. Besides, inpatients were more severely affected by positive symptoms (e.g., hallucinations, delusions). It may explain why they were more prone to violent behavior (88).

Second, this study showed that lower male proportion was associated with higher prevalence of type II violence-TO, which was contrary to some previous studies. Males with schizophrenia are more likely to act violence generally (4, 7, 13, 15, 89). Such as an investigation on the crime rate in schizophrenics in Germany during 1973–2004, conducted by Soyka et al. (89), it reported that the rate was 7% in males while only 1.4% in females. But all studies mentioned above didn’t report the prevalence of different types of violence-TO by gender. On the one hand, due to the fact that females are weaker than males in physical strength, they rarely acted serious forms of violence-TO (like type III and IV). For example, research on intimate partner violence by Thornton et al., found that violence-TO in females was more likely to be pushing, throwing objects and so on, while other harmful violence-TO, such as violent crime, has a higher prevalence in males (90). Probably for similar reasons, the result showed a trend that higher prevalence of type II might be associated with lower male proportion. On the other hand, limited by the number of available studies, there were only 5 data points included in the model, which showed poor extrapolation to some extent. The association between gender and different types of violence-TO needs to be explored after more high-quality literature available in the future.

Third, results of subgroup analysis and meta-regression analysis showed that the prevalence of violence-TO in subjects aged under 40 was higher than that in those aged above 40. This was consistent with the findings of previous studies, such as Liu et al. (87), who analyzed 121,830 individuals with severe mental disorders (SMD) in Sichuan province. They found that middle age (45–59 years old) had no significant association with violence, while adolescent (15–24 years old) was a risk factor for violence compared to young adults (25–44 years old) (IRR = 1.14). By contrast, the elder (≥ 60 years old) was a protective factor from violence (IRR = 0.88). After analyzing 78 schizophrenics aged from 20 to 64 years old, Chen et al. (70) also found a negative correlation between age and physical harm (β = –0.02). The above may be related to the fact that the physical function of the patient decreases with age and therefore the prevalence of violence-TO is lower in older people (33).

Fourth, in the subgroup analysis of type I and III, we found that the prevalence of violence-TO varied between regions, showing greater variation in coastal areas and less variation in inland zones. The following was the comparison of the prevalence in different subgroups in the analysis of the combination of economic circles and geographical areas. China had huge economic and cultural differences among regions. By combining the rapidly developing economic cities, the national development plan designed these cities to be economic circles, which had been constructed as the Pearl River Delta Economic Circle (91), the Yangtze River Delta Economic Circle (92) and the Beijing-Tianjin-Hebei Economic Circle (93). As regards the results from type I and III, the lower prevalence was found in the coastal non-economic zone (type I: 12.86%, type III: 0.78%) while the higher prevalence was found in inland regions (type I: 24.44%, type III: 20.88%), and type III had the highest prevalence of 40.00% in coastal economic zones. Two possible reasons might be accountable: first, it might be affected by the detection rate of violence-TO because not all regions in China have established national management systems for SMD. Even though the legislation had some recordings, this information could not be shared among different departments (86). Second, Zhen-ye Li’s study on the happiness index of coastal cities in China indicated that it was mainly composed of two elements: the utility of economic gains and the environmental utility of public wellbeing. Although the former one was higher in the coastal economic zones, the latter one was greater in the coastal non-economic zones, which had an appropriate population density and a better living environment for their residents, who could enjoy more public resources (94). Therefore, the life quality of schizophrenics in the coastal non-economic zones was better than that in the coastal economic zones, and this might contribute to their lower prevalence of violence-TO.

Last but not least, GDP per capita, as a regional-level economic indicator, demonstrated a positive correlation with the prevalence of type III in this study, which was contrary to previous results. The study by Swanson et al. indicated that economic hardship and poor living conditions were prospective predictors of violence in schizophrenics (95). Yet the indicators in the above study were mostly the individual-level economic status, rather than the regional economic conditions where the subjects lived. When investigating influencing factors of violence among rural people with SMD in Sichuan province in China, Liu et al. (87) also included regional-level economic indicators such as the annual net income of rural residents per capita (ANIPC) in the research, and they found a decrease in ANIPC (β = –8.04) which led to an increase in violence. Since Saxena et al. suggested that socioeconomic disadvantage might lead to adverse outcomes of mental disorders (96), we speculated that there were two possible reasons for our results. First, it might relate to the detection rate as well. In addition, data quality problems such as under-reporting, and errors, were prevalent in the registration system of patients’ violence-TO with SMD (86). In contrast, the management system was more advanced in developed areas, so the detection rate of violence-TO in these areas was higher. In undeveloped areas, since the relevant institutions failed to find the violence-TO of schizophrenics in time and record it (97), the prevalence of violence-TO in developed areas, instead, was presented to be much higher. Second, Liu et al. (87) only included individuals with SMD in some rural areas from western China, while this study focused on individuals with schizophrenia in China as a whole. In all, different study regions and subjects might lead to certain heterogeneity in the prevalence of violence-TO.



Limitations

In addition to the above findings, this study still has some limitations, mainly including the following points. First, due to the objective limitations of existing original studies, the number of articles included in this study was limited. This resulted in a certain degree of under-representation. Second, the number of data points included in the multivariable meta-regression analysis were limited, thus, more meaningful covariates failed to be explored, which also led to insufficient power of a test in some multivariable regression models. Third, previous studies identified possible sources of heterogeneity, especially some biological or clinical aspects, such as testosterone level, substance abuse, neuroimages, antipsychotic treatment, violence history, and so on (5, 13–15). But most of the information had not been reported in the original studies, leading to no further research into the known sources of heterogeneity. Fourth, corresponding to earlier studies, some regional-level indicators extracted from statistical year books were missing, which led to data unavailable for some studies as well. And these factors associated with violence-TO in schizophrenics can be further explored when more studies are carried out. Fifth, due to data availability, this study chose the publication year instead of the research time in terms of heterogeneity investigation, which might result in some bias. At last, although we summarized high-quality studies separately, bias in type I and type III did exist, and that in type I could not be adjusted by the “Trim and Fill” method. Both outcome measure bias with unclear definitions of violence-TO and patient selection bias in the original study might be accountable for this, and the “Trim and Fill” method failed to identify them (21). It might be also affected by the under detection of related literatures, such as the unpublished or articles published other than Chinese or English. Therefore, the type I pooled estimate had limited validity and the findings should be reviewed with caution.




Conclusion

In summary, the conclusions of this study are as follows. First, schizophrenics may act many different types of violence-TO, which has diverse prevalence and influencing factors. It implies that work on violence-TO prevention and control cannot be generalized, and different management measures should be adopted for different types of violence-TO. Second, individual-level factors that may be associated with the prevalence, can help to identify patients with high risk on different violence-TO behavior. Third, this study has found that regional-level indicators may affect the violence-TO of schizophrenics as well. Yet, few studies have examined the association among these factors and violence-TO in individuals with schizophrenia. Results regarding the significant variations in the prevalence of violence-TO between regions may advocate the health authorities to make decisions based on resource distribution with clear localized targets (87). The prevention and treatment of violence-TO among subjects with schizophrenia requires the cooperation of multiple departments. Therefore, carrying out such research contributes to helping national departments to formulate targeted policy measures in the macro level and to achieving the primary prevention, so as to further promoting the development of public health care in China and around the world.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



Author contributions

YG, XY, YuL, and XL had full access to all data in the study and take responsibility for the integrity of the data and the accuracy of the data analysis. YuL and XL conceived and designed the study. YG, XY, and DW selected the articles. RF, YiL, and RW extracted the data. YG and HX analyzed the data. YG, YuL, and XL interpreted the data and wrote the first draft of the manuscript. All authors contributed to critical revision of the report for important intellectual content, read, and met the ICMJE criteria for authorship and agreed with the results and conclusions of this article.



Funding

This work was supported by the National Natural Science Foundation of China (grant no. 81903414) and the Science and Technology Program of Sichuan Province (grant nos. 2020YFS0216 and 2019YJ0076).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.939329/full#supplementary-material



References

1. IHME. Global Health Data Exchange GBD 2019. (2019). Available online at: https://vizhub.healthdata.org/gbd-compare/ (accessed August 30, 2021).

2. Wallace C, Mullen PE, Burgess P. Criminal offending in schizophrenia over a 25-year period marked by deinstitutionalization and increasing prevalence of comorbid substance use disorders. Am J Psychiatry. (2004) 161:716–27. doi: 10.1176/appi.ajp.161.4.716

3. Arseneault L, Moffitt TE, Caspi A, Taylor PJ, Silva PA. Mental disorders and violence in a total birth cohort: results from the Dunedin study. Arch Gen Psychiatry. (2000) 57:979–86. doi: 10.1001/archpsyc.57.10.979

4. Wehring HJ, Carpenter WT. Violence and schizophrenia. Schizophr Bull. (2011) 37:877–8. doi: 10.1093/schbul/sbr094

5. Cho W-K, Shin W-S, An I, Bang M, Cho D-Y, Lee S-H. Biological aspects of aggression and violence in schizophrenia. Clin Psychopharmacol Neurosci. (2019) 17:475–86. doi: 10.9758/cpn.2019.17.4.475

6. Soyka M. Neurobiology of aggression and violence in schizophrenia. Schizophr Bull. (2011) 37:913–20. doi: 10.1093/schbul/sbr103

7. Bo S, Abu-Akel A, Kongerslev M, Haahr UH, Simonsen E. Risk factors for violence among patients with schizophrenia. Clin Psychol Rev. (2011) 31:711–26. doi: 10.1016/j.cpr.2011.03.002

8. Monahan J, Vesselinov R, Robbins PC, Appelbaum PS. Violence to others, violent self-victimization, and violent victimization by others among persons with a mental illness. Psychiatr Serv. (2017) 68:516–9. doi: 10.1176/appi.ps.201600135

9. Douglas KS, Guy LS, Hart SD. Psychosis as a risk factor for violence to others: a meta-analysis. Psychol Bull. (2009) 135:679–706. doi: 10.1037/a0016311

10. Schanda H, Knecht G, Schreinzer D, Stompe T, Ortwein-Swoboda G, Waldhoer T. Homicide and major mental disorders: a 25-year study. Acta Psychiatr Scand. (2004) 110:98–107. doi: 10.1111/j.1600-0047.2004.00305.x

11. Volavka J, Citrome L. Pathways to aggression in schizophrenia affect results of treatment. Schizophr Bull. (2011) 37:921–9. doi: 10.1093/schbul/sbr041

12. Kraus JE, Sheitman BB. Characteristics of violent behavior in a large state psychiatric hospital. Psychiatr Serv. (2004) 55:183–5. doi: 10.1176/appi.ps.55.2.183

13. Zhou J-S, Zhong B-L, Xiang Y-T, Chen Q, Cao X-L, Correll CU, et al. Prevalence of aggression in hospitalized patients with schizophrenia in China: a meta-analysis. Asia Pac Psychiatry. (2016) 8:60–9. doi: 10.1111/appy.12209

14. Iozzino L, Ferrari C, Large M, Nielssen O, de Girolamo G. Prevalence and risk factors of violence by psychiatric acute inpatients: a systematic review and meta-analysis. PloS One. (2015) 10:e0128536. doi: 10.1371/journal.pone.0128536

15. Li W, Yang Y, Hong L, An F-R, Ungvari GS, Ng CH, et al. Prevalence of aggression in patients with schizophrenia: a systematic review and meta-analysis of observational studies. Asian J Psychiatr. (2020) 47:101846. doi: 10.1016/j.ajp.2019.101846

16. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71

17. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa Scale (NOS) for Assessing the Quality of Nonrandomized Studies in Meta-Analyses. (2022). Available online at: http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp (accessed June 5, 2022).

18. Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of prevalence. J Epidemiol Community Health. (2013) 67:974–8. doi: 10.1136/jech-2013-203104

19. Higgins J, Thompson S, Deeks J, Altman D. Statistical heterogeneity in systematic reviews of clinical trials: a critical appraisal of guidelines and practice. J Health Serv Res Policy. (2002) 7:51–61. doi: 10.1258/1355819021927674

20. Higgins J, Thompson S, Deeks J, Altman D. Measuring inconsistency in meta-analyses. BMJ. (2003) 327:557–60. doi: 10.1136/bmj.327.7414.557

21. Begg CB, Berlin JA. Publication bias: a problem in interpreting. J R Stat Soc. (1998) 151:419–45. doi: 10.2307/2982993

22. Veroniki AA, Jackson D, Viechtbauer W, Bender R, Bowden J, Knapp G, et al. Methods to estimate the between-study variance and its uncertainty in meta-analysis. Res Synth Methods. (2016) 7:55–79. doi: 10.1002/jrsm.1164

23. Sha W-W, Yuan J-M, Liu X-Y, Zhao Z-L. Serum cholesterol level and aggressive behavior in chronic schizophrenic patients. J Clin Psychiatry. (1995) 5:203–4. doi: 10.1097/00002826-199903000-00006

24. Gan J-L, Lv C-S. A controlled study of aggressive behavior in schizophrenic patients. J Clin Psychiatry. (1997) 7:18–9.

25. Zhou F-J. Investigation and analysis of aggressive behavior in 141 hospitalized schizophrenic patients. J North Sichuan Medica Coll. (1998) 13:75. doi: 10.1155/2022/4040974

26. Cui Y, Chen Y-F, Wang R-Y, Li W-S. A controlled study violent behavior of inpatient with schizophrenia. Sichuan Ment Health. (1998) 11:22–4.

27. Ma C-Y, Hu G-X. Analysis and nursing of aggressive behavior in 280 patients with schizophrenia. Heilongjiang Med Pharm. (1999) 22:69–70. doi: 10.3969/j.issn.1008-0104.1999.02.126

28. Wang J, Yan J-X. Clinical analysis of schizophrenia and violence. Pr New Med. (2001) 3:749.

29. Lv J-Z, Yang J-J, Wang H-L. Clinical study on violence in 188 schizophrenic patients. Chin J Behav Med Sci. (2002) 11:63–5. doi: 10.3760/cma.j.issn.1674-6554.2002.04.038

30. Zhang X-H, Zhai J-G, Yu L. Characteristics of aggressive behavior of hospitalized schizophrenic patients and nursing countermeasures. Chin J Behav Med Sci. (2002) 11:102–26. doi: 10.3760/cma.j.issn.1674-6554.2002.04.065

31. Li Y-X. Analysis of related factors of aggressive behavior of female inpatients with schizophrenia and nursing care. Occup Health. (2002) 18:158–9. doi: 10.3969/j.issn.1004-1257.2002.05.154

32. Li H-L, Zhou T-F. Analysis of accidental risk factors in hospitalized patients with chronic schizophrenia. Med J Chin Peoples Health. (2003) 15:549–50. doi: 10.3969/j.issn.1672-0369.2003.09.024

33. Chen Q, Huang G-G. Analysis of impulsive behavior of newly admitted male schizophrenic patients. Anthol Med. (2004) 23:153–4. doi: 10.3969/j.issn.1673-6575.2004.02.016

34. Zhu F-Y, Wang W-J. Analysis of out of hospital behavior disorders in 105 Mongolian schizophrenic patients. J Inn Mong Med. (2006) 38:366–7. doi: 10.3969/j.issn.1004-0951.2006.04.030

35. Gao S-W, Cai C-H, Chen L, Wang L-J. Analysis of personality characteristics of schizophrenia with violent behavior. Chin J Health Psychol. (2006) 14:52–3. doi: 10.13342/j.cnki.cjhp.2006.01.019

36. Li J-H, Li H-D, Wang H-S. Risk assessment and nursing intervention of aggressive behavior in hospitalized male schizophrenic patients. J Nurs Train. (2007) 22:2285–7. doi: 10.16821/j.cnki.hsjx.2007.24.038

37. Zhang C-H, Li Z. A study on social support state of schizophrenia patients with murder behavior. Chin Nurs Res. (2008) 22:1742–3. doi: 10.3969/j.issn.1009-6493.2008.19.024

38. Xiong Y-F, Li X-Y, Huang Y. Correlation factors’ analyses on aggressive behavior of schizophrenics. J Clin Psychosom Dis. (2008) 14:12–3. doi: 10.3969/j.issn.1672-187X.2008.01.006

39. Guo Z-X. A comparative study of 193 schizophrenic patients who outbreak for the first time and about aggressive behaviors. World Health Dig. (2009) 6:75–6.

40. Ran M-S, Chen P-Y, Liao Z-G, Chan CL-W, Chen EY-H, Tang C-P, et al. Criminal behavior among persons with schizophrenia in rural China. Schizophr Res. (2010) 122:213–8. doi: 10.1016/j.schres.2009.12.026

41. Ou M-H, Huang Z-Z, Huang Y-K, Chen X-Z. Investigation of patients with severe mental disorder to cause trouble in rural areas. J Clin Psychiatry. (2010) 20:254–5.

42. Sun Z-X, Qi S-Z, Wang X-E. Related study of impulsive, aggressive behavior in patients with schizophrenia. Med J Chin Peoples Health. (2010) 22:1945–6. doi: 10.3969/j.issn.1672-0369.2010.15.015

43. Gong C-H, Cai M-Y, Hu H-Y, Dai L-P, Chen X, Zhou H-N. Risk assessment of serious mental patients in Yuexiu district. Chin J Publ Health Manage. (2011) 27:599–601. doi: 10.19568/j.cnki.23-1318.2011.06.020

44. Wang F-R, Ye F-Y, Lin J-S, Chen H-H. Investigation on related factors of causing accidents in patients with severe mental diseases in cities. J Clin Psychosom Dis. (2011) 17:446–7. doi: 10.3969/j.issn.1672-187X.2011.05.0446-027-02

45. Wei Q-L, Wu X, Wang J-H, Kang Z, Zhang J-B, Guo X-F. A comparative MRI study on the regional gray matter volumetric changes between schizophrenic patients with and without impulsive offensive behavior. Chin J Nerv Ment Dis. (2011) 37:625–8. doi: 10.3969/j.issn.1002-0152.2011.10.014

46. Xiong Y, Zhang Y-B, Dai G-Z. Analysis of factors associated with risks of individuals with schizophrenia living in Chengdu communities. J Sichuan Med. (2011) 32:455–7. doi: 10.16252/j.cnki.issn1004-0501-2011.04.069

47. Yang Y-G. Study on aggressive behavior of first episode schizophrenia patients. Chin J Health Psychol. (2011) 19:1305–6. doi: 10.13342/j.cnki.cjhp.2011.11.052

48. Pan S-L, Liu X-F, Zhang H-X. Investigation and analysis of out of hospital violence in patients with schizophrenia. J Psychiatr. (2012) 25:451–2. doi: 10.3969/j.issn.1009-7201.2012.06.016

49. Liang Y, Liu M-D. An investigation of patients with severe mental disorder to cause trouble in Xinning district of Nanning city. J Clin Psychiatry. (2012) 22:246–8.

50. Zhang J-L, Xu Z-Q, Luo L, Huang H-Y. Analyses of discharge information in patients with psychoses. J Clin Psychosom Dis. (2013) 19:336–7. doi: 10.3969/j.issn.1672-187X.2013.04.018-0336-02

51. Song Z-W, Wu G-H, Xu Z-P, Deng L-H. Investigation of accidents and intended accidents in patients with severe mental disorder in Shunde district of Foshan city. J Neurosci Ment Health. (2013) 13:30–2.

52. Liu M-M, Zhang J-F, Bai H-J, Tian T, Xu W-G, Li L-G. Study on the family function of schizophrenic patients with accident causing behavior. J Ningxia Med. (2014) 36:619–20. doi: 10.13621/j.1001-5949.2014.07.0619

53. Chen S-C, Hwu H-G, Hu F-C. Clinical prediction of violence among inpatients with schizophrenia using the Chinese modified version of violence scale: a prospective cohort study. Int J Nurs Stud. (2014) 51:198–207. doi: 10.1016/j.ijnurstu.2013.06.002

54. Xia Y-X. Investigation and analysis of harmful behavior in patients with schizophrenia. J Front Med. (2014) 3:203–4. doi: 10.3969/j.issn.2095-1752.2014.03.197

55. Lang H-X, Zhang Y-H, Shi Y-H. Investigation and analysis on the risk of causing accidents among patients with severe mental diseases in Huinong district. J Ningxia Med. (2015) 37:956–8. doi: 10.13621/j.1001-5949.2015.10.0956

56. Zhang Y-H, Wang W, Ruan Z, Huang Q, Tang Y, Zhang Y-S. Correlation analysis of troublemaking for severe mental illness patients. Med J Chin Peoples Health. (2015) 27:74–5. doi: 10.3969/j.issn.1672-0369.2015.03.040

57. Wu Q-L. Analysis of related factors of aggressive behavior in hospitalized schizophrenic patients and nursing countermeasures. Today Nurs. (2016) 2016:85–7.

58. Li X-F. Analysis of aggressive behavior of schizophrenic patients and nursing countermeasures. Today Nurs. (2016) 2016:109–10.

59. Qiao X-W, Di Z-X. Analysis of factors of troubles caused by serious psychiatric patients in Lanzhou. Foreign Med Sci. (2016) 37:316–9. doi: 10.3969/j.issn.1001-8883.2016.04.009

60. Zheng L. Investigation and Analysis of Aggressive Behavior in 141 Hospitalized Schizophrenic Patients. Nanning: Guangxi University (2017).

61. Hu T-L, He F. Analysis on the current situation and risk behavior of patients with severe mental disorders in a community. J Anhui Med. (2017) 38:354–6. doi: 10.3969/j.issn.1000-0399.2017.03.028

62. Yu T, Yao H-H, Wang Y-L, Tian G-Q, Jiang X-X. Analysis on the influencing factors of causing accidents for patients with severe mental disorders in Shaoxing city. Prev Med. (2018) 30:621–3. doi: 10.19485/j.cnki.issn2096-5087.2018.06.023

63. Ding X-Y, Guo W-L, Yan F. Investigation on the accident of mental patients in community management. Med Forum. (2018) 22:1559–60. doi: 10.19435/j.1672-1721.2018.11.080

64. Yuan Y, Xiong J-R, Ran S-D, Li D-Y, Yang L, Liu L-Y. Analysis of hospitalization patterns in patients with first-episode schizophrenia. Med Inf. (2018) 31: 136–7+41. doi: 10.3969/j.issn.1006-1959.2018.22.039

65. Huang Y-M, Wu Y-G, Wang C, Zheng L, Zhang C, Wei X-N. Epidemiological characteristics of homeless psychiatric patients. Mod Prev Med. (2018) 45:8–11.

66. Yang Q-H, Yi H, Du Y-R, He N. Risk factors for violence in schizophrenic patients at onset stage in community. J Mod Nurs. (2019) 25:2029–35. doi: 10.3760/cma.j.issn.1674-2907.2019.16.012

67. Wang H-T, Yang C-M, Chen K-R, Chen K-H. Relationship between heart rate variability and aggressive behavior among patients with schizophrenia hospitalized in acute wards. Perspect Psychiatr Care. (2020) 56:321–9. doi: 10.1111/ppc.12433

68. Sun H, Zhou M. Influencing factors of dangerous violence in schizophrenic patients in hospital. Henan Med Res. (2020) 29:4877–9. doi: 10.3969/j.issn.1004-437X.2020.26.029

69. Li S-M, Cui F-W, Feng W, Wu Y, Zhang Z-J, Yang Q-P. Revalence and influencing factors of troublemaking for patients with serious mental disorders in communities. Chin J Prev Control Chronic Dis. (2020) 28:811–5. doi: 10.16386/j.cjpccd.issn.1004-6194.2020.11.003

70. Chen Z-T, Wang H-T, Chueh K-H, Liu I-C, Yang C-M. An exploration of the sleep quality and potential violence among patients with schizophrenia in community. Perspect Psychiatr Care. (2021) 57:648–54. doi: 10.1111/ppc.12589

71. Zhao J-J. Discussion on clinical situation and related influencing factors of accompanying aggressive behavior in schizophrenia patients. Chin Medica Innov. (2021) 18:150–4. doi: 10.3969/j.issn.1674-4985.2021.06.036

72. Sun L-Y, Han X, Wang K-J, Xu C-Y, Song Z, Zhang J, et al. Candidate symptomatic markers for predicting violence in schizophrenia: a cross-sectional study of 7711 patients in a Chinese population. Asian J Psychiatr. (2021) 59:102645. doi: 10.1016/j.ajp.2021.102645

73. Li Y-J. Prevention and management of accidentsfor patients with severe mental illness. Chin Med Pharm. (2021) 11:94–7. doi: 10.3969/j.issn.2095-0616.2021.01.024

74. Hu Y, Yu Y, Hu H-T, Cheng Y, Qin X-Y, Li Y-H. Investigation on the distribution of severe mental disorders in Ali area of Tibet. Chin J Nerv Ment Dis. (2021) 47:529–33. doi: 10.3969/j.issn.1002-0152.2021.09.004

75. Liang C-C, Chen Y-D, Zhou W. Analysis of clinical characteristics and influence factors in troublemaking of mental disorder patients. Chin J Drug Depend. (2021) 30:311–5. doi: 10.13936/j.cnki.cjdd1992.2021.04.014

76. Long Y-X, Tong X-L, Awad M, Xi S-J, Yu Y. Violence, runaway, and suicide attempts among people living with schizophrenia in China: prevalence and correlates. PeerJ. (2022) 10:e13033. doi: 10.7717/peerj.13033

77. Pan Y-Z, Xie X-M, Tang Y-L, Ng CH, Wang G, Xiang Y-T. A comparison of aggression between patients with acute schizophrenia and mania presenting to psychiatric emergency services. J Affect Disord. (2022) 296:493–7. doi: 10.1016/j.jad.2021.09.071

78. Yu T, Zhang X-L, Liu X-Y, Xu C-Y, Deng C-C. The prediction and influential factors of violence in male schizophrenia patients with machine learning algorithms. Front Psychiatry. (2022) 13:799899. doi: 10.3389/fpsyt.2022.799899

79. Whiting D, Lichtenstein P, Fazel S. Violence and mental disorders: a structured review of associations by individual diagnoses, risk factors, and risk assessment. Lancet Psychiatry. (2021) 8:150–61. doi: 10.1016/S2215-0366(20)30262-5

80. Yang C-X, Kang S-H, Yang D-S. Peking University Encyclopedia of Jurisprudence. Beijing: Peking University Press (2001).

81. Yang D-S. Behavioral Medicine. Changsha: Hunan Science & Technology Press (1998).

82. Bulgari V, Iozzino L, Ferrari C, Picchioni M, Candini V, De Francesco A, et al. Clinical and neuropsychological features of violence in schizophrenia: a prospective cohort study. Schizophr Res. (2017) 181:124–30. doi: 10.1016/j.schres.2016.10.016

83. Stevens HB, Brodsky SL. Perceived consequences to the predictor: a variable in the release of psychiatric patients. Psychol Rep. (1995) 76:1371–8. doi: 10.2466/pr0.1995.76.3c.1371

84. Bjørkly S. A ten-year prospective study of aggression in a special secure unit for dangerous patients. Scand J Psychol. (1999) 40:57–63. doi: 10.1111/1467-9450.00098

85. Golenkov A, Nielssen O, Large M. Systematic review and meta-analysis of homicide recidivism and schizophrenia. BMC Psychiatry. (2014) 14:46. doi: 10.1186/1471-244X-14-46

86. Liu T-L, Song X-M, Chen G, Zheng X-Y. Violent behavior in people with schizophrenia: a review. Chin J Epidemiol. (2013) 34:297–302. doi: 10.3760/cma.j.issn.0254-6450.2013.03.021

87. Liu Y-Y, Liu X, Wen H, Wang D, Yang X, Tang W-W, et al. Risk behavior in patients with severe mental disorders: a prospective study of 121,830 patients managed in rural households of western China. BMC Psychiatry. (2018) 18:134. doi: 10.1186/s12888-018-1709-8

88. Bobes J, Fillat O, Arango C. Violence among schizophrenia out-patients compliant with medication: prevalence and associated factors. Acta Psychiatr Scand. (2009) 119:218–25. doi: 10.1111/j.1600-0447.2008.01302.x

89. Soyka M, Graz C, Bottlender R, Dirschedl P, Schoech H. Clinical correlates of later violence and criminal offences in schizophrenia. Schizophr Res. (2007) 94:89–98. doi: 10.1016/j.schres.2007.03.027

90. Thornton AJV, Graham-Kevan N, Archer J. Intimate partner violence: are the risk factors similar for men and women, and similar to other types of offending? Aggress Behav. (2016) 42:404–12. doi: 10.1002/ab.21635

91. Wu R-N. An empirical study on the energy rebound effect of the Pearl River Delta economic circle in the past decade. J World Sci Res. (2021) 7:145–50. doi: 10.6911/WSRJ.202104_7(4).0018

92. Zhang X-H, Sun Y-Y. Assessment on the integrated power of economic development in “the Yangtze River Delta” economic circle – empirical research based on entropy and TOPSIS method. Adv Mat Res. (2012) 347:334–9.

93. Peng C-C, Bo L, Bo N. An analysis framework for the ecological security of urban agglomeration: a case study of the Beijing-Tianjin-Hebei urban agglomeration. J Clean Prod. (2021) 315:128111.

94. Li Z-Y. Inter provincial differences in happiness index of urban residents – an empirical analysis of the statistical data of urban residents in 12 provinces (autonomous regions and cities) in coastal areas. Soc Sci Res. (2008) 3:41–8. doi: 10.3969/j.issn.1000-4769.2008.03.009

95. Swanson JW, Swartz MS, Van Dorn RA, Volavka J, Monahan J, Stroup TS, et al. Comparison of antipsychotic medication effects on reducing violence in people with schizophrenia. Br J Psychiatry. (2008) 193:37–43. doi: 10.1192/bjp.bp.107.042630

96. Saxena S, Thornicroft G, Knapp M, Whiteford H. Resources for mental health: scarcity, inequity, and inefficiency. Lancet. (2007) 370:878–89. doi: 10.1016/S0140-6736(07)61239-2

97. Lyons D. Helping mentally ill criminals: jailing offenders with mental illnesses serves no one, but new policies and funding are bringing about needed changes. State Legis. (2007) 33:14–7.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Prevalence of violence to others among individuals with schizophrenia in China: A systematic review and meta-analysis



		Background



		Materials and methods



		Study registration



		Search strategy



		Inclusion and exclusion criteria



		Quality assessment



		Data extraction



		Data analysis and risk of bias







		Results



		Study characteristics



		Main analysis



		Subgroup analysis and meta-regression analysis







		Discussion



		Definitions and classifications of violence



		Patient sources



		Sources of heterogeneity



		Limitations







		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychiatry

Prevalence of violence to others
among individuals with
schizophrenia in China:

A systematic review
and meta-analysis





OPS/images/fpsyt-13-939329-t002.jpg
Type of
violence

Eligible studies

Number of Pooled Q
data points prevalence (%,
95% CI)
35 26.44 (20.62-32.68)  7317.23
14 3117 (21.70-41.49)  284.46
17 16.21 (9.57-24.16)  1257.77
4 2.33 (0.31-5.90) 33.05

Q-test
P-value

<0.01
<0.01
<0.01
<0.01

I (%)

99.50
95.40
98.70
90.90

High-quality studies

Number of Pooled Q
data points prevalence (%,
95% CI)
24 23.83(18.38-29.75) 357951
5 23.16 (8.04-42.97) 126.59
11 17.19 (8.52-28.04)  1117.84
2 0.62 (0.08-1.54) 172

Q-test
P-value

<0.01

<0.01

<0.01
0.19

I* (%)

99.40
96.80
99.10
41.90






OPS/images/fpsyt-13-939329-t003.jpg
Type of
violence

1II

Moderators

Patient source (inpatient/non-inpatient)
Total burden coefficient

Patient source (inpatient/non-inpatient)
Proportion of male patients (< 0.5/ > 0.5)
Age (< 40/ > 40)

GDP per capita ($10,000)

Number of data

points

20

Coeflicient

®)

0.15
0.60
0.47
0.19
0.25
0.05

Coefficient
P-value

<0.01
0.13
<0.01
<0.01
<0.01
0.01

R* (%)

42.03
99.23

87.40











OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry







OPS/images/fpsyt-13-939329-t001c.jpg
Huand He
(61)

Yuetal.(62)

Dingetal.
©)

Yuan etal.
(1)

Huangetal.
©)

Yang etal
()
Wangetal,
%)
Sunand
Zhou ()

Lietal. (69)

Chen el
70)
Zhao (71)

Sunetal.
2
Li(3)

Huetal,
[
Liangetal.
5)
Longetal.
6)

Pan et

7)

Yuetal. (75)

N, Not Available: G, Cohortsudy; CS, Cros-Section study.

20143-
20163

20001

01612

20081
01702

20081
01412

20183
20187

Na

201810~
201910

2017.1-
20912

01810~
20108

201612
092

Na

201301-
202001
202101
02112
201603~
201910
201903~
201909
201904~
201907
2021.03-
202108

Wuhan,
Hubei

Shaoxing,
Zhejiang

Beijing

ang,
Hubei
Nanning,
Guangsi
Zhanjiang,
Guangzhou
Gaoxiong,
Taisean.
Xinxiang,
Henan
Wi,
Jiangsu

Gaoxiong,

Yangjiang,
Guangdong.

Al Tibet
Hainan
Changsha,
Hunan

Beijing

Hefei,
Anhui

tWe used the baseline data in these two studies.

2

2

2

2

No

Yes

Yes

Yes

No

Yes

No

NA

Yes

No

No

Yes

Yes

No

No

Na

IcD-10

ceMp3

ceMp3

icp-10

ceMp3

icp-10

DSMIV

1cp-10

ceMD3

DSM-V

ceMp3

DSM-IT

ccMD-3

icp-10

ccMD3

ccMD-3

icp-10

DSM-V

Non-
inpatient

Non-
inpatient
Non-

inpatient

inpatient

Non-
inpatient

Inpatient
Inpatient
Inpatient
No
inp

Non-
inpatient

Inpatient

Non-
inpatient

Inpatient

Non-
inpatient

inpatient

Non-
inpatient

Non-
inpatient

Inpatient

571

766

1740

587

1637

26

B

8

15233

200

7m

1180

59

o8

00

2100

397

NA

Na

NA

NA

Na

e

16

16

NA

B

125

4191

NA

NA

NA

200

910

397

NA

Na

NA

NA

Na

3512

1950

Na

NA

1259

3602

NA

NA

NA

NA

1687

3980

3986

L

m

m

1t

m

m





OPS/images/fpsyt-13-939329-t001b.jpg
Oucetal,
@y
Sunetal.
@)

Gong etal.
[E)
Wangetal.
)
Weietal.
@3)

Xiong etal.
)

Yang (47)

Panetal
(18)

Liangand
Liu (49)
Zhangetal.
0

Song etal.
()]
Livetal
=)

Chen etal.
st

Xia (54)
Lang etal
&)

Zhang etal.

Wa(57)
Lis8)
Qiaoand Di

(59)
Zheng (60)

NA

2006.1-
200812

20103~
20105

NA

2009.11-
20113

200610~
200910

2009.1-
200912

2002.1-
20111

NA

21110~
20123

20119~
201211

20123
20129

NA

20101
20136

20001
20131

NA

20119~
1412

20111
01112

NA

20081
20141

Fujian

Yantai,
Shandong
Guangzhou,
Guangdong
Huizhou,
Guangzhou
Guangzhou,
Guangdong
Chengdu,
Sichuan
Luoyang.
Henan
Lisocheng,
Shandong
Nanning.
Guangxi
Shantou,
Guangdong
Foshan,
Guangdong
Yinchuan,
Ningsia
Gaoxiong,
Taivan
Thenjiang,
Jiangsu
Shizuishan,
Ningsia

Kunming,
Yunnan

Lizocheng,
Shandong
Zhenjang,
Jiangsu
Lanzhou,
Gansu

Nanning,
Guangxi

cs

2

2

2

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

CCMD-3

ccMD3

ceMp3

ccMD3

ccMD3

icp-10

ccMD3

ccMD3

ceMp3

ccMp3

ccMD3

D10

DSMAV

ceMD3

ceMp3

icp-10

1cp-10

ceMp3

ccMD3

ccMD-3

Non-
inpatient

Inpatient

Non-
inpatient

Non-
inps

Inpatient

Non-
inpatient

Inpatient
Inpatient

Non-
inpatient
Non-

inpatient

Nor
inpatient

Inpatient

Inpatient

Inpatient

Non-
inpatient
Nor
inps
Inpatient

Inpatient

Non-
inpatient

Inpatient

636

919

)

307

19

500

601

26

2333

19

107

8

380

548

158

138

27

104

29

Na

ns

B

35

Na

NA

n

NA

NA

NA

11,00

NA

NA

213

3620

3218

NA

Na

3148

NA

Na

3340

3512

Na

NA

3387

Na

NA

NA

m





OPS/images/fpsyt-13-939329-t001a.jpg
References Study Study Coastal Economic  Diagnostic  Patient Sample  Male Age Typeof  Quality
site type area circle criteria source size (N) (N) (year) violence  assessment
Shaetal Na Yangzhou, cs No Yes CCMD-2 Inpatient 80 80 45.16 1 7
©3) Jiangsu
Gunandly  NA s No No comp2 Inpatient 15 %2 2320 1
e Shandong
Zhou@s)  NA Nanchong, €S No No ceMp2 Inpatent I Na Na u 4
Sichuan
Cui etal 19945~ Jinan, cs No No CCMD-2 Inpatient 1,030 607 3190 i 7
) 19%.4 Shandong
MaandHu 19906~ Jamusi, s No No DS Inpatient 280 161 NA u 5
@n 19975 Hellongjang
Wangand 19968~ Zibo, cs No No D2 Inpatient 1018 NA NA it 4
Yan (28) 20002 Shandong
el 29) 20003 Luoyang, s No No comp2 Tnpatient 158 13 3121 1 7
Henan
Zhangetal. NA Jining, s No No comp2 Inpatient 149 NA NA u 4
30y Shandong
LG 19996 Xinxiang, No No CCMD-2 Inpatient 58 0 3079 LILI 7
19998 Henan
LiandZhou  19709- Xiamen, cs Yes No coMp3 Tnpatient 386 303 240 v 7
) 20021 Fujian
Chenand 20039~ Longquan, cs No No CCMD-3 Inpatient 147 147 30.60 Lt 5
Hung(3) 200311 Guang
Zhuand 19981 Hobhot, s No No comps Inpatient 215 136 280 1 6
Wang (4) 2003.1 Inner
Mongalia
Gaoetal 20041 Bei s No Yes comps Inpatient 106 106 3060 m 7
9 200812
Lietal.(36)  2005.1- Beijing. cs No Yes CCMD-3 Inpatient 148 148 NA (811} 4
200510
Na Bijing s No Yes ccMD3 Inpatient 2 7 58 v 4
Xiongetal. 20057~ Zigong, s No No comps Inpatient 158 9% 3651 L 7
8 200611 Sichuan
Guo (39) 20031~ Luoyang, cs No. No CCMD-3 Inpatient 193 102 2535 1 6
200312 Henan
Ran tal, 19941- Chengdu, c No No 1cp-10 Nor 8 B w79 Ly 7

ot 20081 Sichuan inpati






OPS/images/cross.jpg
@ Check for updates.





OPS/images/fpsyt-13-939329-g003.jpg
Prevalence%

10.00~15.00
15.00~20.00 .
20.00~25.00 .
25.00~30.00

30.00~35.00 m~.
35.00~40.00 4

45.00~50.00 e
NA

Type I

Prevalence%

0.00-5.00

5.00-10.00 "
10.00~15.00 .
15.00~20.00

30.00~35.00 @2%
35.00~40.00 4

40.00~45.00 " .
NA

Prevalence%
5.00~10.00 .,

20.00~25.00
0.00

35.00-40.

45.00-50.00 w~
60.00-65.00 4
NA .

Prevalence% =le;
!o.oo~s.oo a .
10.00~15.00
% 254
' k . -’": "
Type IV





OPS/images/fpsyt-13-939329-g001.jpg
Records identified from: Records removed before screening: Records identified from:
Databases (n = 6441) Duplicate records removed (n=2863) Citation searching (n =9)

:

Records screened (n = 3578) Records excluded (n=3112)
Reports sought for retrieval (n = 466) Reports not retrieved (n=21) Reports sought for retrieval (n=9) Reports not retrieved (n = 0)
l Reports excluded: l
o Reason 1: reviews or abstracts (n = 28) Reoorts assessed for eligibili Reports excluded:

Reports assessed for eligibility (n = 445) Reason 2: trails (n=20) (nz 9) oty Ransor T¢ tiding it dil
Reason 3: studies that did not differentiate not differentiate violence-
violence-TO from violent self-victimization TO from violent self-
(n=286) victimization (n=7)
Reason 4: unusable information (n = 32)
Reason 5: unclear study site (n=11)
Reason 6: low quality (n = 14)

Studies included in review (n = 56)






OPS/images/fpsyt-13-939329-g002.jpg
A

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Sha WW et al, 1995 30 80 : 0.38 [0.27;0.49] 0.2% 3.9%
GanJL etal, 1997 43 125 : ——— 0.34 [0.26; 0.43] 0.4% 4.0%
Li YX, 2002 1 58 T 0.19 [0.10; 0.31] 0.2% 3.7%
LvJZ et al, 2002 74 188 I it 0.39 [0.32;0.47) 0.5% 41%
Xiong YF et al, 2008 66 158 : S — 0.42 [0.34; 0.50] 0.5% 41%
OuMH et al, 2010 260 1067 == 0.24 [0.22;0.27] 3.0% 43%
Ran MS et al, 2010 49 489 — ! 0.10 [0.08;0.13] 1.4% 43%
Gong CH et al, 2011 98 636 iy 0.15 [0.13;0.18] 1.8% 43%
Wang FR et al, 2011 229 919 | e 0.25 [0.22; 0.28] 2.6% 4.3%
Xiong Y et al, 2011 39 307 — 0.13 [0.09; 0.17] 0.9% 42%
LiangYetal 2012 126 601 S 0.21 [0.18; 0.24] 1.7% 43%
SongZW et al, 2013 596 2333 :F ™ 0.26 [0.24;0.27) 6.7% 43%
Zhang JL et al, 2013 52 426 — 0.12 [0.09; 0.16) 1.2% 42%
Chen SCetal, 2014 58 107 : —— 0.54 [0.44; 0.64)] 0.3% 4.0%
Zhang YH et al, 2015 62 548 —, 0.11 [0.09; 0.14)] 1.6% 43%
Qiao XW et al, 2016 706 3945 = 0.18 [0.17;0.19] 11.3% 43%
ZhenglL, 2017 563 1283 : — 0.44 [0.41;047) 3.7% 43%
Ding XY et al, 2018 110 1740 +~ ! 0.06 [0.05;0.08] 5.0% 43%
Huang YM et al, 2018 563 1637 I —- 0.34 [0.32;0.37] 47% 43%
YuTetal 2018 109 766 - 0.14 [0.12;0.17) 2.2% 43%
Yang QH et al, 2019 a2 28 — 0.14 [0.10;0.19] 0.6% 42%
Li SM et al, 2020 1308 15233 : 0.09 [0.08;0.09] 43.5% 43%
Wang HT et al, 2020 1 33 ! 0.33 [0.18; 0.52] 0.1% 3.4%
PanYZ et al, 2022 1093 2100 ! - 0.52 [0.50; 0.54] 6.0% 43%
I
Common effect model 35005 b 0.16 [0.16;0.17] 100.0% -
Random effects model 0.24 [0.18; 0.30] - 100.0%
Heterogeneity: P= 99%, v= 0.0266,p =0 : ' : ' : :
01 02 03 04 05 06
Type I
B Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Li YX, 2002 22 58 : + 0.38 [0.26; 0.52] 73% 19.4%
Xiong YF et al, 2008 44 158 | ——— 0.28 [0.21; 0.36] 197% 20.3%
Chen SCetal, 2014 54 107 : - 0.50 [0.41;0.60] 134% 20.0%
Chen ZT et al, 2020 4 78 : 0.05 [0.01;0.13] 98% 19.7%
Long YX et al, 2022 30 400 ! 0.07 [0.05;0.11] 498% 20.6%
|
Common effect model 801 <> 0.17 [0.14; 0.20] 100.0% -
Random effects model 0.23 [0.08; 0.43] -~ 100.0%
Heterogenetty: I° = 97%, - = 0.0552,p<001 ' ' ' = 1 1
01 02 03 04 05 06
C Type it Weight  Weight
Study Events Total Proportion 95%-CI (common) (random)
CuiYetal 1998 104 1030 =+ 0.10 [0.08;0.12] 9.0% 9.3%
Li YX, 2002 8 58 |—t— 0.14 [0.06; 0.25]) 0.5% 8.6%
LiHL et al, 2003 3 388~ ; 0.01 [0.00; 0.02] 3.4% 9.3%
Gao SW et al, 2006 2 106 | ——— 0.21 [0.13; 0.30] 0.9% 8.9%
Ran MS et al, 2010 19 489 >t 0.04 [0.02; 0.06] 43% 9.3%
Wei QL etal, 2011 16 40 * 0.40 [0.25; 0.57) 0.4% 8.3%
YuanYetal 2018 208 587 | S 0.35 [0.32; 0.39] 5.1% 9.3%
Sun LY et al, 2021 234 7711 &8 0.03 [0.03;0.03] 67.6% 9.4%
Zhao JJ, 2021 83 201 : S 0.41 [0.34;0.48] 1.8% 9.1%
Long YX et al, 2022 69 400 : " 0.17 [0.14; 0.21) 3.5% 9.3%
YuTetal, 2022 146 397 ! il 0.37 [0.32;0.42] 3.5% 9.3%
I
Common effect model 11405 ¢ 0.06 [0.05;0.06] 100.0% -
Random effects model - 0.17 [0.09; 0.28] --  100.0%
Heterogeneity: P 99%, 't2 = 0.0465, p <0.01 . ' ' ' '
01 02 03 04 05
Type III
D Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
LiHL etal, 2003 1 386 —=r ' 0.00 [0;0.01] 441%  46.6%
Ran MS et al, 2010 5 489 ! ] 0.01 [0;0.02] 559% 53.4%
|
Common effect model 875 ———/——— 0.01 [0;0.01] 100.0% -
Random effects model — 0.01 [0;0.02] -~ 100.0%

Heterogeneity: P= 42%, P= 0.0004,p =0.19

[ 1 1 1
0.005 0.01 0.015 0.02

Type IV





