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To investigate whether bullying and psychological conditions are correlated, this study analyzed a survey of primary and secondary school students from Zigong City, Sichuan Province. A total of 95,545 students completed a personal information questionnaire, the Multidimensional Peer-Victimization Scale (MPVS), and eight other scales pertaining to various psychological problems. The data showed that 68,315 (71.5%) participants experienced school bullying at varying degrees, indicating the prevalence of bullying among adolescents. The chi-square tests revealed a strong correlation between school bullying and psychological conditions. This correlation was further explored through multivariate logistic regression, showing that students who experienced mild bullying had a 3.10 times higher probability of emotional and behavioral problems, 4.06 times higher probability of experiencing prodromal symptoms of mental illness, 4.72 times higher probability of anxiety, 3.28 times higher probability of developing post-traumatic stress disorder (PTSD), 4.07 times higher probability of poor sleep quality, 3.13 times higher probability of internet addiction, 2.18 times higher probability of poor mental health, and 3.64 times higher probability of depression than students who did not experience bullying. The corresponding probabilities for students who experienced severe bullying were 11.35, 17.35, 18.52, 12.59, 11.67, 12.03, 4.64, and 5.34 times higher, respectively. In conclusion, school bullying and psychological conditions are significantly correlated among primary and secondary school students, and the more severe the bullying, the higher the probability to suffer from psychological problems.
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1 Introduction

The teenage years are a critical period for physical growth and development, mental maturity, personality formation, and the attainment of scientific and cultural knowledge. Psychological problems, such as depression, can lead to several negative outcomes in teenagers, including poor academic performance, alcohol abuse, and suicide (Xu et al., 2022). The reasons for poor psychological conditions are complex, involving personal, family, and school factors. Schools, as large gathering places for primary and secondary school students, allow students to frequently interact with each other. These interactions, including school bullying, can significantly impact students' psychological wellbeing (Hamel et al., 2021).

The increasing number of cases of school bullying in the twenty-first century has drawn widespread social attention to related studies (Olweus, 2013). Early studies showed that psychological conditions are strongly related to school bullying, which is defined as continued attacks by teachers or students on certain students within the school campuses and surrounding areas (Hymel and Swearer, 2015). Traditional bullying can be divided into four categories: physical victimization, verbal victimization, social manipulation, and attacks on property (Mynard and Joseph, 2000). School bullying is prevalent among teenagers globally: the proportion of teenagers affected by school bullying across different countries varies between 4.8 and 45.2% (Craig et al., 2009).

Researchers have conducted in-depth studies on school bullying. For example, Cosma et al. (2020) compared the cross-national trends of school bullying to examine the differences between cyberbullying and traditional bullying. Chudal et al. (2021) investigated the prevalence of bullying and its various types among 21,688 13–15-year-old adolescents in developing countries. Pengpid and Peltzer (2019) studied the relationship between school bullying and psychological problems among adolescents in Southeast Asian countries. Pörhölä et al. (2020) surveyed 8,497 students from several countries to examine the differences between various types of school bullying. Existing research has further explored the impact of school bullying on psychological problems. Chen and Elklit (2018) analyzed 4,051 bullied adolescents, revealing the relationship between school bullying and post-traumatic stress disorder (PTSD). Meanwhile, Zhou et al. (2015) systematically studied the correlation between school bullying and poor sleep quality. Some researchers have proposed various theories to explain the observed correlation between school bullying and poor psychological conditions. Estévez et al. (2009) claimed that students who are bullied in school may experience long-term negative behaviors from their peers, which will cause them to face greater psychological stress and be more likely to experience social isolation, and this social isolation will increase their risk of developing psychological symptoms like anxiety, depression, and so on. Arslan et al. (2021) pointed out that school bullying may damage the self-esteem and self-confidence of victimized students, and continued exposure to negative behaviors from peers may cause them to have a negative view of themselves, thereby affecting their mental health. Nazir and Nesheen (2015) showed that school bullying will cause academic problems of both perpetrators and victims, and then academic problems and psychological problems will interact with each other, forming a vicious circle. However, the existing body of literature on the relationship between school bullying and psychological problems has shortcomings, including small sample sizes, lack of attention paid to adolescents in developing countries, lack of comparative studies on various types of bullying, and lack of analysis on multiple dimensions of psychological problems.

The present study aimed to fill this gap in the literature by surveying a large sample of students from developing countries. Furthermore, to offer detailed findings, this study sought to cover the four types of school bullying and distinguish between different degrees and different types of school bullying.



2 Methods


2.1 Research procedure

The research procedure can be roughly divided into four steps: (i) Implementing Questionnaire Surveys, (ii) Collecting and Preprocessing Data, (iii) Analyzing Data, and (iv) Drawing Conclusion. More detailed description is as follows.


2.1.1 Implementing questionnaire surveys

We have collaborated with the government of Zigong city to implement the extensive questionnaire surveys for 158 schools. For each school, we have trained a few teachers to distribute and retrieve surveys, as well as to guide and supervise students filling in the surveys. Those surveys include one basic information questionnaire, one validated scale for school bullying, and eight validated scales for psychological health status.



2.1.2 Collecting and preprocessing data

As all analyzed questions are choice questions (the true and false questions can be considered as binary choice questions), we have scanned the survey and automatically obtain the digital records by using a standard optical character recognition (OCR) technique. The manual cross-check show a 100% accuracy since such OCR task is very easy and standard. We have cleaned the data before further analysis by removing surveys with missing values and outliers.



2.1.3 Analyzing data

We applied the group analysis method to intuitively see the differences in psychological health status of students in different groups (e.g., being bullied versus not being bullied), and then we performed the chi-square test to measure the statistical significance of the correlation between school bullying and psychological health status.



2.1.4 Drawing conclusions

Based on the results from the data, we draw conclusions about the relationship between school bullying and psychological problems, and discuss the interpretation of statistical significance and the practical meanings of the conclusions.




2.2 Participants

This study involved a questionnaire survey of 95,545 primary and secondary school students. The sample included 27,128 (29%) primary school students from 71 primary schools, 43,124 (45%) junior high school students from 73 junior high schools, and 25,203 (26%) senior high school students from 14 senior high schools in Zigong City, Sichuan Province, China. The participants were aged 6–22 years (average age: 13.47 years), with primary school students mainly 6–12 years, junior high school students mainly 13–15 years, and senior high school students mainly 16–18 years.



2.3 Ethical statement

All participants were informed of the purpose of the study, and participation was voluntary. Each participant and her/his parents signed written consent forms. To protect the participants' privacy, the survey data were anonymized.



2.4 Questionnaire survey data
 
2.4.1 Basic information

Using the Basic Information Survey Questionnaire, the study collected data on participants' age, school, living environment, family situation, and family environment, to analyze the reasons for their psychological problems from personal and family perspectives.



2.4.2 School bullying

The Multidimensional Peer-Victimization Scale (MPVS; Mynard and Joseph, 2000) was used to investigate the prevalence of school bullying, including physical and verbal victimization, property damage, and insults from peers during the participants' growth process. The types of victimization included hitting, insulting, teasing, slandering, exclusion, spreading rumors, and so on. The participants were required to truthfully fill out the MPVS to reflect their experiences of school bullying.



2.4.3 Psychological problems

We assessed participants' overall psychological well-being by measuring their psychological health status across eight dimensions. These dimensions corresponded to validated scales, including the Strengths and Difficulties Questionnaire—Short Version (SDQ–S; Goodman et al., 2000) for emotional and behavioral problems, the Prodromal Questionnaire—16 Items (PQ–16; Miller et al., 1999) for psychotic risk, the Generalized Anxiety Disorder 7-Item Scale (GAD-7; Tennant et al., 2007) for anxiety, the Children's Revised Impact of Event Scale-13 Items (CRIES-13; Perrin et al., 2005) for stress response, the Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989; Carpenter and Andrykowski, 1998) for sleep quality, the nine-item Internet Gaming Disorder Scale—Short Form (IGDS9-SF; Pontes and Griffiths, 2015; Monacis et al., 2016) for internet addiction, the Patient Health Questionnaire—9 item (PHQ-9; Kroenke et al., 2001) for depression, and the Warwick-Edinburgh Mental Well-Being Scale (WEMWBS; Tennant et al., 2007) for mental well-being. After participants completed the aforementioned scales, we evaluated participants' psychological conditions based on the scale scores.



2.4.4 Questionnaire reliability

Cronbach's alpha is a well-known coefficient to measure the internal reliability of a scale (Tavakol and Dennick, 2011), based on the overall variance and the variance of each item. Specifically, Cronbach's alpha is calculated as
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where k is the number of questions in the scale, [image: image] is the variance of the ith question, and [image: image] is the variance of all results. To test the internal consistency of the questionnaire, we first calculated the Cronbach's alpha coefficient for each scale. For the MPVS scale, which is used to investigate the status of school bullying, α = 0.797. For the eight scales used to investigate the mental health status, the corresponding coefficients are SDQ-S (0.831), PQ-16 (0.763), GAD-7 (0.861), CRIES-13 (0.829), PSQI (0.857), IGDS9-SF (0.752), PHQ-9 (0.849), and WEMWBS (0.734). Every scale's alpha is higher than 0.7, showing an acceptable reliability.

We utilized the Harman's single-factor test (Fuller et al., 2016) operation to quantify the common method bias present in our data. Harman's single-factor test is a statistical method used to test common method bias. It tests whether there is a single factor that explains most of the variance in the data by performing factor analysis on the data. If such a single factor exists, then it may be caused by common method bias. We first use the principal component analysis (PCA) by treating each question in the questionnaire as a factor, and then obtain the proportion of variance explained by the first factor (principal component). If the proportion of variance explained by the first factor exceeds 50%, there may be a serious common method bias. In our data, for each scale, the variance explained percentage does not exceed 30%, indicating there is no serious common method bias that may largely affect the conclusion.




2.5 Severity of psychological problems

The students were classified according to the diagnostic criteria in Table 1, based on the results of the psychological health survey. All subsequent investigations in this study were conducted based on those criteria.


TABLE 1 Classification of the severity of psychological problems, where * represents that the respondent is considered to be in a state of illness.
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2.6 Statistical methods

Based on the classification of psychological problems, as described above, we performed chi-square tests to validate the significance of the correlations between different variables, including the correlations between school bullying and the presence of psychological problems and between the degree of bullying and the presence of psychological problems. After confirming the correlations between school bullying and psychological problems, we further performed logistic regression to quantitatively analyze those correlations. For all the results from the statistical analyses, a p-value < 0.05 was considered to indicate the statistical significance.




3 Results


3.1 Overview of school bullying

Of the 95,545 primary and secondary school students surveyed, 68,342 (71.6%) reported that they experienced school bullying of varying types and degrees. Based on the MPVS scores, we classified students who experienced school bullying into two categories by the degree of victimization: mild victimization (MPVS score ≤ 16) and severe victimization (MPVS score larger than 16). Among those who experienced school bullying, 56,372 and 11,970 students experienced mild and severe bullying, accounting for 59 and 12.5% of the total sample, respectively (see Table 2). Table 2 reveals that there are overlaps among different types of bullying, namely some students may have experienced multiple types of bullying, as indicated in Figure 1.


TABLE 2 The overall statistics of school bullying in this survey.
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FIGURE 1
 A Venn diagram of types of school bullying. The Venn diagram illustrates the number of students who have experienced different types of school bullying. Each block is marked by the number of students in the corresponding set. For example, 1,171 represents the number of students who have experienced verbal victimization, physical victimization, and social manipulation, but not attacks on property. Two data points are not shown in the diagram: 7,455 students who experienced both verbal victimization and attacks on property and 179 students who experienced both physical victimization and social manipulation.




3.2 Overall impact of being bullied

Table 3 lists the eight dimensions of psychological problems. Among all participants, the prevalence of severe emotional and behavioral problems (SDQ-S) was 11.4%; 16.5% were found to be at risk of mental illness (PQ-16); 12.9% reported moderate to severe anxiety (GAD-7); 22.6% showed relatively strong stress responses, with 4.9% at risk of developing PTSD (CRIES-13); 6.1% of students had poor or very poor sleep quality (PSQI); 7.7% experienced internet addiction (IGDS9-SF); 16.2% had moderate to severe depression (PHQ-9); and 28.1% had low or very low levels of mental health (WEMWBS). These findings indicate that the psychological conditions of Chinese primary and secondary school students are poor as a whole. The results of the chi-square χ2-tests showed significant correlations between experiencing bullying and all eight psychological problems, that is, students who were bullied had significantly poorer psychological conditions than those who were not.


TABLE 3 The impact of school bullying on psychological conditions (*: <0.1, **: <0.05, ***: <0.01, the same below).
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3.3 The impact of bullying severity

After establishing significant correlations between bullying and mental health, we further analyzed correlations between the bullying severity and the presence of psychological problems. As shown in Table 4, students who experienced mild bullying and students who experienced severe bullying significantly differed in terms of psychological conditions. The chi-square χ2-tests revealed that the severity of bullying is significantly correlated with seven psychological dimensions, except for the mental well-being, demonstrating that a higher severity of bullying experiences is associated with poorer psychological conditions.


TABLE 4 The impact of the severity of bullying on psychological conditions.
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To summarize the results from Tables 3, 4, students who experienced school bullying had generally poorer psychological conditions and a significantly higher risk of developing mental illnesses compared to students who did not experience it. For example, the proportion of students at risk of prodromal psychosis was 4.5% among those who never experienced school bullying, while it was 21.2% among those who experienced it, with 16.1 and 45.3% for those who experienced mild and severe bullying, respectively. All dimensions of psychological problems, with the exception of mental wellbeing, showed a consistent pattern of a higher risk of developing mental illness in those who experienced more severe bullying.



3.4 The impact of different types of bullying

Among all participants, 30,720, 57,104, 43,028, and 54,729 subjects reported experiencing physical victimization, verbal victimization, social manipulation, and attacks on property, respectively, accounting for 44.9, 83.6, 73.7, and 80% of all victims. Some participants reported experiencing multiple types of bullying. However, as shown in Table 5, there was no significant difference in the psychological conditions of victims in terms of the type of bullying. The chi-square χ2-tests confirmed no significant correlation between the type of school bullying and psychological conditions. In a word, the occurrence of psychological problems among victims is related to the extent of their exposure to bullying but not the type of bullying.


TABLE 5 The impact of different types of bullying on psychological problems.
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3.5 Differences in school bullying at different grade levels

Based on the grade levels (primary, junior high, or senior high school) of the students, we analyzed the differences in the proportion of students who experienced school bullying, as well as the types and degrees of bullying. As shown in Table 6, the proportions of students in primary school, junior high school, and high school who experienced school bullying were 71.6, 67.4, and 71.8%, respectively. As confirmed by the chi-square χ2-tests, there were no significant differences between the three groups.


TABLE 6 The difference in bullying prevalence among different grade levels.
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In primary school, 16,470 (60.7%) students experienced physical victimization. In contrast, the proportions of such students in junior high school and high school were significantly lower, at 32.3 and 24.4%, respectively. A significantly higher proportion of primary school students experienced severe bullying than junior high school and senior high school students, and a significantly higher proportion of junior high school students experienced severe bullying than senior high school students. The chi-square χ2-tests validated the statistical significance of the above two correlations. Based on these findings, we recommend paying particular attention to school bullying incidents in primary schools, especially those involving physical victimization.



3.6 Relationship between school bullying and the probability of psychological illnesses

Having established the significant correlations between school bullying experience and psychological problems, we sought to demonstrate the impact of school bullying experience on the risk of developing psychological illnesses in a more intuitive way. To achieve this, we divided the participants into two groups: those with and those without the psychological illness for each dimension, according to Table 1. Next, we performed a logistic regression on each dimension. Table 7 presents the results, with the odds ratio indicating the likelihood of having the corresponding psychological illness for the group that experienced school bullying compared to the group that did not. For example, as shown in Table 7, the odds of developing emotional and behavioral disorders for students who experienced mild and severe school bullying were 3.10 and 11.35 times higher, respectively, than for students who did not experience bullying. These results indicate that experiencing school bullying significantly increases the probability of developing psychological illnesses, and this probability increases with the severity of bullying.


TABLE 7 Regression results of the 8 dimensions of psychological problems.
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4 Conclusion and discussion

In this study, we investigated the status of school bullying among primary and secondary school students in Zigong City. The results showed that of the 95,545 surveyed students, 71.6% (68,342) experienced school bullying of varying degrees, and among students who were bullied, 17.5% (11,970) experienced severe bullying. This indicates that school bullying is a prevalent issue among primary and secondary school students, with a higher incidence among the former. Additionally, the severity is more pronounced among primary school students than their secondary school counterparts. There are notable differences in the prevalence of school bullying across different countries. In a previous study, the percentage of students involved in school bullying across different countries ranged from 6.3 to 45.2% (Craig et al., 2009). In comparison, our investigation reported much higher percentage. This difference may be attributed to the relatively higher levels of social development and implementation of preventive laws and regulations against school bullying in the European countries. Meanwhile, China, as a developing country, and Zigong, as an underdeveloped city in China, need more efforts to address this issue.

The chi-square tests and logistic regression showed that the occurrence and severity of school bullying are significantly correlated with all eight psychological dimensions. Compared with students who never experienced school bullying, students who experienced school bullying were more likely to have psychological problems, and the severity of bullying was positively correlated with a higher likelihood of psychological problems. These findings are consistent with previous research, which suggests that victims of school bullying may struggle to solve life problems and often have negative attitudes and poor interpersonal relationships (Esposito et al., 2019). Other studies indicate that the social pressure experienced by victims may result in a strong sense of threat, which may lead to psychological problems such as depression, anxiety, fear of attending school, and feelings of insecurity and dissatisfaction in school (Moyano and del Mar Sanchez-Fuentes, 2020). Additionally, the vigilance and stress response of teenagers during puberty may increase significantly, potentially increasing the risk of psychological problems in the conflicting environment (Plexousakis et al., 2019).

Studying the relationship between school bullying and psychological conditions has important social value and practical significance. It provides a better understanding of the origin of school bullying and how school bullying impacts students' mental health, thereby offering a scientific basis for preventing and reducing school bullying. It also helps in treating bullying-related psychological problems.

School bullying is a serious social problem that considerably affects the physical and mental health of victims, leading to emotional and behavioral problems, anxiety, depression, PTSD, and even extreme behaviors such as suicide. To reduce the occurrence of school bullying, we propose the following suggestions. First, school administrators, teachers, and parents should dearly understand what bullying is and its impacts on the physical and mental health. They should strengthen education on preventing bullying, closely monitor students, and pay attention to students' daily lives. Second, both society and schools should take bullying seriously, promptly stop bullying incidents, and provide necessary help to students with psychological problems. Thirdly, after a bullying incident occurs, school administrators and parents should immediately pay attention to the safety of the victims, dig out the reason leading to the bullying incident, figure out the detailed process and property of the bullying incident, help the victims overcome their psychological trauma, improve their self-protection abilities, and prevent further occurrences. Fourth, educational managers and school administrators should prioritize creating a safer and more inclusive campus. Preventing school bullying should be a core part of developing a safe school. Technological means, routine surveys, and trained inquiry methods should be used to promptly identify and address potential school bullying incidents.

The present study has several strengths worth mentioning. First, the sample size was large, with 95,545 students surveyed, providing significant and stable statistical results. Second, the study was conducted in a developing country, making the findings more relevant to other developing countries. Third, the study differentiated between the four types and the severity of school bullying, and thus drew detailed conclusions. Finally, the study utilized multiple scales and questionnaires to measure various psychological problems, allowing for a comprehensive analysis of the quantitative relationships between school bullying and various psychological illnesses.

This study also has certain limitations. Firstly, the cross-sectional design precludes causal inferences about the relationship between school bullying and psychological problems and only suggests correlations. The focus of our future research should be on establishing causal relationships between school bullying and psychological problems through longitudinal studies. Secondly, the data were self-reported by the students, which may have subjective biases, potentially overestimating or underestimating the correlations. Future research should employ more objective measures to collect data on students' psychological issues and bullying behaviors. Thirdly, as shown in Figure 1, many students suffer multiple types of bullying. However, in this paper we only consider the roles of whether being bullied, the severity of bullying and the different types of bullying. In the future work, we will analyze what will happen if a student suffer multiple types of bullying. To do so, we need more samples to ensure the statistical significance. Fourthly, our research focused solely on a specific city, and while it may have some representativeness, the comparative analysis of other Chinese cities during the same period is insufficient. Finally, it is worth noting that the occurrence of school bullying and psychological illnesses may not be evenly distributed among the population, which may have led to skewed probability estimates. Moreover, the COVID-19 pandemic may have largely impacted the findings. Therefore, future studies should consider more in-depth comparative analysis, using data from post-pandemic investigations, to provide a more accurate understanding of the relationship between school bullying and psychological problems among school students.
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The regression analysis in Section 3.6 below is based on this dichotomy of “ill—not ill”.






