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A B S T R A C T

Little is known about the relationship between precollege school bullying and murder-related psychological
behaviors. The present study aims to examine that relationship in Chinese college students using a cross-sec-
tional study. Self-report data were collected from 4034 college students in Anhui Province using a proportional
stratified cluster sampling method. Four types of school bullying (i.e., physical, verbal, relational, and cyber)
with bullies and victims and two periods (i.e., primary and secondary) were measured. The prevalence rates of
murderous ideation, plans, preparation, and attempts were 6.9%, 2.5%, 1.8%, 1.4%, respectively. Different
stages of precollege cyber bullying were associated with murder-related psychological behaviors for both bullies
(primary: AORs = 2.78 to 15.67; secondary: AORs = 2.43 to 9.99; both periods: AORs = 2.26 to 14.04) and
victims (primary: AORs = 2.87 to 16.57; secondary: AORs = 1.89 to 4.49; both periods: AORs= 3.68 to 21.48).
A dose-response relationship was found, such that college students with a bullying perpetration index of two
types and more were more likely to have murder-related psychological behaviors than those who were not
bullied. Notably, both primary and secondary school bullying, especially cyber forms, were more likely to be
associated with murder-related psychological behaviors. Therefore, it is necessary to develop school bullying
preventive measures beginning in primary school.

1. Introduction

School bullying has become an important public health issue in the
global adolescent health field due to its high prevalence.
Craig et al. (2009) reported that over 26.0% of adolescents were in-
volved in bullying in 40 European countries. For American adolescents,
the prevalence rates of four forms of school bullying, including verbal,
relational, physical and cyber, were 53.6%, 51.4%, 20.8% and 13.6%,
respectively (Wang et al., 2009). In mainland China, the prevalence of
self-reported bullying victimization and perpetration ranged from 2.0%
to 66.0% and 2.0% to 34.0%, respectively, whereas the prevalence rate
of self-reported cyberbullying victimization and perpetration ranged
from 14.0% to 57.0% and 3.0% to 35.0%, respectively (Chan and
Wong, 2015).

An increasing number of studies have indicated that involvement in
school bullying has a negative impact on adolescents’ physical and
psychological health (Arseneault et al., 2006). For instance, children
who were bullied at school are more likely to have physical injuries,
poor appetites, and anxiety, especially depression (Takizawa et al.,
2014). Furthermore, bullying in childhood has chronic adverse health
effects in adolescent and adulthood, including poorer sleep quality,
substance use, and suicidal ideation or attempts (Yeh et al., 2017;
Gámez-Guadix et al., 2013; Arango et al., 2016; Winsper et al., 2012). A
five-decade longitudinal British birth cohort study revealed that adults
who were bullied in childhood had higher odds of depression, anxiety
disorders, and suicidality than did nonvictimized peers at ages 23 and
50 years old (Takizawa et al., 2014).

Adolescent homicide, as a most extreme consequence of
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interpersonal violence, also draws attention from the public. According
to the reports from the United Nations Office on Drugs and Crime
(UNODC), 43.0% of homicide victims were aged 15–29 years from 192
countries and regions (United Nations Office on Drugs and
Crime, 2014). In the United States, the prevalence rate of homicide
among youths aged 15–24 years was 11.7 per 100,000 population
(Parks et al., 2014). Previous studies on homicide have focused mostly
on adults, but little is known about this problem in adolescence
(Alisic et al., 2018). A study of the homicide of teenage intimate part-
ners showed that 150 (6.9%) were murdered by intimate partners, and
most victims (90.0%) were female (Adhia et al., 2019). However, stu-
dies examining adolescent homicide are rare in China. Further, ado-
lescents with homicidal behavior were more likely to use alcohol and
tobacco, carry weapons (Hohl et al., 2017; Dodson, 2016), and even
suffer from mental health problems (Taylor and Kalebic, 2018;
Yoshimasu, 2017). Jetelina et al. (2019) have found that compared
with nonvictimized children, those who were bullied in childhood had
an increased risk of violent injuries. A study conducted in nationally
representative sample of US high school students revealed that com-
pared with nonvictims (2.5%), victims (46.4%) were more likely to
carry weapons to school (Pham et al., 2017), possibly to defense vio-
lence. In our previous studies, we have found that being a bully-victim
was a risk factor for murderous ideation and behaviors in middle and
high school students (Su et al., 2019). These findings suggest that in-
volvement in bullying might increase the occurrence of homicidal be-
havior. However, few studies have detailed the relationship between
school bullying and homicide among university students, especially in
China.

A greater number of studies have explored the relationship between
school bullying and suicide-related psychological behaviors
(Arango et al., 2016; Hepburn et al., 2012; Duong and Bradshaw, 2014;
Kuehn et al., 2018). Suicide is a form of extreme self-inflicted violence.
The risk factors of adolescent suicide have been extensively studied,
whereas the risk factors for adolescent murder have been poorly un-
derstood. A previous study defined homicide as thinking about physi-
cally harming another or intending and planning to physically harm
another (Schwartz et al., 2005). Therefore, similar to suicide-related
psychological behavior (Su et al., 2010, 2018), we defined murder-re-
lated psychological behaviors as a series of mental processes, including
murderous ideation, murderous plans, murderous preparation, and
murderous attempts.

Therefore, in this study, we aim to explore the association between
various forms of precollege school bullying in different stages and
murder-related psychological behaviors among Chinese college stu-
dents. It was hoped that this study could help us identify the risk factors
contributing to murder-related psychological behaviors and thus shed
light on adolescent violence prevention.

2. Methods

2.1. Sample

A multistage stratification method was used to select participants.
At the first stage, four universities were randomly selected based on the
diversity of academic disciplines (colleges of medicine, agriculture,
science, and engineering) in Hefei city. Hefei city is the capital of Anhui
Province and is located in the middle of Anhui Province. A proportional
stratified cluster sampling method was used to select the participants.
Students aged 18 years and older in those four colleges were invited to
participate in this study. Two to five classes in each grade in each of
those four schools were randomly selected. A total of 4 287 students
were invited to participate in the study. Of these students, 173 refused
to take part in this survey, and 54 were absent. After removing 26
students who accidentally missed one or more tables of the ques-
tionnaire, we ultimately received 4 034 effective questionnaires, in-
cluding 2 342 males (58.1%) and 1 692 females (41.9%). The students

ranged in age from 18 to 23 years (mean 20.38, SD 1.35).

2.2. Procedure

All students in the chosen classes, from freshmen to seniors, were
invited to participate in this survey. They were asked to complete the
questionnaires anonymously during class time (approximately 30 min).
All data were collected in October 2018. To avoid any potential in-
formation bias, the teacher was asked to leave when the trained in-
terviewers administered the anonymous questionnaires, and students
were separated for each other. Written informed consent was obtained
from the school, the students, and the students’ parents. Ethical ap-
proval was reviewed and provided by the Biomedicine Ethical
Committee of Anhui Medical University.

2.3. Measures

2.3.1. School bullying
The items assessing school bullying were based on the Olweus

Bully/Victim Questionnaire (Solberg and Olweus, 2003). First, a stan-
dard definition of bullying (qifu) was given in Chinese (Wang et al.,
2019). Then, students were asked whether they had bullied others or
had been bullied at school during primary school, secondary school or
both periods (primary and secondary school). Considering the social
background of China, students are often in the stage of childhood
during primary school, and students begin to develop during adoles-
cence in middle school. Therefore, this study aims to explore the effects
of school bullying during childhood and adolescence on the murder
behavior of college students. Four forms of school bullying (verbal,
relational, physical, and cyber) were measured in this study. Verbal
bullying was measured by two items: (a1) calling someone mean names
or making fun of or teasing someone in a hurtful way; and (a2) and
calling someone mean names regarding his or her accent. Relational
bullying was assessed by two items: (b1) excluding others from their
group of friends or leaving others out of things on purpose; and (b2)
telling lies or spreading false rumors about others or sending mean
notes and trying to make others unpopular. Physical bullying was ex-
amined with two items: (c1) hitting, kicking, pushing, shoving, or
locking someone indoors; and (c2) blackmailing someone for money or
damaging things. Cyber bullying was measured by two items: (d1)
bullying using a computer, e-mail messages or pictures; and (d2) bul-
lying using a cell phone (Wang et al., 2019). For each form of school
bullying, the stages of bullying occurrence were as follows: never,
primary school, secondary school (junior high school, senior high
school), and both primary and secondary school. In addition, as in a
previous study (Chen and Huang, 2015), a bullying perpetration index
(BPI) and a bullying victimization index (BVI) were calculated to de-
termine the total number of the 4 forms of bullies and victims, ranging
from 0 (noninvolved) to 4. Two roles of bullying (bullying and victi-
mization) were also considered in this survey. Before the survey began,
this questionnaire was retested (1-week interval) with 202 college
students to guarantee that the content was suitable for the study po-
pulation. The kappa values ranged from 0.82 to 0.94. Moreover, a
consistency test was examined, ranging from 0.76 to 0.83.

2.3.2. Murder-related psychological behaviors questionnaire
Murderous behavior refers to taking certain actions in a planned and

purposeful manner to achieve the illegal behavior of killing someone
(Wang et al., 2016). In this study, we defined murder-related psycho-
logical behaviors with reference to suicide-related psychological be-
haviors (Su et al., 2010; Bruwer et al., 2014). Murder-related psycho-
logical behaviors were considered to be a series of mental processes,
including murderous ideation, murderous plans, murderous prepara-
tion, and murderous attempts. The specific items are as follows: (a)
“Have you ever thought about ending someone's life in the past six
months (i.e., have thoughts about taking someone's life)?”, (b) “Have
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you ever planned to end someone's life in the past six months (i.e.,
carefully thought about some specific ways or steps to take someone's
life)?”, (c) “Have you ever prepared to end someone's life in the past six
months (i.e., prepared some specific tool or equipment to end someone's
life)?”, and (d) “Have you ever attempted to end someone's life in the
past six months (e.g., poisoning, stabbing with a sharp knife, stran-
gling)?”. The response options were 0 = never, 1 = once, 2= 2 or 3
times and 3=4 or more times. However, the detection rates of in-
volvement in murder-related psychological behaviors 2 times or above
were relatively low. Therefore, the occurrence of the 4 types of murder-
related psychological behaviors was dichotomized as involved (one or
more times) and noninvolved (never). In our previous study, this
questionnaire showed desired values for reliability and validity in
middle- and high-school students (Su et al., 2018; Wang et al., 2016). In
this study, the Cronbach’s alpha values calculated for the sample of 202
college students ranged from 0.80 to 0.94, and the kappa values ranged
from 0.82 to 0.89.

2.3.3. Self-Rating depression scale
The Self-Rating Depression Scale (SDS) was developed by

Zung (1965) and aims to assess depression. The validity and reliability
have been examined (Gabrys and Peters, 1985; Han et al., 2018a, b). It
consists of 20 items, and a 4-point Likert scale was used for each item to
assess how the subjects felt in the past week. The scores for each item
were added to obtain the total score, ranging from 20 to 80. A higher
score demonstrated more serious depression. The Cronbach’s alpha
values ranged from 0.83 to 0.92, and the kappa values ranged from 0.78
to 0.89.

2.3.4. Covariates
Based on previous relevant studies (Wang et al., 2009, 2016;

Han et al., 2018a, b), we controlled for differences in gender (male or
female), grade, self-perceived family socioeconomic status (good,
moderate, poor), self-perceived relationship with mother and father
(good, moderate, poor), and other sociodemographic characteristics
(i.e., appearance, number of friends, only-child status and character).
Depression was also included as a covariate because depression was
associated with both bullying and homicide (Takizawa et al., 2014;
Rheingold et al., 2012).

Table 1
Prevalence of murder-related psychological behaviors by sample characteristics.

Variables N(%) Ideation (%) Plans (%) Preparation (%) Attempts (%)

Gender
Male 2342(58.1) 198 (8.5) 89(3.8) 64(2.7) 49(2.1)
Female 1692(41.9) 80 (4.7) 12(0.7) 10(0.6) 8(0.5)

Only child
Yes 1803(44.7) 148(8.2) 62(3.4) 51(2.8) 41(2.3)
No 2231(55.3) 130(5.8) 39(1.7) 23(1.0) 16(0.7)

Relationship with mother
Poor 75(1.9) 13(17.3) 9(12.0) 9(12.0) 8(10.7)
General 610(15.1) 54(8.9) 19(3.1) 17(2.8) 11(1.8)
Good 3349(83.0) 211(6.3) 73(2.2) 48(1.4) 38(1.1)

Relationship with father
Poor 124(3.1) 18(14.5) 12(9.7) 11(8.9) 10(8.1)
General 1095(27.1) 101(9.2) 35(3.2) 28(2.6) 20(1.8)
Good 2815(69.8) 159(5.6) 54(1.9) 35(1.2) 27(1.0)

Appearance
Good 755(18.7) 60(7.9) 22(2.9) 19(2.5) 15(2.0)
General 2817(69.8) 163(5.8) 57(2.0) 39(1.4) 31(1.1)
Poor 462(11.5) 55(11.9) 22(4.8) 16(3.5) 11(2.4)

No. of friends
<3 1235(30.6) 112(9.1) 48(3.9) 42(3.4) 34(2.8)
≥3 2799(69.4) 166(5.9) 53(1.9) 32(1.1) 23(0.8)

Depression
Yes 2083(51.6) 205(9.8) 89(4.3) 68(3.3) 53(2.5)
No 1951(48.4) 73(3.7) 12(0.6) 6(0.3) 4(0.2)

Verbal: bullying victimization
Yes 1681(41.7) 178(10.6) 66(3.9) 50(3.0) 43(2.6)
No 2353(58.3) 100(4.2) 35(1.5) 24(1.0) 14(0.6)

Relational: bullying victimization
Yes 1332(33.0) 146(11.0) 57(4.3) 44(3.3) 39(2.9)
No 2702(67.0) 132(4.9) 44(1.6) 30(1.1) 18(0.7)

Physical: bullying victimization
Yes 974(24.1) 119(12.2) 49(5.0) 40(4.1) 35(3.6)
No 3060(75.9) 159(5.2) 52(1.7) 34(1.1) 22(0.7)

Cyber: bullying victimization
Yes 342(8.5) 78(22.8) 48(14.0) 43(12.6) 37(10.8)
No 3692(91.5) 200(5.4) 53(1.4) 31(0.8) 20(0.5)

Verbal: bullying perpetration
Yes 849(21.0) 128(15.1) 61(7.2) 45(5.3) 38(4.5)
No 3185(79.0) 150(4.7) 40(1.3) 29(0.9) 19(0.6)

Relational: bullying perpetration
Yes 575(14.3) 105(18.3) 55(9.6) 44(7.7) 41(7.1)
No 3459(85.7) 173(5.0) 46(1.3) 30(0.9) 16(0.5)

Physical: bullying perpetration
Yes 513(12.7) 95(18.5) 52(10.1) 43(8.4) 35(6.8)
No 3521(87.3) 183(5.2) 49(1.4) 31(0.9) 22(0.6)

Cyber: bullying perpetration
Yes 179(4.4) 60(33.5) 42(23.5) 40(22.3) 38(21.2)
No 3855(95.6) 218(5.7) 59(1.5) 34(0.9) 19(0.5)

Total 4034(100) 278(6.9) 101(2.5) 74(1.8) 57(1.4)
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2.4. Statistical analysis

All statistical analyses were performed using SPSS for Windows
(version 23.0; SPSS Inc., Chicago, IL, USA). Descriptive statistics were
conducted for this study (e.g., the prevalence of each form of bullying
and the prevalence of murderous ideation and behaviors). Univariate
logistic regression analysis was used to explore the relationships be-
tween covariates (e.g., gender, family socioeconomic status) and mur-
derous ideation and behaviors. Multinomial logistic regression models
were used to explore the relationship between each form of murder-
related psychological behavior and different stages of school bullying
experiences or bullying victimization by adjusting for socio-
demographic variables and depression. The level of significance was set
at P<.05. We also performed Poisson regression models to explore
those relationships. The results were remained robust. We enclosed
those results in the Supplement Materials (see S Table 1 and S Table 2).

3. Results

3.1. The prevalence rates of bullying, victimization and murder-related
psychological behaviors

The prevalence rates of bullying victimization were 41.7% for
verbal, 33.0% for relational, 24.1% for physical, and 8.5% for cyber,
whereas the rates of bullying perpetration were 21.0% for verbal,
14.3% for relational, 12.7% for physical, and 4.4% for cyber.
Additionally, the prevalence rates of murderous ideation, plans, pre-
paration, and attempts were 6.9%, 2.5%, 1.8%, and 1.4%, respectively
(see Table 1).

3.2. Univariate logistic regression analyses

The univariate logistic regressions showed that gender (odds ratios
(ORs) ranging from 1.86 to 5.53), only-child status (ORs ranging from
0.31 to 0.69), relationship with both parents (ORs ranging from 0.10 to
0.46), and number of friends (ORs ranging from 0.29 to 0.63) were
significantly associated with each murder-related psychological beha-
vior. Family status, character, appearance, and grade were partly sig-
nificantly associated with each murder-related psychological behavior
(see Table 2).

3.3. Associations between precollege bullying experiences and murder-
related psychological behaviors

After adjustments were made for covariates (variables that were
significantly associated with each murder-related psychological beha-
vior in Table 2 and depression), multivariable logistic regressions were
performed to explore the association between various types of pre-
college bullying experiences in different stages and series of murder-
related psychological behaviors (see Table 3 and Table 4).

3.3.1. Murderous ideation
Precollege cyber bullying victimization (primary: adjusted odds

ratio (AOR) = 2.87; secondary: AOR = 1.89; both periods:
AOR = 3.64) and perpetration experiences (primary: AOR = 2.78;
secondary: AOR = 2.43; both periods: AOR = 2.26) and relational
bullying perpetration experiences (primary: AOR = 1.67; secondary:
AOR = 2.18; both periods: AOR = 2.32) were associated with an in-
creased risk of murderous ideation. Verbal bullying victimization ex-
periences (primary school: AOR = 1.57 and both periods:
AOR = 1.96), verbal bullying perpetration experiences (primary
school: AOR = 1.69), and physical bullying perpetration experiences
(secondary school: AOR = 2.15) were significantly correlated with
murderous ideation. Furthermore, a BPI of two types and more (AORs
ranging from 2.49 to 7.69) and a BVI of two and three types (AORs
ranging from 1.68 to 2.81) were significantly associated with an

increased risk of murderous ideation.

3.3.2. Murderous plans
Similarly, precollege cyber bullying victimization (primary:

AOR = 9.99; secondary: AOR = 3.21; both periods: AOR = 9.76) and
perpetration experiences (primary: AOR = 4.23; secondary:
AOR = 3.11; both periods: AOR = 4.31) were significantly associated
with murderous plans. Relational bullying perpetration experiences
(both periods: AOR = 3.01) and physical bullying perpetration ex-
periences (secondary school: AOR = 2.15 and both periods:
AOR = 4.15) were significantly associated with murderous plans. For
the BPI, two types and more (AORs ranging from 3.61 to 15.80) were
significantly associated with murderous plans.

3.3.3. Murderous preparation
Cyber bullying victimization (primary: AOR = 16.84; secondary:

AOR= 4.49; both periods: AOR= 18.28) and perpetration experiences
(primary: AOR = 12.58; secondary: AOR = 3.57; both periods:
AOR = 7.86) and physical bullying perpetration experiences (sec-
ondary school: AOR = 3.62 and both periods: AOR = 6.34) were
correlated with murderous preparation. Those with a BPI of two types
and more (AORs ranging from 2.93 to 21.55) were more likely to report
more murderous preparation.

3.3.4. Murderous attempts
Physical bullying victimization experiences (secondary school:

AOR = 2.66) and cyber bullying victimization (primary: AOR = 16.57
and both periods: AOR = 21.48) or perpetration experiences (primary:
AOR = 15.67; secondary: AOR = 9.99; both periods: AOR = 14.04)
were significantly associated with murderous attempts. Additionally,
college students with physical (AOR = 3.57) and relational
(AOR = 3.55) bullying perpetration experiences in both periods were
more likely to report murderous attempts than were those students
without such experiences. Those with a BPI of three types and more
(AORs ranging from 19.16 to 26.23) were more likely to report mur-
derous attempts.

4. Discussion

In this study, the prevalence rates of murderous ideation, murderous
plans, murderous preparation, and murderous attempts were 6.9%,
2.5%, 1.8%, and 1.4%, respectively. One main finding is that cyber
bullying was associated with higher odds of murder-related psycholo-
gical behavior in various forms. Furthermore, a dose-response re-
lationship was observed between college students with BPI and murder-
related psychological behaviors.

In recent years, the prevalence rates of school bullying were still
high, and it will continue to affect the physical and mental health of
adolescents (Zhao and Wang, 2017; Hymel and Swearer, 2015). In this
study, we found that the prevalence rates of bullying victimization were
41.7% for verbal, 33.0% for relational, 24.1% for physical, and 8.5% for
cyber bullying victimization. Furthermore, the prevalence rates of
bullying perpetration were 21.0% for verbal, 14.3% for relational,
12.7% for physical, and 4.4% for cyber bullying perpetration. In a
sample of 3175 middle school students aged 15–17 years in Xi'an,
China, 54.9% and 44.6% of Chinese children had been bullied in their
lifetimes and in the preceding year, respectively (Zhu and Chan, 2015).
The prevalence rates of cyber bullying were lower than those of other
forms of bullying, which is consistent with the findings of previous
studies (Wang et al., 2009; Thomas et al., 2017). It is possible that some
students do not have the opportunity to use mobile phones and com-
puters due to academic pressures.

In a previous study, the prevalence rates of murderous ideation,
plans, preparation, and attempts were 9.9%, 2.8%, 1.3%, and 0.6%,
respectively, in a sample of 5726 middle and high school (Wang et al.,
2016). These prevalence rates of murderous ideation and plans are
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slightly higher than those found in our research, but the rates for
murderous preparation and attempts are lower than those found in our
research. It is possible that college students have more mature executive
ability than middle school students do, as college students not only
have ideas, but they also follow through with their ideas. However, our
research is limited to Anhui Province, China. Future studies using a
representative national sample are needed to confirm our findings.

Consistent with a previous study (Loeber and Ahonen, 2013), a good
relationship with both parents and having more intimate friends
showed a negative correlation with each form of murder-related psy-
chological behaviors. It is possible that adolescents who have a good
relationship with their parents and more friends could receive more
family and social support, thus reducing the chance of murder-related
psychological behaviors. Furthermore, being a male and being an only
child are associated with increased odds of murder-related psycholo-
gical behaviors; these findings were similar to those of previous studies
(Wang et al., 2016; Peters et al., 2017). Heim et al. (2010) indicated
that male androgen testosterone in adolescence can also increase the
risk of male violence and that such violence could include later ado-
lescent murder-related psychological behaviors. Previous studies have
reported that only children might be more selfish (Veenhoven and
Verkuyten, 1989). Compared with non-only children, only children
exhibit differences in the development of behavior and brain structure
(Yang et al., 2017). Therefore, more studies are needed to examine the
relationship between these social demographic factors and murder-re-
lated psychological behaviors in the future.

After adjustment for covariates (e.g., sociodemographic variables
that were significant in univariate analysis and depression), different

stages of precollege cyber bullying were associated with higher odds of
murder-related psychological behavior in various forms, except for
murderous attempts. On the one hand, the use of the Internet and cell
phones has become more common among adolescents in recent years
(Hamm et al., 2015). On the other hand, cyber bullying can affect a
large number of adolescents within a short time period because it can
spread quickly and is not limited by time and space (Sticca and
Perren, 2013; Robert et al., 2013). With these ideas in mind, we believe
that the Internet, with its novelty status, has had an invisible impact on
the minds of teenagers (Tang and Koh, 2017). Moreover, adolescents
who were involved in cyber bullying show more depression, self-harm
and suicidality (Hamm et al., 2015), which may further evolve into
murderous behavior.

Our results indicate that verbal bullying (both victimization and
perpetration) were associated with murderous ideation in childhood
but not with other types of murder-related psychological behaviors.
These results further supported the idea that childhood bullying ex-
periences have a long-lasting impact on adolescent mental health
(Wang et al., 2018). Involvement in physical bullying as perpetrators in
the adolescent period was associated with an increased risk of mur-
derous ideation, plans, and preparation but not in childhood. However,
we also found a positive association between physical bullies and
murderous ideation, plans, and preparation in both periods, probably
because of the continuation of the impact of secondary school. Never-
theless, this result might inform us that involvement in school bullying
during the adolescent period has a greater impact on murder-related
behaviors than do childhood bullying experiences.
Espelage et al. (2018) found that those who were bullied in early

Table 2
Unadjusted OR (95% CI) for murder-related psychological behaviors by univariate analysis.

Variables Ideation Plans Preparation Attempts
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender
Female(ref)
Male 1.86(1.42,2.43)⁎⁎⁎ 5.53(3.02,10.14)⁎⁎⁎ 4.73(2.42,9.23)⁎⁎⁎ 4.50(2.13,9.52)⁎⁎⁎

Only child
Yes(ref)
No 0.69(0.54,0.88)⁎⁎ 0.50(0.33,0.75)⁎⁎ 0.36(0.22,0.59)⁎⁎⁎ 0.31(0.17,0.56)⁎⁎⁎

Family economic status
Poor(ref)
General 0.90(0.69,1.19) 0.74(0.50,1.20) 0.57(0.35,0.93)* 0.58(0.33,1.01)
Good 1.18(0.73,1.91) 1.09(0.51,2.32) 1.11(0.50,2.48) 0.89(0.33,2.38)

Relationship with mother
Poor(ref)
General 0.46(0.24,0.90)* 0.24(0.10,0.54)⁎⁎ 0.21(0.09,0.49)⁎⁎⁎ 0.15(0.06,0.40)⁎⁎⁎

Good 0.32(0.17,0.59)⁎⁎⁎ 0.16(0.08,0.34)⁎⁎⁎ 0.11(0.05,0.23)⁎⁎⁎ 0.10(0.04,0.21)⁎⁎⁎

Relationship with father
Poor(ref)
General 0.60(0.35,1.03) 0.31(0.16,0.61)⁎⁎ 0.27(0.13,0.56)⁎⁎⁎ 0.21(0.10,0.46)⁎⁎⁎

Good 0.35(0.21,0.60)⁎⁎⁎ 0.18(0.10,0.35)⁎⁎⁎ 0.13(0.06,0.26)⁎⁎⁎ 0.11(0.05,0.23)⁎⁎⁎

Character
Introvert(ref)
Moderate 0.89(0.67,1.18) 0.73(0.47,1.14) 0.62(0.37,1.04) 0.55(0.30,1.01)
Outgoing 0.76(0.56,1.04) 0.55(0.33,0.93)* 0.43(0.23,0.81)⁎⁎ 0.52(0.27,1.02)

Appearance
Good(ref)
General 0.71(0.52,0.97)* 0.69(0.42,1.13) 0.54(0.31,0.95)* 0.55(0.30,1.02)
Poor 1.57(1.06,2.30)* 1.67(0.91,3.04) 1.39(0.71,2.73) 1.20(0.55,2.64)

No. of friends
<3(ref)
≥3 0.63(0.49,0.81)⁎⁎⁎ 0.48(0.32,0.71)⁎⁎⁎ 0.33(0.21,0.52)⁎⁎⁎ 0.29(0.17,0.50)⁎⁎⁎

Academic performance
Poor(ref)
General 0.79(0.60,1.04) 0.67(0.43,1.06) 0.74(0.44,1.23) 0.70(0.38,1.27)
Good 0.54(0.37,0.78)⁎⁎ 0.69(0.40,1.22) 0.57(0.29,1.15) 0.77(0.37,1.60)

OR - odds ratio; 95% CI - 95% confidence interval.
⁎ P < .05;
⁎⁎ P < .01;
⁎⁎⁎ P < .001.
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middle school had higher odds of sexual violence in high school.
However, it is best to consider these findings to be preliminary results;
more studies are needed to validate these findings.

In this study, we found a dose-response relationship in which col-
lege students with a BPI of two types and more were more likely to have
murder-related psychological behaviors than those who were not bul-
lied. However, this relationship did not exist for the BVI. This finding
indicates that bullies may be more robustly associated with murder-
related psychological behaviors. In contrast, Oliffe et al. (2015) re-
ported that men who had been bullied by coworkers or supervisors
were more likely to commit murder. We also found an association be-
tween depression and murder-related psychological behaviors, which
was also confirmed by another study (Crump et al., 2013). It is possible
that the murder is accompanied by other mental disorders, including
major depression and bipolar affective disorder, which are often

characterized by poor adaptability (Minero et al., 2017). Moreover, a
previous study found that both bullies and victims scored higher in
hostile aggression, retaliation, and ease of aggression (Camodeca and
Goossens, 2005). Adolescent students with elevated levels of anger or
aggression were more likely to be arrested for homicide/attempted
homicide (Baglivio and Wolff, 2017). Furthermore, hostility mediated
the relationship between prior bullying victimization and subsequent
bullying perpetration, whereas hostility failed to mediate the victimi-
zation-perpetration association. Hostility and anger successfully pre-
dicted bullying perpetration (Walters and Espelage, 2018). These re-
sults suggested that hostility and anger might mediate the association
between school bullying and murder ideation and behaviors. A previous
study found that victims and bullies were more likely to carry weapons
than were uninvolved peers (Geel et al., 2014). Furthermore, victims
may carry weapons for self-protection, whereas bullies may carry

Table 3
Multivariate logistic regression of adolescent murder in different periods of school bullying [AOR (95% CI)].

Variables Ideationa Plansb Preparationc Attemptsb

Verbal: bullying victimization
Never (ref)
Primary 1.57(1.14,2.18)⁎⁎ 0.84(0.46,1.56) 0.49(0.21,1.12) 0.60(0.23,1.58)
Secondary 1.26(0.81,1.94) 0.92(0.44,1.93) 1.02(0.45,2.41) 1.21(0.44,3.28)
In both periods 1.96(1.21,3.18)⁎⁎ 1.91(0.91,4.01) 1.56(0.64,3.81) 1.75(0.61,4.97)

Relational: bullying victimization
Never (ref)
Primary 1.22(0.85,1.74) 0.96(0.49,1.88) 0.86(0.38,1.96) 1.24(0.50,3.11)
Secondary 1.46(0.96,2.20) 1.18(0.57,2.44) 0.65(0.25,1.64) 0.79(0.27,2.30)
In both periods 1.59(0.98,2.59) 1.28(0.60,2.75) 1.09(0.45,2.65) 1.54(0.57,4.13)

Physical: bullying victimization
Never (ref)
Primary 1.18(0.84,1.67) 0.740(0.389,1.407) 0.784(0.357,1.723) 0.991(0.415,2.367)
Secondary 1.12(0.67,1.88) 1.187(0.552,2.552) 1.679(0.707,3.984) 2.655(1.048,6.727)*
In both periods 1.59(0.94,2.69) 1.539(0.716,3.306) 2.002(0.827,4.847) 1.695(0.608,4.728)

Cyber: bullying victimization
Never (ref)
Primary 2.87(1.74,4.75)⁎⁎⁎ 9.99(4.80,20.76)⁎⁎⁎ 16.84(7.01,40.43)⁎⁎⁎ 16.57(6.48,42.40)⁎⁎⁎

Secondary 1.89(1.15,3.13)* 3.21(1.49,6.89)⁎⁎ 4.49(1.84,10.98)⁎⁎⁎ 2.89(1.16,8.73)*
In both periods 3.64(1.93,6.84)⁎⁎⁎ 9.76(4.25,22.41)⁎⁎⁎ 18.28(7.09,47.14)⁎⁎⁎ 21.48(7.62,60.56)⁎⁎⁎

Verbal: bullying perpetration
Never (ref)
Primary 1.69(1.19,2.39)⁎⁎ 1.63(0.89,2.99) 1.22(0.57,2.63) 1.18(0.49,2.86)
Secondary 1.70(0.99,2.92) 1.49(0.65,3.40) 1.17(0.44,3.10) 1.50(0.51,4.41)
In both periods 1.11(0.56,2.23) 1.47(0.60,3.60) 0.81(0.26,2.46) 0.60(0.16,2.22)

Relational: bullying perpetration
Never (ref)
Primary 1.67(1.11,2.50)* 2.00(0.99,4.01) 1.21(0.48,3.09) 2.71(0.99,7.40)
Secondary 2.18(1.29,3.70)⁎⁎ 1.76(0.74,4.18) 1.77(0.63,4.92) 2.91(0.92,9.20)
In both periods 2.32(1.13,4.74)* 3.01(1.19,7.63)* 2.77(0.94,8.20) 3.55(1.02,12.41)*

Physical: bullying perpetration
Never (ref)
Primary 1.46(0.96,2.21) 1.05(0.49,2.25) 0.99(0.37,2.62) 1.09(0.39,3.03)
Secondary 2.15(1.23,3.76)⁎⁎ 3.10(1.46,6.56)⁎⁎ 3.62(1.46,8.76)⁎⁎ 1.61(0.57,4.56)
In both periods 1.54(0.79,2.97) 4.15(1.87,9.22)⁎⁎⁎ 6.34(2.47,16.27)⁎⁎⁎ 3.57(1.21,10.49)*

Cyber: bullying perpetration
Never (ref)
Primary 2.78(1.51,5.11)⁎⁎ 4.23(1.80,9.95)⁎⁎ 12.58(4.75,33.32)⁎⁎⁎ 15.67(5.46,45.02)⁎⁎⁎

Secondary 2.43(1.23,4.80)* 3.11(1.28,7.59)* 3.57(1.23,10.38)* 9.99(3.33,30.01)⁎⁎⁎

In both periods 2.26(1.04,4.91)* 4.31(1.68,11.01)⁎⁎ 7.86(2.66,23.28)⁎⁎⁎ 14.04(4.34,45.44)⁎⁎⁎

Severity of depression
None (ref)
Mild 1.79(1.29,2.48)⁎⁎⁎ 3.37(1.69,6.70)⁎⁎ 4.36(1.72,11.04)⁎⁎ 4.55(1.46,14.10)⁎⁎

Moderate to severe 3.39(2.47,4.65)⁎⁎⁎ 9.46(4.98,17.96)⁎⁎⁎ 13.25(5.55,31.61)⁎⁎⁎ 16.09(5.63,46.01)⁎⁎⁎

Notes:
a Model adjusted for gender, only child, relationship with mother, relationship with father, appearance and number of friends that were statistically significant in

univariate analyses.
b Model adjusted for gender, only child, relationship with mother, relationship with father and number of friends.
c Model adjusted for gender, Character, relationship with mother, relationship with father and number of friends.
AOR - adjusted odds ratio; 95% CI - 95% confidence interval.
⁎ P < .05;
⁎⁎ P < .01;
⁎⁎⁎ P < .001.
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weapons to intimidate others (Dijkstra et al., 2012). Using a sample of
3660 Korean secondary students, Choi and Park (2018)found that stu-
dents with higher self-esteem were more likely to engage in future
bullying perpetration when they were bullied. Future studies need to
examine mediators and moderators of the relationship between school
bullying and adolescent murderous ideation and behaviors, aiming to
provide more clues for adolescent murder prevention.

To our knowledge, this is the first study to investigate the re-
lationship between school bullying and murder-related psychological
behavior among college students in China. Based on studies of suicide-
related psychological behaviors, we defined murder as a series of
mental processes, including murderous ideation, plans, preparation,
and attempts. Notably, it is taken into account that school bullying has
chronic adverse health effects from childhood to adolescence and even
in later adulthood. School bullying in two periods (i.e., childhood and
adolescence) were evaluated in detail in this study. We believe that our
findings have provided insights for adolescent violence prevention.

4.1. Limitations

The limitations of this study must be noted. First, because it is a
cross-sectional study, causal conclusions could not be drawn. Future
longitudinal studies are needed to verify the predictive effects of school
bullying on murder-related psychological behavior. Second, all data
were collected via self-report. In addition, information on school bul-
lying was collected through recall; therefore, recall bias is inevitable.
However, previous studies have shown that the retrospective recall of
bullying experiences is reliable and advisable (Rivers, 2001), and this
bias can be reduced by measuring two clear items for each form of
school bullying. Third, this study was limited to Hefei city, Anhui
Province. Therefore, future cohort studies based on a representative
national sample are needed to confirm our findings. Lastly, the fre-
quency of involvement in school bullying was not measured in this
study. However, school bullying during two time periods was eval-
uated, and the BPI and BVI were used to determine the total number of
bullies and victims, respectively. In this way, we can explore the as-
sociation between various types of preadolescent and adolescent school
bullying and each murder-related psychological behavior.

5. Conclusion

Our results have confirmed the association between various types of
childhood and adolescent school bullying and each murder-related
psychological behavior. Furthermore, this study extends previous
findings that school bullying is associated not only with suicide-related
psychological behaviors but also with murder-related psychological
behaviors. However, future cohort studies are needed to verify these
associations. This study is consistent with previous studies showing that
school bullying has long-term health effects. Therefore, it is necessary
to develop preventive measures beginning in primary school.
Furthermore, to reduce the harmful effects of bullying on children and
adolescents, society as a whole needs to work together, including par-
ents, teachers, and child health workers.
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