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Abstract

Background: In response to the COVID-19 outbreak, the government initiated measures for social distancing, leading to
a gradual transition of adolescents’ social interactions toward web-based platforms. Consequently, web-based behaviors,
particularly cyberbullying, have become a prominent concern. Considering that adolescents experience more intense feelings,
the widely increased negative emotions and strains perceived from the COVID-19 pandemic may end up engaging in
cyberbullying behaviors. In addition, during the COVID-19 pandemic, adolescents experiencing insomnia and negative affect
are more prone to diminished self-control, which is associated with cyberbullying behaviors.

Objective: This study aims to investigate the relationship between epidemic perception and cyberbullying behaviors, while
also examining the serial mediating roles of insomnia and negative affect on the relationship between epidemic perception and
cyberbullying behaviors.

Methods: This study presents a large-scale web-based survey conducted during the period of concentrated COVID-19
outbreaks, encompassing 20,000 Chinese adolescents. A total of 274 submitted questionnaires were discarded because of
high levels of missing data or their answers were clearly fictitious or inconsistent. The final count of valid participants
amounted to 19,726 (10,371 boys, age range: 12-18 years; mean 14.80, SD 1.63 years). The Perceptions of COVID-19 Scale,
Negative Affect Scale, Insomnia Scale, and Cyberbullying Behavior Scale were used to assess participants’ responses on the
Questionnaire Star platform.

Results: The results show that epidemic perception is positively correlated with cyberbullying behaviors (r=0.13; P<.001),
insomnia (r=0.19; P<.001), and negative affect (r=0.25; P<.001). Insomnia is positively correlated with negative affect
(r=0.44; P<.001) and cyberbullying behaviors (r=0.30; P<.001). Negative affect is positively correlated with cyberbullying
behaviors (7=0.25; P<.001). And insomnia and negative affect play independent mediating and serial mediating roles in
epidemic perception and cyberbullying behaviors.

Conclusions: This study provides additional empirical evidence on the relationship between the perception of COVID-19
pandemic and cyberbullying in adolescents. In addition, the study offers recommendations for implementing interventions
targeted at mitigating cyberbullying in adolescents during the COVID-19 pandemic.
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Introduction

The outbreak of COVID-19 pandemic has swept extensive
infections, which has impacted the lives of people in an
unprecedented way [1]. The COVID-19 global pandemic
affected negatively and caused secondary damage to people’
s mental health [2,3], which may especially increase long-
term adverse consequences on adolescents [4]. Currently,
a key change brought by the inexorable circumstances has
been a surge of pandemic-related maladaptive behaviors of
adolescents [5-7], and a critical aspect that is needed to be
highlighted is their web-based behaviors during the epidemic.
With the implementation of social-distancing interventions,
the socialization of adolescents with peers gradually transited
to electronic-based platforms. There were studies that showed
that the way of interaction has changed from face-to-face
to web-based interaction under the impact of COVID-19
pandemic [8], and the potential for web-based behaviors—rela-
ted problems to emerge or worsen during this period is high,
as adolescents could use electronic devices excessively and
vent their negative emotions on the web [9]. Given that,
this study discusses ways in which cyberbullying behaviors
could be impacted by the epidemic perception, aiming to
better identify related susceptible factors and provide active
approaches to promote insights into intervention suggestions.

Cyberbullying refers to an aggressive, intentional act
carried out by a group or an individual, using electronic
forms of contact, repeatedly and over time against a vic-
tim who cannot easily defend himself or herself [10]. It
is theorized that individuals exposed to a negative stimuli
sometimes use maladaptive mechanisms to cope with strain
[11]. As a stressful situation factor, people’s perception of
the COVID-19 pandemic might have remarkably linked with
the feeling of stress [12]. During the COVID-19 pandemic,
the epidemic perception reflects people’s cognitive response
and evaluations for the various threats that they are or might
be exposed to the epidemic [13]. Risk perception contains
2 main dimensions, namely, “dread risk” and “unknown
risk” [14]. Dread risk refers to the perceived lack of con-
trol and catastrophic potential, and unknown risk reflects
the unobservable of the hazard [15]. The emergence of the
COVID-19 pandemic could directly arouse these 2 psycho-
logical dimensions and make people feel threatened and
stressed and respond to it emotionally or behaviorally [16].
Considering that adolescents experience more intense feelings
and inner influences with higher frequency and greater
volatility than adults [17,18], the widely increased negative
emotions and strains perceived from the epidemic may end
up engaging in cyberbullying behaviors. However, at present,
a part of studies has explored the relationship between
psychological distress and adolescent cyberbullying, but these
studies mainly emphasize the impact of the epidemic on
mental health, without exploring the direct perception of the
epidemic. In addition, the sample size of the study group
is relatively small [19]. Thus, this study aims to investi-
gate the influencing relation between epidemic perception
and cyberbullying behaviors based on innovatively applying
General Strain Theory (GST) in the specific period.

https://publichealth.jmir.org/2024/1/e54066

Feng et al

During the COVID-19 pandemic, adolescents with
insomnia are more likely to struggle with greater irrita-
bility and less self-control over negative feelings, which
would be related to a wide range of behavioral impair-
ments [20,21]. Furthermore, evidences from neurobiological
research revealed that the sleep disruptions of adolescents
predicted decreased neurobehavioral functioning, impeding
crucial behavioral and mental functions needed for adequate
social interaction [22,23]. Specifically, sleep deprivation
reduces activity in the prefrontal cortex (involved in executive
and inhibitory processing) and its functional connectivity to
the amygdala (involved in emotional responses to threat),
providing a biological basis for expecting more uncontrolled,
reactive aggression under threat [24,25]. As such, experienc-
ing insomnia may have implications that extend beyond
individuals to also impact their interactions with others,
showing as aggressive behaviors, which could be evident
on the web during the epidemic, that is, we inferred that
insomnia serves as a mediator in the relationship between
epidemic perception and cyberbullying behaviors on the
previous research.

The psychological consequences of infectious diseases
have been reported to include depressed mood, anxiety, and
increased fear and stress levels [26]. It has been demonstrated
that the perception of COVID-19 pandemic was associated
with high rates of anxiety and depression of adolescents
[27,28]. Intensive studies have revealed that negative feelings
such as depression and anxiety may further predict aggressive
behaviors [29,30]. On the one hand, according to the distrust
schemas, depressive emotions could lead to distrust and
hostile attribution of others’ intentions [31]. Thus, adolescents
with depressive emotions could underestimate the acceptance
and friendship of peers, which may trigger aggression [32].
Commonly, depressive symptoms are frequently accompanied
by symptoms of anxiety and conduct problems stemming
from anger [33]. When obsessed with depressive and anxiety
emotions, adolescents might fail to express or interpret their
emotional changes properly [34]. And it could be espe-
cially true under the large-scale public lockdown that forced
adolescents to use electronic devices excessively and vent
their negative emotions on the web. Although there have been
studies to explore the impact of the epidemic on individual
mental health, such as the study by Zhang et al [19] that
examined the moderating effects of parent-child relationships
and the negotiable fate on the relationship between psycho-
logical distress and cyberbullying, there is no study to exactly
analyze the mechanism of depression and anxiety, 2 typical
emotional problems. Therefore, we inferred that the impact of
epidemic perception on cyberbullying behaviors of adoles-
cents is mediated by negative affect.

Given that sleep problems are sensitively associated
with the inability to use adaptive self-regulation strategies
under risk situations [35], the sleep promotion could be
hindered first because of the cognitive arousal and unpleas-
ant physical reactions caused by high epidemic perception.
Apart from rising stress perceived from the epidemic, the
reduced physical fatigue and exposure to the sun, as well
as increased use of electronic devices, directly affect sleep
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homeostasis [36]. Furthermore, the arousing sleep problems
and insomnia could further contribute to short-term increasing
in negative affect [37], which indicated that the more sleep
problems individuals experienced, the higher the possibility
that they might experience strong and uncontrollable negative
affect during the COVID-19 pandemic. Relevant empirical
researches revealed that insomnia was a risk factor for later
negative affect [38].

The aim of this study was to examine the relationship
and mechanisms underlying the epidemic perception and
cyberbullying behavior among adolescents. This study is
the first to consider sleep problems and emotional prob-
lems as the chain mediating variables of the influence of
psychological distress on cyberbullying. Although it has
been suggested that sleep problems and negative affect
are related to epidemic perception or cyberbullying behav-
iors, it remains unclear that how insomnia and negative
affect influence this relationship. This is the first study to
take both the mediating effects of insomnia and negative
affect into consideration, which will contribute to a deeper

Figure 1. Serial mediating effect model diagram.
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understanding of the mechanisms by which the perception
of COVID-19 pandemic and cyberbullying behaviors are
connected, understanding and mitigating the profound impact
of the COVID-19 pandemic in adolescents, and facilitate
the development of GST hypothesis in the cyberbullying
field. To conclude, this study tested the mediating effects
of insomnia and negative affect on the epidemic percep-
tion-cyberbullying behaviors relationship using a sample
of Chinese adolescents from a web-based survey in Shan-
dong, China. Based on previous empirical research, we
proposed three hypotheses: (1) epidemic perception exerts
positive influences on cyberbullying behaviors; (2) insomnia
mediates the relationship between epidemic perception and
cyberbullying behaviors; (3) negative affect mediates the
relationship between epidemic perception and cyberbullying
behaviors; and (4) both insomnia and negative affect play a
serial mediating effect on the relationship between epidemic
perception and cyberbullying behaviors of adolescents. The
theoretical mediating model is shown in Figure 1.

Insomnia

(depression and anxiety)

Negative affect

Epidemic perception

Cyberbullying behaviors

Methods

Participants

Data for this study were collected as part of a web-based
survey. Based on the research’s necessity and feasibility,
middle and high school students were identified as the
target participants, with participants planned to be recruited
from collaborating schools. We recruited 20,000 students
from 35 junior and senior high schools in Shandong,
China, with the cluster random sampling method in 2022.
A total of 274 submitted questionnaires were discarded
because of high levels of missing data or their answers
were clearly fictitious or inconsistent. The final valid study
population consisted of 19,726 students, including 10,371
boys (10,371/19,726, 52.58%), and the mean average age of
the students was 14.80 years (SD 1.63). A total of 16,846
participants were non—only children (16,846/19,726, 85.40%).
A total of 469 students were at grade 6 (469/19,726, 2.38%),
1892 were at grade 7 (1892/19,726, 9.59%), 11,630 were
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at grade 8 (11,630/19,726, 58.96%), 4361 were at grade
1 1 (4361/19,726, 22.11%), and 1373 were at grade 12
(1373/19,726, 6.96%).

Ethical Considerations

In this study, informed consent was obtained from the head
teacher, the primary guardian, and the participants them-
selves before distributing the questionnaires. The question-
naires were distributed to each class’s WeChat group via the
Wenjuanxing platform. Participants completed the self-report
questionnaires on the web, and the process took approxi-
mately 30 minutes. In addition, all procedures involving
human participants in this study complied with the ethi-
cal standards of the Academic Board of Shandong Normal
University and the 1964 Declaration of Helsinki and its later
amendments.

Participation was entirely voluntary and anonymous, based
on written informed consent, and participants had the right to
withdraw from the study at any time.
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To ensure participants’ privacy, all collected data were
anonymized, and no personally identifiable information was
collected or stored. All data were securely stored in a
password-protected database, accessible only to authorized
researchers. Participants’ responses were treated with strict
confidentiality, and the research team took all necessary
measures to safeguard their personal information.

Finally, to express our gratitude for the participants’
cooperation and support, each participant was compensa-
ted with 10 RMB. This compensation was intended as a
reasonable acknowledgment of the time and effort they
invested in completing the questionnaire and did not influence
their willingness to participate.

This study was approved by the Academic Board of
Shandong Normal University, in accordance with the ethical
standards of the 1964 Declaration of Helsinki, under the
approval number SDNU1003.

Measures

Perception of Coronavirus Pneumonia Scale

To assess the change of behavior, cognition, and emo-
tion of the public during COVID-19 pandemic, we used
the Perception of Coronavirus Pneumonia Scale [39]. The
self-report instrument included 5 items scored on a 5-point
Likert scale of 1 (not at all true of me) to 5 (extremely true
of me), including statements such as “I think anyone can get
COVID-19.” The Cronbach o coefficient for this study is
0.80.

Mental Health Inventory of Middle School
Students (MMHI-60)

To assess mental health, we used the Mental Health Inventory
of Middle School Students (MMHI-60) [40]. This measure
included 12 items measured on a 5-point Likert scale of
1 (never) to 5 (seriously). The MMHI-60 was developed
for adolescents and is proved to be reliable and valid for
application in China [41]. This study made use of 6 items
pertaining to depression (eg, I felt depressed) and 6 items
reflecting anxiety (eg, I felt restless and uneasy) to assess
the levels of depression and anxiety among students. Higher
scores indicate higher depression and anxiety. In this study,
the Cronbach a coefficient for the whole scale is 0.90.

Sleep Problems Estimation Scale

Insomnia was measured by the Sleep Problems Estimation
Scale developed by Jenkins et al [42] and revised by Zhang
et al [43]. This 4-item questionnaire used a 5-point Likert
scale of 1 (totally disagree) to S (totally agree) and included
statements such as “I had difficulty falling asleep.” Higher
scores indicated higher levels of insomnia. The Cronbach a
coefficient in this study is 0.83.

Adolescent Online Aggressive Behavior Scale

Cyberbullying behaviors were evaluated with the Adoles-
cent Online Aggressive Behavior Scale (AOABS) developed
by Zhao and Gao [44]. AOABS consisted of 2 subscales,
including instrumental aggression and reactive aggression.
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Each subscale was divided by 2 factors of overt aggres-
sion and relational aggression. The AOABS was developed
for adolescents and is proved to be reliable and valid for
application in China [45]. This measure included 15 items
scored on a 4-point Likert scale of 1 (never) to 4 (always),
including statements such as “I often insult others when
playing online games.” Higher scores on this scale indicated
more cyberbullying behaviors. The Cronbach a coefficient in
this study is 0.80.

Data Analysis

The collected 19,726 valid questionnaires were coded and
entered into the database. Based on the data sets of all valid
samples included in this study, we computed descriptive
analyses and correlation between all variables. In this study,
Pearson correlation analysis is used to analyze the correlation
between variables, and chain mediation analysis is used to
analyze the mediation role. In this study, the correlation of
the 4 variables is analyzed first and then the chain mediation
effect is further analyzed. SPSS (version 25.0; IBM Corp) and
Mplus (version 7.0; Muthén) were used in this study.

Results

Preliminary Analyses

The collected data were tested for common method bias using
Harman’s single-factor test. The results of the explanatory
factor analysis extracted that the biggest factor accounting
for 21.31% of the variance, which was far lower than 40%
[46]. Although this process did not completely exclude the
possibility of common method bias, the results showed that
the data collected in this study did not lack severe com-
mon method bias. In addition, Mplus 7.0 statistical analysis
software was used to perform confirmatory factor analysis on
the observed data, and the results are shown in Table 1. From
this, the results showed that the fitting degree between the
observed data and the hypothesis model (4-factor model) was
the best. RMSEA was 0.02, CFI was 0.98, TLI was 0.98, and
SRMR was 0.04, which met the requirements. Based on the
above results, it can be concluded that this study has a good
discriminant validity among the tested variables.

Pearson correlation analysis was used to test the bivari-
ate correlations of all the variables. As shown in Table 2,
it was found that the epidemic perception of participants
was positively correlated with insomnia (r=0.19; P<.001),
anxiety and depression (r=0.25; P<.001), and cyberbully-
ing behaviors (r=0.13; P<.001). And cyberbullying behav-
iors had a significantly positive correlation with insomnia
(r=030; P<.001) and anxiety and depression (r=0.25;
P<001). Insomnia was positively corrected with anxiety
and depression (r=0.44; P<.001) as well. For demographic
variables, we found that age was positively associated
with insomnia (r=0.01; P=.046) and cyberbullying behav-
iors (r=0.05; P<.001), and age was negatively associated
with epidemic perception (r=—0.02; P=.001). Gender was
negatively associated with epidemic perception (r=—0.03;
P<001) and cyberbullying behaviors (r=—0.11; P<.001),
and gender was positively associated with anxiety and
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depression (r=0.02; P=.006). Age was negatively associated
with gender (r=-0.25; P<.001). In addition, the gender
and age of adolescents were significantly correlated with

Feng et al

epidemic perception, anxiety and depression, and cyberbully-
ing behaviors (Table 3). Thus, gender and age of adolescents
were included as control variables in the subsequent analysis.

Table 1. Results of confirmatory factor analysis of the measurement models (n=19,726).

Chi-square

Model (dp Chi-square/df =~ RMSEA? CFIP TLIC® SRMRY

Four-factor model (A¢, B, C¢, D) 5014.68 11.50 0.02 098 098 0.04
(436)

Three-factor model (A, B+C, D) 177605.93 316.59 0.10 0.53 047 0.13
(561)

Two-factor model (A+B + C, D) 232352.06 391.82 0.12 0.38 0.34 0.14
(593)

4RMSEA: root mean square error of approximation.
PCFI: Comparative fit index.

°TLI: Tucker-Lewis index.

dSRMR: standardized root mean square residual.
®A: Epidemic perception.

fB: Insomnia.

8C: Anxiety and depression.

hD: Cyberbullying behaviors.

Table 2. Descriptive statistics and correlation analysis for epidemic perception, insomnia, negative affect, cyberbullying behaviors, and demographic

variables (n=19,726).

M
(SD) 1 2 3 4 5 6
Epidemic perception 3.06 N/A?
(1.00)
Insomnia 1.61 0.19 N/A
0.72) (P<.001)
Anxiety and depression 1.51 0.25 0.44 N/A
0.57) (P<.001) (P<.001)
Cyberbullying behaviors 1.04 0.13 0.30 0.25 N/A
(0.10) (P<.001) (P<.001) (P<.001)
Age 14.80 -0.02 001 0.01 0.05 N/A
(1.63) (P=.001) (P=.046) (P<.001)
Gender 147 -0.03 001 0.02 -0.11 -0.25 N/A
(0.50) (P<.001) (P=.006) (P<.001) (P<.001)

4Not applicable.

Table 3. Results of serial mediating effect for insomnia and negative affect (n=19,726).

Mediating path Effect value Boot SE 95% C1

Total mediating effect 0.079 0.003 0.074-0.084
Epidemic perception=>insomnia=» cyberbullying 0.044 0.002 0.040-0.048
Epidemic perception=> depression and anxiety=>cyberbullying 0.024 0.002 0.021-0.027
Epidemic perception—>insomnia=*depression and anxiety= cyberbullying 0.011 0.001 0.010-0.013

Test for Structural Model

The structural equation model was used to investigate the
mediating effect of insomnia and depression and anxiety.
The maximum likelihood estimation method is used to
estimate the mediation effect. The hypothesized structural
model included epidemic perception as exogenous varia-
ble and insomnia, anxiety and depression, and cyberbul-
lying behaviors as endogenous variables. As shown in
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Figure 1, epidemic perception ($=.04; P<.001), insomnia
(B=.24; P<.001), and anxiety and depression (5=.14; P<.001)
positively predicted cyberbullying behaviors; insomnia
(f=44; P<001) and epidemic perception (B=.14; P<.001)
positively predicted anxiety and depression; and epidemic
perception (8=.15; P<.001) positively predicted insomnia.

The results of bootstrap revealed that epidemic percep-

tion had significant direct effect on cyberbullying behaviors
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(direct effect=0.040, SE=0.005; P<.001; 95% bootstrap CI
0.050-0.060) and significant indirect effects on cyberbully-
ing behaviors via insomnia (indirect effect=0.040, SE=0.002;
P=.01; 95% bootstrap CI 0.032-0.040). Epidemic perception
had significant indirect effects on cyberbullying behaviors
via anxiety and depression (indirect effect=0.020, SE=0.001;
P=01; 95% bootstrap CI 0.016-0.022). The epidemic

Feng et al

perception had significant indirect effects on cyberbullying
behaviors via insomnia and anxiety and depression (indi-
rect effect=0.009, SE =0.001; P=.01; 95% bootstrap CI
0.007-0.010). These results indicated that insomnia and
negative emotions (anxiety and depression) mediated the
relation between epidemic perception and cyberbullying
behaviors, which are shown in Figure 2.

Figure 2. The serial mediating effect model of insomnia and negative affect. (**P<.01, ***P<.001).

44***
Insomnia " Negative affect
“l  (depression and anxiety)
1 4***
sksksk
Epidemic perception Cyberbullying behaviors
1 9***

i i directions of interventions for adolescents to consider in
DISCUSSIOn dealing with the COVID-19 crisis.
Pr incipal Findings The direct pathway from epidemic perception to cyber-

In this study, we investigated the effect of epidemic per-
ception on cyberbullying behaviors of Chinese adolescents
with a serial mediating model. The results showed that
epidemic perception is positively correlated with cyberbully-
ing behaviors. Insomnia and negative affect play independent
mediating and serial mediating roles in epidemic perception
and cyberbullying behaviors.

Relevant research shows that adolescent cyberbullying
has increased significantly during the epidemic [47]. The
environment-related stressors, which means stressors not
depending on an individual’s behavior, are correlated with
bullying [48]. Although it could be especially true during the
COVID-19 pandemic, no research has explored the mecha-
nism. Given that, this study set out to explore the potential
impact of COVID-19 perception on cyberbullying behavior
among adolescents, revealing the potential mediating roles
of insomnia and negative affect. Theoretically, this study
contributes to the GST theory in important ways, which draws
a useful comprehensive theoretical framework indicating
that adolescents under stress are likely to experience a
negative affective state, which mediates the relationship
between stressors and aggressive behaviors. By conceptual-
izing the COVID-19 pandemic as a special situation factor
that contributes to aggression behaviors, this study delineates
how epidemic perception influences cyberbullying behaviors
through insomnia and negative affect. The current find-
ings emphasized a supportive model for how cyberbullying
behaviors develop during the crisis, which provide important
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bullying behaviors of adolescents was significant, implying
that the perception of COVID-19 pandemic could directly
influence cyberbullying behaviors over time. Furthermore,
understanding factors that increase risk for cyberbullying
behaviors is a critical goal for research, and this study
focuses on sleep problems and negative affect as potential
risk factors, and it is worth noting that the full mediating
effect model corroborated the GST theory. At the input
state, situational factors influence aggressive behaviors by
acting on the individuals’ internal states (arousal, emotions,
and other internal states), which means adolescents who
experience high levels of epidemic perception are more
likely to experience insomnia and be anxious or depressive,
which become risk factors for cyberbullying. Therefore, it
is possible that treating the internal states (ie, insomnia or
negative affect) may mitigate some of the effects of epidemic
perception on adolescent cyberbullying.

Turning first to the main question of mediating effects,
our findings converge with the previous hypothesis. The
path analysis results demonstrated that the perception of
epidemic indirectly influenced cyberbullying via 3 pathways:
insomnia, negative affect, and the serial mediating effect
of insomnia, depression, and anxiety. First, based on the
current findings, insomnia is suggested as a strong linkage
between epidemic perception and cyberbullying behaviors.
Theoretical models suggest that insomnia symptoms can arise
due to acute stressors, changes in routines, or changes in
life circumstances, all of which are categorized as precipi-
tating factors. Specifically, in the developmentally sensitive
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times, adolescents may bear more stress due to the percep-
tion and worry of epidemic, experiencing disturbed sleep or
nightmares. It is possible that the worry is a risk factor of
the relationships between COVID-19 stressors and insomnia
[49]. The restrictions and feeling of worry surrounding the
social confinement have upset daily routines that typically
serve as timekeepers for sleep-wake rhythms, which might
explain the increased incidence of insomnia. Consistent with
studies available, this study found that adolescents try to
engage in aggression to get crucial behavioral and mental
functions needed in experiencing insomnia. Sleep disturban-
ces have recently been explored as a potential factor that may
contribute to, or be a consequence of, involvement in bullying
[27]. From the perspective of neurophysiological, related
with amygdala reactivity and the connectivity between the
amygdala and medial prefrontal cortex [44], sleep depriva-
tion appears to intensify emotional experience, while at
the same time reducing the ability to control those emo-
tions, potentially leading to aggression. During COVID-19
pandemic, when confined at home, adolescents spend more
time on social media and shift focus from offline activities to
online activities, so they are more likely to externalize these
aggressive behaviors into cyberbullying.

In addition, we also confirmed the mediating effect of
negative emotions, that is, adolescents with higher level of
epidemic perception are prone to negative emotions, which
in turn lead to more cyberbullying behaviors. To be specific,
as an acute stressor, the COVID-19 pandemic has a signifi-
cant effect on adolescents’ mental health, which has been
documented of an increasing body of literature [36]. Exposure
to stress may cause changes in physiology, including immune
and cardiovascular system, which in turn harms one’s
mental well-being [49]. Adolescents chronically exposed
to COVID-19 information are more possible to experience
distress, anxiety, and depression [48,49], which could be
seen as frustration under pressure in the frustration-aggres-
sion model. The frustration increased adolescents’ feelings
of aggressive inclinations. They relieve their additive anxiety
and depression by being active on the web, thus developing
maladaptive web-based behaviors such as cyberbullying.

Furthermore, we found that insomnia and negative
emotions played a serial mediating role in the relation-
ship between epidemic perception and cyberbullying. This
literature suggests that aggression and behavior problems may
result from insufficient or poor-quality sleep via 3 pathways:
affect (eg, anger and irritability); behavior (eg, reduced
ability to inhibit negative impulses, aggressive behaviors);
and cognition (eg, negative evaluation of others contributes
to risk of hostile or aggressive responses) [23]. In the serial
mediating model, we found that there is a strong correlation
between insomnia and negative affect, which suggests that
under the perception of epidemic, adolescents’ emotion and
sleep problems are inseparable. Insomnia has many nega-
tive psychological and emotional effects on adolescents such
as verbal aggression, depression, and anxiety [50]. These
additive feelings are direct and powerful driving forces,
which prompt them to take cyberbullying behaviors. Our
results give evidence of multifinality where cyberbullying
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behaviors during COVID-19 pandemic were associated with
multiple factors, which provide comprehensive support for
the significance of fear of epidemic perception in predict-
ing cyberbullying behaviors. Furthermore, China has the
tradition of showing great respect to teachers, and observ-
ing family piety rigidly [43] which represents a conform-
ity orientation reflecting love and discipline, often at the
cost of children’s autonomy and independence, making their
perceived sense of self-awareness and competence be easily
diminished [51]. When faced with stresses and web-based
learning environments, Chinese children are at high risk
to perpetrate cyberbullying as a way to alleviate negative
feelings. For example, a latest longitudinal study conducted
among Chinese adolescents found that prevalence rates of
cyberbullying were 35.4% in November 2016, 25.2% in May
2017, and 23% in November 2017 [52].

Limitations

Several limitations should be considered in this study to
warrant further research. First, our data were cross-sectional,
so we were unable to make a causal or temporal inference.
Longitudinal associations between the epidemic perception,
depression, anxiety, sleeping problems, and cyberbullying
should be examined in future studies. Second, all participants
were recruited from the mainland of China. Therefore, future
research should explore whether the results of this study can
be generalized to different cultural background groups. Also,
future research should directly explore the effect of Chi-
nese cultural factors on cyberbullying behaviors of Chinese
adolescents and ultimately determine the specific direction for
effective intervention in the future. Third, although common
method bias in this study was not statistically significant,
the social expectations in the measurements could not be
ignored as all the data were obtained through adolescent
self-report. We recommend that future studies can collect
data from different sources. What is more, only individ-
ual variables affecting the relationship between epidemic
perception and adolescent cyberbullying were examined in
this study. Future research should examine interpersonal or
environmental variables to further explore the causes of
cyberbullying as well as the relationship between epidemic
perception and cyberbullying.

Practical Implications

Despite these limitations, our findings have significant
implications for the prevention and intervention of adoles-
cent cyberbullying behaviors. Findings from this study are
consistent with a large amount of preexisting literature
demonstrating that the outbreak of COVID-19 pandemic
has long-term indirect psychopathological consequences to
adolescents [48] including being a risk factor for cyberbully-
ing behaviors. Reducing distress caused by the perception of
COVID-19 pandemic, therefore, is likely to reduce cyberbul-
lying behaviors of adolescents. Also, as the present findings
suggested that inadequate sleep during the epidemic might
lead to a possible predisposition in adolescents for affective
and behavioral disinhibition, which further increases later
cyberbullying, thus, improving the quality of sleep should
be the focus of interventions that aimed at decreasing the
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risk of adolescent cyberbullying. In addition, given that
negative affect also mediates the relation between epidemic
perception and adolescent cyberbullying behaviors, emotion
regulation self-help intervention may help reduce adolescent
cyberbullying. The self-help emotion regulation strategies
such as mindfulness and self-talk could help adolescents
learn how to self-manage and ease individual anxiety and
depression during the epidemic and become more peaceful,
which could further reduce aggression feelings and cyberbul-
lying [53]. At last, because this study showed that there are
multiple mediators linking epidemic perception to adoles-
cent cyberbullying behaviors, interventions that target the 2
mediators simultaneously are more likely to be effective than
interventions that target any singular mediator.

Conclusions

During the COVID-19 pandemic in China, the lockdown and
epidemic perception significantly impacted the daily rhythm

Feng et al

and structure of adolescents. Our study provided evidences
that adolescents with high levels of epidemic perception are
at great risk of cyberbullying, and insomnia, depression, and
anxiety play mediating roles in this relationship. Theoreti-
cally, it broadened the way in which we understand ado-
lescents’ psychological and behavioral characteristics and
explore the behavior mechanism of cyberbullying during
the COVID-19 outbreak. Practically, this research empha-
sized the need for social concern of mental health among
adolescents. Society and parents ought to pay attention to
their children’s sleep problems and levels of depression
and anxiety to reduce cyberbullying behaviors during the
COVID-19 outbreak.
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