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Abstract

Previous studies have shown that peer victimization has a negative effect
on sleep quality. However, there is limited understanding of how peer
victimization affects sleep quality. According to the theoretical model of
the stress-sleep relationship, stressors, such as peer victimization, affect
individuals’ sleep quality by affecting their cognitive processes and emotional
responses. Therefore, this study aimed to investigate the cognitive
(rumination) and emotional (anxiety) mechanisms of the relationship
between peer victimization (traditional and cyber victimization) and sleep
quality. Using a 2-wave longitudinal design, 1,092 college students (620 males,
mean age at time | =19.53 = 0.83 years) completed self-reported measures
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of demographic characteristics, traditional victimization, cyber victimization,
rumination, anxiety, and sleep quality. A structural equation model was
conducted to test the chain mediating role of rumination and anxiety in the
relationship between peer victimization (traditional and cyber victimization)
and sleep quality. The findings showed that the mechanisms between
traditional victimization and sleep quality were not exactly the same as
those between cyber victimization and sleep quality. Specifically, traditional
victimization indirectly predicted sleep quality through a separate mediating
effect of rumination, a separate mediating effect of anxiety, as well as a chain
mediating effect of rumination and anxiety. Cyber victimization indirectly
predicted sleep quality through a separate mediating effect of rumination,
as well as a chain mediating effect of rumination and anxiety. This study
contributes to understanding how traditional and cyber victimization affect
sleep quality among college students. It reminds us that when formulating
programs to promote the sleep quality of college students, we should focus
not only on reducing their traditional and cyber victimization but also on
addressing rumination and anxiety.

Keywords
traditional victimization, cyber victimization, sleep quality, rumination,
anxiety

Introduction

Peer victimization has emerged as a significant public health issue, garnering
increased attention from researchers. Evidence indicates that the prevalence
of peer victimization is about 10% to 30% or even more (Geng et al., 2025;
Schoeler et al., 2018; Sullivan et al., 2021). Defined as the intentional and
repeated harm inflicted by peers with an imbalance of power (Olweus, 1994),
peer victimization can be categorized into traditional and cyber victimization
based on the environment in which it occurs. Traditional victimization, which
takes place offline, encompasses physical, relational, and verbal forms
(Holfeld & Mishna, 2019). Cyber victimization occurs online and refers to
receiving repeated aggressive messages from others in an electronic context
(Tokunaga, 2010).

After entering university, college students are separated from the com-
panionship of their families, and peers become one of their important
sources of social support (Bronfenbrenner, 1986). Negative peer relation-
ships, such as peer victimization, have been shown to lead to a range of
negative developmental outcomes among college students, including
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internalizing and externalizing problems (Fredrick et al., 2021; Luk et al.,
2016). In addition, most college students have Internet devices and use the
Internet daily, frequently engaging with peers through social media plat-
forms such as Qzone and WeChat Moments (Pertegal et al., 2020). Although
Internet access and use help college students connect and interact with their
peers, they also contribute to the occurrence of cyber victimization
(Williford et al., 2018). This study aimed to investigate the negative effects
of traditional and cyber victimization in a sample of college students to
provide theoretical support and practical implications to guide the mitiga-
tion of the negative effects of victimization.

Peer Victimization and Sleep Quality

Sleep is a complex biological need and physiological function that plays a
vital role in survival and development (Yu & Zhu, 2023). Sleep quality is a
comprehensive evaluation index of the sleep process and its effect, based on
objective sleep conditions and focusing on subjective feelings (Yan et al.,
2010). Sleep quality is typically assessed using the Pittsburgh Sleep Quality
Index (PSQI), including subjective sleep quality, sleep latency, sleep dura-
tion, sleep efficiency, sleep disturbances, sleep medication use, and daytime
dysfunction (Buysse et al., 1989). In higher education, college students gen-
erally face sleep problems (Chowdhury et al., 2021). A survey shows that the
overall sleep quality of college students is poor, with 25.66% of college stu-
dents experiencing sleep disorders (Hou et al., 2020).

The theoretical model of the stress-sleep relationship points out that stress-
ors, such as peer victimization, can affect individuals’ sleep quality via a
series of cognitive processes and emotional responses (Yan et al., 2010).
Previous empirical studies have consistently demonstrated that peer victim-
ization could cause poor sleep quality. For instance, the study by Yang et al.
(2024) showed that college students with victimization experiences had
poorer sleep quality than those with no victimization experiences. Li et al.
(2023) found that traditional and cyber victimization significantly predicted
poor sleep quality.

Although research has shown that peer victimization could significantly
and negatively affect sleep quality, there is limited understanding of how peer
victimization affects sleep quality. To better improve college students’ sleep
quality, it is necessary to understand and examine the potential mechanisms
underlying the relationship between peer victimization and sleep quality
among college students. Therefore, this study aimed to investigate the cogni-
tive (rumination) and emotional (anxiety) mechanisms of the relationship
between peer victimization and sleep quality.
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The Mediating Effect of Rumination

From a cognitive point of view, rumination may be the “bridge” between peer
victimization and sleep quality. Rumination is defined as both self-reflection
and a passive focus on distressing thoughts, emotions, and memories (Treynor
et al., 2003). Control theory suggests that negative events can create discrep-
ancies between goals or desired states and one’s current state, leading to
rumination about how to reduce such discrepancies (Carver & Scheier, 1981;
Michl et al., 2013). According to this theory, when individuals experience
peer victimization, they fail to achieve their interpersonal goal (i.e., positive
peer relationship) and further ruminate to figure out why they suffer victim-
ization and how to avoid it. Thus, peer victimization may trigger rumination.
The sleep-interfering processes theory posits that cognitive arousal—such as
thinking, planning, and problem-solving—during sleep can interfere with
sleep processes and reduce sleep quality (Lundh & Broman, 2000). Thus,
rumination may be a crucial predictive factor of sleep quality. According to
the above theories, rumination may mediate the relationship between peer
victimization and sleep quality.

Empirical studies have proved this point of view. Jose and Vierling (2018)
found that rumination mediated the relationship between cyber victimization
and sleep adequacy, but they did not examine traditional victimization. Zou
et al. (2023) found that rumination mediated the relationships between tradi-
tional victimization, cyber victimization, and insomnia in female college stu-
dents. However, the participants in the study by Zou et al. (2023) were all
female college students, which limited the conclusions’ generalizability.
Thus, this study aimed to examine the mediating effect of rumination on the
relationship between peer victimization and sleep quality in college students,
including male and female college students.

The Mediating Effect of Anxiety

From an emotional point of view, anxiety may be the “bridge” between peer
victimization and sleep quality. Anxiety is a negative emotional issue charac-
terized by physiological and behavioral reactions such as restlessness, ner-
vousness, increased arousal, avoidance, and fear (Gross & Hen, 2004).
According to the interpersonal risk model, negative interpersonal experiences
such as peer victimization can hinder the fulfillment of basic belongingness
needs, leading to various emotional problems (Forbes et al., 2019).
Consequently, peer victimization can contribute to anxiety. In addition, the
vigilance-arousal framework suggests that emotionally salient experiences,
whether positive or negative, will raise arousal and, in turn, inhibit sleep
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(Dahl, 1996). A significant relationship between anxiety and poor sleep qual-
ity was observed in both clinical and nonclinical populations (Kortesoja
et al., 2020). Thus, it is reasonable to hypothesize that anxiety mediates the
relationship between peer victimization and sleep quality.

Existing studies have examined the mediating role of emotional problems
in the relationship between peer victimization and sleep quality. A cross-sec-
tional study showed that depression mediated the relationships between tra-
ditional victimization, cyber victimization, and sleep problems (Zhang et al.,
2020). A longitudinal study with a 6-week interval by Herge et al. (2016)
showed that relational and reputational victimization, but not cyber victim-
ization, indirectly predicted sleep problems via depression. However, these
studies were either cross-sectional or short-term longitudinal studies, and
none focused on anxiety. Thus, this study aimed to examine the mediating
effect of anxiety on the relationship between peer victimization and sleep
quality in a longitudinal study with longer intervals.

The Chain Mediating Effect of Rumination and Anxiety

According to the response style theory (Nolen-Hoeksema & Morrow, 1991),
individuals with higher levels of rumination tend to repeatedly think about
the causes and consequences of negative events, thereby continuously expe-
riencing negative emotions such as anxiety (Conway et al., 2000). Rumination
has been shown to be a significant predictor of anxiety. McLaughlin et al.
(2007) found that rumination could trigger anxiety using experimental
research. A longitudinal study of 1,137 left-behind college students showed
that rumination significantly predicted subsequent anxiety (Xie et al., 2023).

As mentioned above, both rumination and anxiety are significantly associ-
ated with sleep quality. Therefore, it can be reasonably speculated that rumi-
nation and anxiety may play a significant chain mediating role in the
relationship between peer victimization and sleep quality. While no empirical
studies have directly addressed this speculation, some research offers sup-
port. For instance, Qiu et al. (2023) found that online risky behavior predicted
sleep quality through the chain mediating role of rumination and anxiety.
Although the study by Qiu et al. (2023) did not examine peer victimization,
there is a high probability that the conclusions are generalized to peer victim-
ization, considering that both peer victimization and online risky behavior
have potentially adverse consequences for individuals. Thus, this study aimed
to examine the chain mediating role of rumination and anxiety in the relation-
ship between peer victimization and sleep quality to clarify the cognitive and
emotional mechanisms of the relationship.
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Figure |. The proposed chain mediation model.

The Present Study

Taken together, the present study aimed to examine the mechanisms between
peer victimization (traditional and cyber victimization) and sleep quality
using a longitudinal design with a 6-month interval. More importantly, tradi-
tional and cyber victimization were included in a model to examine the
unique mechanisms linking traditional victimization, cyber victimization,
and college students’ sleep quality (see Figure 1). To be more specific, we
hypothesized that (a) rumination might play significant mediating roles in the
relationships between traditional victimization, cyber victimization, and
sleep quality; (b) anxiety might play significant mediating roles in the rela-
tionships between traditional victimization, cyber victimization, and sleep
quality; (c) rumination and anxiety might play significant chain mediating
roles in the relationships between traditional victimization, cyber victimiza-
tion, and sleep quality.

Materials and Methods

Participants and Procedure

This study used a longitudinal research design with data collected at two
time points, and the interval between each data collection was 6 months. All
participants were recruited through convenience sampling techniques from
two junior colleges in Shandong Province in Eastern China. One thousand
one hundred fifty-four students participated in wave 1; 1,164 students par-
ticipated in wave 2. Some students participated in the survey only at one
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time point due to reasons such as taking leave, internships, or changing
majors. After matching was performed at the end of the 2 waves, there were
1,092 students in the final valid sample (620 males). At time 1, the mean
age of the final valid sample was 19.53 years (SD=0.83).

This study was approved by the ethics committee in the corresponding
author’s school. Before data collection, informed consent was secured
from students and teachers. This survey was facilitated in the regular psy-
chological health education courses. The research assistants introduced
the details of the study (including the instructions, data confidentiality,
and anonymity). Participants were informed that their involvement was
entirely voluntary, and they had the option to withdraw at any time.
Participants completed the questionnaires on their own with the
guidance of well-trained research assistants in regular classroom environ-
ments. At time 1 (T1), participants completed measures of demographic
characteristics, traditional victimization, cyber victimization, and rumi-
nation. At time 2 (T2), participants completed measures of anxiety and
sleep quality.

Measures

Traditional Victimization. The Traditional Victimization Scale, revised by Li
et al. (2012), was used to assess college students’ traditional victimization in
the past 6 months. The scale contains six items, such as “Some students hit,
kicked, pushed, bumped or threatened me.” All items were rated on a 5-point
Likert scale ranging from 1 (never) to 5 (several times per week). Total scores
were obtained by summing all items, with a higher score indicating more
traditional victimization. The scale has been shown to have adequate reliabil-
ity and validity in Chinese adolescents (Li, 2021). In the present study, Cron-
bach’s alpha reliability of the scale was .64.

Cyber Victimization. The E-Victimization Scale was used to assess college
students’ cyber victimization in the past 6 months (Lam & Li, 2013). The
scale contains six items, such as “Some people used to laugh at me through
email, SMS, instant messaging (QQ, Wechat), social networking sites (Qzone,
Renren, Wechat moments), and so on.” All items were rated on a 7-point
Likert scale ranging from 0 (never) to 6 (six times or more). Total scores were
calculated, and higher scores represented more cyber victimization. Previous
research has demonstrated high reliability and validity of the scale in Chinese
adolescents (Nie et al., 2024). In the present study, Cronbach’s alpha reliabil-
ity of the scale was .85.
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Rumination. Rumination was measured by the brooding and reflective pon-
dering subscale from the Chinese version of the Ruminative Responses Scale
(Han & Yang, 2009). The scale consists of 10 items, such as “I often analyze
recent events to understand why I feel depressed.” All items were rated on a
4-point Likert scale ranging from 1 (a/most never) to 4 (almost always).
Scores were calculated by adding all the items, with higher scores demon-
strating more rumination. The scale showed good reliability and validity
among Chinese college students (Qiu et al., 2023). In the present study, Cron-
bach’s alpha reliabilities of the brooding and reflective pondering subscales
were .91 and .90, respectively.

Anxiety. The Generalized Anxiety Scale, developed by Spitzer et al. (2006)
and revised by He et al. (2010), was used to measure anxiety. The scale com-
prises seven items rated using a 4-point Likert scale ranging from 0 (never)
to 3 (almost always). Sample items are “I feel nervous, anxious, or irritable”
and “It’s hard for me to relax.” The scores of the items were summed to
obtain anxiety scores, with higher scores indicating higher levels of anxiety
during the previous 7days. This scale has been proven to have acceptable
reliability and validity among Chinese college students (Zhao et al., 2023). In
the present study, Cronbach’s alpha reliability of the scale was .92.

Sleep Quality. Sleep quality was assessed with the PSQI (Buysse et al., 1989).
The scale includes 4 fill-in-the-blank questions (e.g., What time do you go to
bed at night) and 14 choice questions (e.g., How do you feel about your sleep
quality). There are seven components of sleep quality: subjective sleep qual-
ity, sleep latency, sleep duration, sleep efficiency, sleep disturbances, sleep
medication use, and daytime dysfunction. Scores in each component were
summed to calculate the global score, ranging from 0 to 21, with higher
scores indicating poorer sleep quality. This measure has been widely used to
assess sleep quality among Chinese participants (Ye et al., 2024).

Socioeconomic Status. Family socioeconomic status (SES) is commonly mea-
sured by parental educational attainment, parental occupation, and family
income (Xing et al., 2019). To avoid privacy issues related to family income,
we followed the measure proposed by Shi and Shen (2007), assessing SES
through the sum of parental educational attainment and occupation. Specifi-
cally, parental educational attainment was assessed on a 6-point Likert scale,
ranging from | (uneducated) to 6 (masters or doctoral degree), and their
occupation was assessed on a 5-point Likert scale, ranging from 1 (unem-
ployed) to 5 (professional/executive). The higher the scores, the higher the
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SES. In China, this measure is widely used to assess SES (Fu & Wang, 2021;
Liu & Wang, 2020).

Statistical Analysis

We analyzed all data using SPSS 26.0 (IBM Corp.) and Mplus 8.3 (Muthén
& Muthén). The percentage of missing data is only 0.62%, and the mean
imputation was used to handle missing data. Data analyses proceeded in sev-
eral steps. First, factor analysis was performed to test common method biases
(Podsakoff & Organ, 1986). The results showed that the first factor in explain-
ing the variance was 19.58%, indicating no significant common method
biases. Second, descriptive statistics and Pearson correlation analysis were
used to analyze research variables and their relationships preliminarily. Third,
a structural equation model was used to test the relationship between peer
victimization and sleep quality, as well as the mediating roles of rumination
and anxiety. We used the bias-corrected percentile bootstrap method (with
5,000 resamples) for mediating effect analysis in the current study (Preacher
& Hayes, 2008). The fit of the model was assessed with the Chi-square (y?),
comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square
error of approximation (RMSEA), and standardized root mean square resid-
ual (SRMR). CFI >0.90, TLI >0.90, RMSEA <0.08, and SRMR <0.08
indicate an acceptable model fit (Preacher & Hayes, 2008).

Results

Descriptive and Correlational Analyses

Descriptive statistics and correlations for all the study variables are presented
in Table 1. Specifically, there were significant positive relationships between
T1 traditional victimization, T1 cyber victimization, T1 rumination, T2 anxi-
ety, and T2 poor sleep quality (.14 <rs<.57, ps <.001). In addition, SES was
positively associated with T2 anxiety (r=.09, p <.01). Gender was positively
associated with T1 rumination (r=.11, p <.001), T2 anxiety (r=.17, p <.001),
and T2 poor sleep quality (r=.11, p<<.001). Thus, SES and gender were
included as covariates in the subsequent analyses. Specifically, we controlled
for the relationship between T2 anxiety and SES, as well as the relationships
between T1 rumination, T2 anxiety, T2 poor sleep quality, and gender.

Testing for the Mediation Model

We constructed a chain mediation model to examine the mechanisms between
traditional victimization, cyber victimization, and sleep quality. The model



Fang et al. 3389

Table 1. Descriptive Statistics and Correlations among Variables.

Variables | 2 3 4 5 6
I. TI Traditional —

victimization
2. Tl Cyber victimization S7FRE S —
3. TI Rumination Y L
4. T2 Anxiety N Y ¥ I K
5. T2 Poor sleep quality N Y N LY 1 K I
6. SES .04 0l .0l 09%* .04 —
7. Gender .02 .0l SR e ek
M 6.43 0.96 19.05 2.88 4.02 11.28
sD 1.32 3.34 727 3.62 3.03 3.82

Note. Gender was coded as 0 =male, | =female. SES =socioeconomic status; SD =standard
deviation.
*p <01, FF¥p < .001.

exhibited an excellent fit, with all fit indices within the acceptable range:
y2/df=1.02, CFI=1.00, TLI=1.00, RMSEA=0.01, and SRMR=0.01. As
shown in Figure 2, T1 traditional victimization could significantly positively
predict T1 rumination (f=.20, p<.001) and T2 anxiety (f=.15, p<.001),
but could not significantly predict T2 poor sleep quality (=.06, p >.05). T1
cyber victimization could significantly positively predict T1 rumination
(B=.11, p<.01), but could not significantly predict T2 anxiety (f=-.02,
p>>.05) and T2 poor sleep quality (B=.04, p>.05). T1 rumination could
significantly positively predict T2 anxiety (f=.28, p<<.001) and T2 poor
sleep quality (B=.08, p<.01). T2 anxiety could significantly positively pre-
dict T2 poor sleep quality (B=.48, p<.001).

Three indirect pathways connecting traditional victimization and sleep
quality were identified by bias-corrected percentile bootstrap method (with
5,000 resamples): (a) the indirect pathwayl of “T1 traditional
victimization—T1 rumination—T?2 poor sleep quality” (indirect effect=0.02,
95% CI [0.004, 0.033]); (b) the indirect pathway2 of “T1 traditional
victimization—T2 anxiety—T2 poor sleep quality” (indirect effect=0.07
[0.035,0.113]); (c) the indirect pathway3 of “T1 traditional victimization—T1
rumination—>T2 anxiety—>T2 poor sleep quality” (indirect effect=0.03
[0.016, 0.042]). Two indirect pathways connecting cyber victimization and
sleep quality were identified by bias-corrected percentile bootstrap method
(with 5,000 resamples): (a) the indirect pathwayl of “T1 cyber
victimization—T1 rumination—T2 poor sleep quality” (indirect effect=0.01
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Figure 2. The chain mediation model. SES and gender were included as covariates
for the examination but not shown in the figure. The model that controlled for SES
and gender exhibited better fit than the model that did not control for SES and
gender, but there was no difference in the significance of the pathways between the
two models.

Note. SES =socioeconomic status.

p <01, ¥¥p<.001.

[0.002, 0.022]); (b) the indirect pathway2 of “T1 cyber victimization—T]1
rumination—>T2 anxiety—>T2 poor sleep quality” (indirect effect=0.01
[0.004, 0.027]). The indirect pathway from T1 cyber victimization to T2 poor
sleep quality via T2 anxiety was not significant (indirect effect=—0.01
[-0.045, 0.030]).

Discussion

Previous studies have documented a significant negative relationship between
peer victimization (traditional and cyber victimization) and sleep quality among
college students. However, the underlying mechanisms of this relationship are
not yet well understood. To further clarify the mechanisms of this relationship,
the present study established a chain mediation model to investigate whether
rumination and anxiety mediate the relationship between peer victimization (tra-
ditional and cyber victimization) and sleep quality among college students. The
findings of this study revealed that three indirect pathways connecting traditional
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victimization and sleep quality were identified, including the mediating effect of
rumination, the mediating effect of anxiety, as well as the chain mediating effect
of rumination and anxiety. Two indirect pathways connecting cyber victimization
and sleep quality were identified, including the mediating effect of rumination, as
well as the chain mediating effect of rumination and anxiety. These key findings
are discussed in detail below.

The results showed that rumination mediated the relationship between
peer victimization (traditional and cyber victimization) and sleep quality. The
social cognitive processing model proposed by Kliewer et al. (1998) states
that victimized individuals may develop repetitively intrusive thoughts in
response to their negative experiences and fall into a negative thinking
dilemma (i.e., rumination). As a negative response, rumination can not solve
problems and consistently causes high levels of cognitive arousal (Nolen-
Hoeksema et al., 2008), which further leads to poor sleep quality. Therefore,
victimized college students were more likely to ruminate, thus affecting their
sleep quality.

The results showed that anxiety mediated the relationship between tradi-
tional victimization and sleep quality, rather than the relationship between
cyber victimization and sleep quality. Based on the “stress process” model,
traditional victimization, as a highly stressful event, can increase psychologi-
cal vulnerability and lead to anxiety (Pearlin, 1989). Individuals with high
levels of anxiety will experience continuous fear and emotional arousal, lead-
ing to difficulties in falling asleep and sleep problems (Chen & Zhu, 2023).
Therefore, college students with traditional victimization had higher levels of
anxiety, which further caused poor sleep quality.

Interestingly, anxiety could not mediate the relationship between cyber vic-
timization and sleep quality, even though bivariate correlations revealed that
anxiety was significantly related to cyber victimization and sleep quality. These
results were consistent with the findings of Herge et al. (2016), which showed
that cyber victimization could not indirectly predict sleep problems via depres-
sion. Unlike traditional victimization, which mostly occurs in face-to-face situ-
ations, cyber victimization occurs in a virtual environment, with concealment
and anonymity (Gini et al., 2018; Kowalski et al., 2014). As a result, cyber
victimization may not directly trigger negative emotions, but rather through a
series of individual evaluations and reflections. For example, a victim may ini-
tially perceive cyber victimization as less threatening due to the lack of imme-
diate physical confrontation. However, as the victim reflects on cyber
victimization, he or she may feel hurt and experience negative emotions such
as anxiety and depression. Therefore, the separate mediating effect of anxiety
on the relationship between cyber victimization and sleep quality was not
significant.
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What’s more, the present study investigated the chain mediating effect of
rumination and anxiety on the relationship between peer victimization (tradi-
tional and cyber victimization) and sleep quality among college students. We
found that rumination and anxiety played a chain mediating role in the rela-
tionship between peer victimization (traditional and cyber victimization) and
sleep quality. According to the cognitive model of insomnia (Harvey, 2002),
excessive negatively toned cognitive activity, such as ruminating about the
experiences and outcomes of victimization, can heighten the risk for anxiety
and, in turn, lead to sleep deficit. From this perspective, rumination and anxi-
ety serve as cognitive and emotional mechanisms for the relationship between
peer victimization and sleep quality. Therefore, victimized college students
tended to engage in heightened rumination and thus felt anxious, finally con-
tributing to poor sleep quality.

Implications of Study Findings

Taken together, these findings constitute a significant contribution to reducing
the adverse effects of peer victimization and improving sleep quality among
college students in terms of theoretical and practical applications. Theoretically,
our study adopted a longitudinal design, revealing the mechanisms between
peer victimization and sleep quality. The present study expands upon previous
research by examining the unique mechanisms between traditional victimiza-
tion, cyber victimization, and sleep quality. We found that traditional victimiza-
tion indirectly predicted sleep quality through a separate mediating effect of
rumination, a separate mediating effect of anxiety, as well as a chain mediating
effect of rumination and anxiety. Cyber victimization indirectly predicted sleep
quality through a separate mediating effect of rumination, as well as a chain
mediating effect of rumination and anxiety.

Practically, our findings are valuable because they provide empirical evi-
dence for the formulation of intervention programs to improve sleep quality
among college students. This study found that traditional and cyber victimiza-
tion indirectly predicted sleep quality through rumination and anxiety. Thus,
intervention programs should not only focus on reducing traditional and cyber
victimization but also on lowering rumination and anxiety. Educators should
focus on preventing and intervening in school bullying. In addition, rumina-
tion-focused cognitive behavioral therapy and emotional regulation training
may also be effective intervention strategies for improving sleep quality.

Limitations and Future Research Directions

There are several limitations in this study that should be acknowledged.
First, the variables collected at each time point were different, which
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restricted the understanding of changes in the variables over time. In addi-
tion, because this study used a two-wave longitudinal design, the variables
in the chain mediation model overlapped in time points, limiting the chain
mediation analysis. Future studies should use a four-wave longitudinal
design or experimental design to better capture the temporal dynamics of
the variables and draw a conclusion of causality. Second, this study explored
the one-way relationship between anxiety and sleep quality. Previous stud-
ies have shown that poor sleep quality could also lead to anxiety (Chellappa
& Aeschbach, 2022), so the two-way relationship between anxiety and
sleep quality should be explored in the future. Third, this study adopted
self-report measures, which might cause reporting bias. Therefore, it is sug-
gested that future studies gather data from various sources, such as parents,
teachers, and peers.

Conclusion

The present study provides valuable insights into the mechanisms linking
peer victimization and sleep quality among college students, underscoring
the critical roles of rumination and anxiety. The mechanisms between tra-
ditional victimization and sleep quality were not exactly the same as those
between cyber victimization and sleep quality. Specifically, traditional
victimization indirectly predicted sleep quality through a separate mediat-
ing effect of rumination, a separate mediating effect of anxiety, as well as
a chain mediating effect of rumination and anxiety. Cyber victimization
indirectly predicted sleep quality through a separate mediating effect of
rumination, as well as a chain mediating effect of rumination and anxiety.
These findings suggest that interventions aimed at reducing rumination
and anxiety may be effective in improving sleep quality in victimized col-
lege students.

Acknowledgments

We wish to express our gratitude to the college students who took part in our study
and to the research assistants who aided in data collection. We also acknowledge the
valuable contributions of all our co-authors to this article.

Data Availability

Data will be made available on request.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interests with respect to the authorship
and/or publication of this article.



3394 Journal of Interpersonal Violence 41(11-12)

Funding

The author(s) disclosed receipt of the following financial support for the research and/
or authorship of this article: This research was supported by the Outstanding
Innovative Talents Cultivation Funded Programs 2024 of Renmin University of
China.

Ethical Approval

All procedures were in accordance with the ethical standards of the Institutional
Review Board at Renmin University of China.

Consent to Participate

Informed consent was obtained from all individual participants included in the study.

Consent for Publication

Informed consent was obtained from all authors.

ORCID iDs

Xin Fang https://orcid.org/0009-0000-1803-483X
Jundong Liao (2} https://orcid.org/0000-0002-1807-509X

References

Bronfenbrenner, U. (1986). Ecology of the family as a context for human develop-
ment: Research perspectives. Developmental Psychology, 22(6), 723. https://doi.
org/10.1037/0012-1649.22.6.723

Buysse, D. J., Reynolds, C. R., Monk, T. H., Berman, S. R., & Kupfer, D J. (1989).
The Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice
and research. Psychiatry Research, 8(2),193-213. https://doi.org/10.1016/0165-
1781(89)90047-4

Carver, C. S., & Scheier, M. F. (1981). Attention and self-regulation: A control-the-
ory approach to human behavior. New York, NY: Springer-Verlag.

Chellappa, S. L., & Aeschbach, D. (2022). Sleep and anxiety: From mechanisms to
interventions. Sleep Medicine Reviews, 61, 101583. https://doi.org/10.1016/j.
smrv.2021.101583

Chen, Y. Y., & Zhu, J. J. (2023). Longitudinal associations between cybervictim-
ization and adolescent sleep problems: The role of anxiety and depressive
symptoms. Journal of Interpersonal Violence, 38(3—4), 2806-2827. https://doi.
org/10.1177/08862605221102485

Chowdhury, A. L., Ghosh, S., Hasan, M. F., Khandakar, K. A. S., & Azad, F. (2021).
Prevalence of insomnia among university students in the South Asian region:
A systematic review of studies. Journal of Preventive Medicine and Hygiene,
61(4), 525-529. https://doi.org/10.15167/2421-4248/jpmh2020.61.4.1634


https://orcid.org/0009-0000-1803-483X
https://orcid.org/0000-0002-1807-509X
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.smrv.2021.101583
https://doi.org/10.1016/j.smrv.2021.101583
https://doi.org/10.1177/08862605221102485
https://doi.org/10.1177/08862605221102485
https://doi.org/10.15167/2421-4248/jpmh2020.61.4.1634

Fang et al. 3395

Conway, M., Csank, P. A., Holm, S. L., & Blake, C. K. (2000). On assessing
individual differences in rumination on sadness. Journal of Personality
Assessment, 75(3), 404—425. https://doi.org/10.1207/S15327752JPA7503_04

Dahl, R. E. (1996). The regulation of sleep and arousal: Development and psychopa-
thology. Development and Psychopathology, 8(1), 3-27. https://doi.org/10.1017/
50954579400006945

Forbes, M. K., Fitzpatrick, S., Magson, N. R., & Rapee, R. M. (2019). Depression,
anxiety, and peer victimization: Bidirectional relationships and associated out-
comes transitioning from childhood to adolescence. Journal of Youth and
Adolescence, 48(4), 692—702. https://doi.org/10.1007/s10964-018-0922-6

Fredrick, S. S., Jenkins, L. N., & Dexter, C. M. (2021). Resiliency in young adult-
hood and associations among retrospective peer victimization and internalizing
problems. Journal of Child & Adolescent Trauma, 14(3), 367-379. https://doi.
org/10.1007/s40653-021-00342-4

Fu, C., & Wang, M. F. (2021). Parental corporal punishment and girls’ self-esteem:
The moderating effects of girls’ agency and communion in China. Sex Roles,
84(7-8), 392—-403. https://doi.org/10.1007/s11199-020-01174-6

Geng, J. Y., Jiao, L., Pan, S. Q., Liu, Y. L., & Wang, Y. H. (2025). The influence
of cyberbullying victimization on adolescents’ engagement in non-suicidal self-
injurious behavior: A longitudinal multi-mediation analysis. Child Abuse &
Neglect, 161, 107237. https://doi.org/10.1016/j.chiabu.2024.107237

Gini, G., Card, N. A., & Pozzoli, T. (2018). A meta-analysis of the differential
relations of traditional and cyber-victimization with internalizing problems.
Aggressive Behavior, 44, 185-198. https://doi.org/10.1002/ab.21742

Gross, C., & Hen, R. (2004). The developmental origins of anxiety. Nature Reviews
Neuroscience, 5(7), 545-552. https://doi.org/10.1038/nrn1429

Han, X., & Yang, H. F. (2009). Chinese version of Nolen-Hoeksema Ruminative
Responses Scale (RRS) used in 912 college students: Reliability and validity.
Chinese Journal of Clinical Psychology, 17(05), 550-551+549. https://doi.
org/10.16128/j.cnki.1005-3611.2009.05.028

Harvey, A. G. (2002). A cognitive model of insomnia. Behaviour Research and
Therapy, 40, 869-894. https://doi.org/10.1016/S0005-7967(01)00061-4

He, X. Y., Li, C. B,, Qian, J., Cui, H. S., & Wu, W. Y. (2010). Reliability and validity
of a generalized anxiety scale in general hospital outpatients. Shanghai Archives
of Psychiatry, 22(4), 200-203.

Herge, W. M., La Greca, A. M., & Chan, S. F. (2016). Adolescent peer victimization
and physical health problems. Journal of Pediatric Psychology, 41(1), 15-27.
https://doi.org/10.1093/jpepsy/jsv050

Holfeld, B., & Mishna, F. (2019). Internalizing symptoms and externalizing prob-
lems: Risk factors for or consequences of cyber victimization?. Journal of Youth
and Adolescence, 48, 567-580. https://doi.org/10.1007/s10964-018-0974-7

Hou, Y., Chen, X., & Zheng, H. (2020). Sleep quality and its relevant factors among
undergraduates. International Journal of Psychiatry and Neurology, 9(3), 60—67.
https://doi.org/10.12677/1JPN.2020.93008


https://doi.org/10.1207/S15327752JPA7503_04
https://doi.org/10.1017/s0954579400006945
https://doi.org/10.1017/s0954579400006945
https://doi.org/10.1007/s10964-018-0922-6
https://doi.org/10.1007/s40653-021-00342-4
https://doi.org/10.1007/s40653-021-00342-4
https://doi.org/10.1007/s11199-020-01174-6
https://doi.org/10.1016/j.chiabu.2024.107237
https://doi.org/10.1002/ab.21742
https://doi.org/10.1038/nrn1429
https://doi.org/10.16128/j.cnki.1005-3611.2009.05.028
https://doi.org/10.16128/j.cnki.1005-3611.2009.05.028
https://doi.org/10.1016/S0005-7967(01)00061-4
https://doi.org/10.1093/jpepsy/jsv050
https://doi.org/10.1007/s10964-018-0974-7
https://doi.org/10.12677/IJPN.2020.93008

3396 Journal of Interpersonal Violence 41(11-12)

Jose, P. E., & Vierling, A. (2018). Cybervictimisation of adolescents predicts higher
rumination, which in turn, predicts worse sleep over time. Journal of Adolescence,
68, 127-135. https://doi.org/10.1016/j.adolescence.2018.07.011

Kliewer, W., Lepore, S. J., Oskin, D., & Johnson, P. D. (1998). The role of social
and cognitive processes in children’s adjustment to community violence.
Journal of Consulting and Clinical Psychology, 66(1), 199-209. https://doi.
org/10.1037/0022-006X.66.1.199

Kortesoja, L., Vainikainen, M. P., Hotulainen, R., Rimpeld, A., Dobewall, H.,
Lindfors, P., Karvonen, S., & Merikanto, 1. (2020). Bidirectional relationship of
sleep with emotional and behavioral difficulties: A five-year follow-up of finnish
adolescents. Journal of Youth and Adolescence, 49(6), 1277-1291. https://doi.
org/10.1007/s10964-020-01203-3

Kowalski, R. M., Giumetti, G. W., Schroeder, A. N., & Lattanner, M. R. (2014).
Bullying in the digital age: A critical review and meta-analysis of cyberbully-
ing research among youth. Psychological Bulletin, 140, 1073—1137. https://doi.
org/10.1037/a0035618

Lam, L. T., & Li, Y. (2013). The validation of the E-Victimisation scale (E-VS) and
the E-Bullying scale (E-BS) for adolescent. Computers in Human Behavior, 29,
3-7. https://doi.org/10.1016/j.chb.2012.06.021

Li, H., Zhang, W., & Yu, F. (2012). The relationship between victimization and
depression of adolescents. Psychological Development and Education, 28(1),
77-82. https://doi.org/10.16187/j.cnki.issn1001-4918.2012.01.004

Li, L., Jing,R. Z., Jin, G. Z., & Song, Y. P. (2023). Longitudinal associations between
traditional and cyberbullying victimization and depressive symptoms among
young Chinese: A mediation analysis. Child Abuse & Neglect, 140, 106141.
https://doi.org/10.1016/j.chiabu.2023.106141

Li, Y. (2021). The co-occurring patterns of bullying/victimization behaviors in ado-
lescents. Chinese Journal of Clinical Psychology, 29(3), 489—495. https://doi.
org/10.16128/j.cnki.1005-3611.2021.03.009

Liu, L., & Wang, M. F. (2020). Parental corporal punishment and child anxiety in
China: The moderating role of HPA-axis activity. Journal of Affective Disorders,
273, 500-507. https://doi.org/10.1016/j.jad.2020.04.055

Luk, J. W., Patock-Peckham, J. A., Medina, M., Terrell, N., Belton, D., & King, K.
M. (2016). Bullying perpetration and victimization as externalizing and internal-
izing pathways: A retrospective study linking parenting styles and self-esteem to
depression, alcohol use, and alcohol-related problems. Substance Use & Misuse,
51(1), 113—125. https://doi.org/10.3109/10826084.2015.1090453

Lundh, L. G., & Broman, J. E. (2000). Insomnia as an interaction between sleep-
interfering and sleep-interpreting processes. Journal of Psychosomatic Research,
49(5), 299-310. https://doi.org/10.1016/S0022-3999(00)00150-1

McLaughlin, K. A., Borkovec, T. D., & Sibrava, N. J. (2007). The effects of worry
and rumination on affect states and cognitive activity. Behavior Therapy, 38(1),
23-38. https://doi.org/10.1016/j.beth.2006.03.003


https://doi.org/10.1016/j.adolescence.2018.07.011
https://doi.org/10.1037/0022-006X.66.1.199
https://doi.org/10.1037/0022-006X.66.1.199
https://doi.org/10.1007/s10964-020-01203-3
https://doi.org/10.1007/s10964-020-01203-3
https://doi.org/10.1037/a0035618
https://doi.org/10.1037/a0035618
https://doi.org/10.1016/j.chb.2012.06.021
https://doi.org/10.16187/j.cnki.issn1001-4918.2012.01.004
https://doi.org/10.1016/j.chiabu.2023.106141
https://doi.org/10.16128/j.cnki.1005-3611.2021.03.009
https://doi.org/10.16128/j.cnki.1005-3611.2021.03.009
https://doi.org/10.1016/j.jad.2020.04.055
https://doi.org/10.3109/10826084.2015.1090453
https://doi.org/10.1016/S0022-3999(00)00150-1
https://doi.org/10.1016/j.beth.2006.03.003

Fang et al. 3397

Michl, L. C., McLaughlin, K. A., Shepherd, K., & Nolen-Hoeksema, S. (2013).
Rumination as a mechanism linking stressful life events to symptoms of depres-
sion and anxiety: Longitudinal evidence in early adolescents and adults. Journal
of Abnormal Psychology, 122(2), 339-352. https://doi.org/10.1037/a0031994

Nie, Q., Griffiths, M. D., & Teng, Z. (2024). The role of self-esteem in protecting
against cyber-victimization and gaming disorder symptoms among adolescents:
A temporal dynamics analysis. Journal of Youth and Adolescence, 53, 863—876.
https://doi.org/10.1007/s10964-023-01890-8

Nolen-Hoeksema, S., & Morrow, J. (1991). A prospective study of depression and
posttraumatic stress symptoms after a natural disaster: The 1989 Loma-Prieta
carthquake. Journal of Personality and Social Psychology, 61(1), 115-121.
https://doi.org/10.1037/0022-3514.61.1.115

Nolen-Hoeksema, S., Wisco, B. E., & Lyubomirsky, S. (2008). Rethinking rumi-
nation. Perspectives on Psychological Science, 3(5), 400-424. https://doi.
org/10.1111/5.1745-6924.2008.00088.x

Olweus, D. (1994). Bullying at school: Basic facts and effects of a school-based
intervention program. Journal of Child Psychology and Psychiatry, 35(7),
1171-1190. https://doi.org/10.1111/j.1469-7610.1994.tb01229.x

Pearlin, L. 1. (1989). The sociological study of stress. Journal of Health and Social
Behavior, 30(3), 241-256.

Pertegal, M. A., Oliva, A., & Rodriguez-Meirinhos, A. (2020). Development and vali-
dation of the Scale of Motives for Using Social Networking Sites (SMU-SNS) for
adolescents and youths. PLoS One, 14(12), ¢0225781. https://doi.org/10.1371/
journal.pone.0225781

Podsakoff, P. M., & Organ, D. W. (1986). Self-reports in organizational research:
Problems and prospects. Journal of Management, 12(4), 531-544. https://doi.
org/10.1177/014920638601200408

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behavior
Research Methods, 40(3), 879—891. https://doi.org/10.3758/BRM.40.3.879

Qiu, W. F., Ma, J. P, Xie, Z. Y., Xie, X. T., Wang, C. X., & Ye, Y. D. (2023).
Online risky behavior and sleep quality among Chinese college students: The
chain mediating role of rumination and anxiety. Current Psychology, 42(16),
13658-13668. https://doi.org/10.1007/s12144-021-02641-3

Schoeler, T., Duncan, L., Cecil, C. M., Ploubidis, G. B., & Pingault, J. B. (2018).
Quasi experimental evidence on short- and long-term consequences of bullying
victimization: A meta-analysis. Psychological Bulletin, 144, 1229-1246. https://
doi.org/10.1037/bul0000171

Shi, B.G., & Shen, J. L. (2007). The relationships among family SES, intelligence,
intrinsic motivation and creativity. Psychological Development and Education,
23(1), 30-34.

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Lowe, B. (2006). A brief mea-
sure for assessing generalized anxiety disorder: The GAD-7. Archives of Internal
Medicine, 166(10), 1092—-1097. https://doi.org/10.1001/archinte.166.10.1092


https://doi.org/10.1037/a0031994
https://doi.org/10.1007/s10964-023-01890-8
https://doi.org/10.1037/0022-3514.61.1.115
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1111/j.1469-7610.1994.tb01229.x
https://doi.org/10.1371/journal.pone.0225781
https://doi.org/10.1371/journal.pone.0225781
https://doi.org/10.1177/014920638601200408
https://doi.org/10.1177/014920638601200408
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1007/s12144-021-02641-3
https://doi.org/10.1037/bul0000171
https://doi.org/10.1037/bul0000171
https://doi.org/10.1001/archinte.166.10.1092

3398 Journal of Interpersonal Violence 41(11-12)

Sullivan, K., Zhu, Q., Wang, C., & Boyanton, D. (2021). Relations among peer vic-
timization, aggression, and school climate among elementary school students in
China. School Psychology Review, 53(6), 690—702. https://doi.org/10.1080/2372
966X.2021.1898290

Tokunaga, R. S. (2010). Following you home from school: A critical review and
synthesis of research on cyberbullying victimization. Computers in Human
Behavior, 26, 277-287. https://doi.org/10.1016/j.chb.2009.11.014

Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003). Rumination reconsidered:
A psychometric analysis. Cognitive Therapy and Research, 27(3), 247-259.
https://doi.org/10.1023/A:1023910315561

Williford, A., Orsi, R., DePaolis, K. J., & Isen, D. (2018). Cyber and traditional peer
victimization: Examining unique associations with children’s internalizing diffi-
culties. Children and Youth Services Review, 93, 51-59. https://doi.org/10.1016/j.
childyouth.2018.07.001

Xie, Q. L., Zhang, R., & Lan, W. J. (2023). The influence of perceived discrimi-
nation on the anxiety in college students with left-behind experience: The lon-
gitudinal mediating effect of self-esteem and rumination. Chinese Journal of
Clinical Psychology, 31(5), 1117-1116. https://doi.org/10.16128/j.cnki.1005-
3611.2023.05.018

Xing, X. P., Liu, X. R., & Wang, M. F. (2019). Parental warmth and harsh disci-
pline as mediators of the relations between family SES and Chinese preschooler’s
inhibitory control. Early Childhood Research Quarterly, 48, 237-245. https://
doi.org/10.1016/j.ecresq.2018.12.018

Yan, Y. W., Liu, M. Y., Tang, X. D., & Lin, R. M. (2010). On the stressors and its
phenomenological relationship with sleep quality. Advances in Psychological
Science, 18(10), 1537-1547.

Yang, R., Chen, J., Wang, R., Li, D. L., Hu, J.,, Wan, Y. H., Fang, J., & Zhang, S.
C. (2024). The effect of bullying victimization on sleep quality among Chinese
medical students: Timing, duration, and patterns. Journal of Affective Disorders,
344, 25-32. https://doi.org/10.1016/j.jad.2023.10.01 1

Ye, Y., Wang, H., Liao, X., Yu, C., & Zhang, W. (2024). Stressful life events,
sleep quality and non-suicidal self-injury in Chinese adolescents: The moder-
ating effect of sensation seeking. Behavioral Sciences, 14(4), 286. https://doi.
org/10.3390/bs14040286

Yu, Z. J., & Zhu, X. X. (2023). The association between victimization experiences
and suicidality: The mediating roles of sleep and depression. Journal of Affective
Disorders, 329, 243-250. https://doi.org/10.1016/j.jad.2023.02.093

Zhang, X. C., Fan, C. Y., Chu, X. W., & Chu, Y. H. (2020). Effect of cyberbullying
victimization on adolescents’ sleeping problem: The chain mediating role of per-
ceived stress and depression. Journal of Psychological Science, 43(2), 378-385.
https://doi.org/10.16719/j.cnki.1671-6981.20200217

Zhao, X. H., Liu, Z. Y., Zhao, L. Y., Wang, Q., & Zhang, L. G. (2023). Post-traumatic
stress disorder and mental health in Chinese college athletes during and after
the COVID-19 pandemic: The multiple mediating effects of basic psychological


https://doi.org/10.1080/2372966X.2021.1898290
https://doi.org/10.1080/2372966X.2021.1898290
https://doi.org/10.1016/j.chb.2009.11.014
https://doi.org/10.1023/A:1023910315561
https://doi.org/10.1016/j.childyouth.2018.07.001
https://doi.org/10.1016/j.childyouth.2018.07.001
https://doi.org/10.16128/j.cnki.1005-3611.2023.05.018
https://doi.org/10.16128/j.cnki.1005-3611.2023.05.018
https://doi.org/10.1016/j.ecresq.2018.12.018
https://doi.org/10.1016/j.ecresq.2018.12.018
https://doi.org/10.1016/j.jad.2023.10.011
https://doi.org/10.3390/bs14040286
https://doi.org/10.3390/bs14040286
https://doi.org/10.1016/j.jad.2023.02.093
https://doi.org/10.16719/j.cnki.1671-6981.20200217

Fang et al. 3399

needs and generalized anxiety disorder. Behavioral Sciences, 13(7), 567. https://
doi.org/10.3390/bs13070567

Zou, H. Y., Huang, J. X., Zhang, W., Wu, J. F., Wu, W. C., & Huo, L. J. (2023).
The effect of cyberbullying victimization and traditional bullying victimization
on suicidal ideation among Chinese female college students: The role of rumi-
nation and insomnia. Journal of Affective Disorders, 340, 862—870. https://doi.
org/10.1016/j.jad.2023.08.099

Author Biographies

Xin Fang is a doctoral candidate at the School of Education in Renmin University of
China. She received her master of education from Capital Normal University. Her
research interests include the influencing factors and developmental outcomes of ado-
lescents’ and youth’s bullying and victimization.

Fang Wang is a teacher at Psychological Services Center in Beijing Union University.
She received her PhD from Capital Normal University. Her research interests include
internalizing and externalizing symptoms in adolescents and youth, such as aggres-
sion and anxiety.

Wenxiu Tian is a counselor at the Law School in Shandong Judicial Police Vocational
College. She received her master of education from Capital Normal University. Her
research interests include school bullying and mental health.

Jundong Liao is a doctoral candidate at the School of Education in Renmin University
of China. He received his master’s degree from Sichuan Normal University. His
research interests include the emotional and behavioral problems in college students.

Xinyi Wei is a teacher at the School of Nursing in Putian University. He received his
PhD from Renmin University of China. His research interests focus on Internet addic-
tion behavior, Internet deviant behavior, and negative emotional problems.

Li Lei is a Professor at the School of Education in Renmin University of China. He
received his PhD in psychology from Beijing Normal University. His research experi-
ences have focused on developmental psychology and Internet psychology.


https://doi.org/10.3390/bs13070567
https://doi.org/10.3390/bs13070567
https://doi.org/10.1016/j.jad.2023.08.099
https://doi.org/10.1016/j.jad.2023.08.099

