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The COVID-19 pandemic impacts people’s mental health and behaviors, but the
influence mechanism between pandemic exposure, conflict behaviors, and online
aggressive behaviors during the COVID-19 outbreak remains unclear. This study will
address this gap. Data were collected from 1,153 college students in an online
survey that included an pandemic experiences scale, a post-traumatic stress disorder
(PTSD) scale, a conflict behaviors scale, and an online aggressive behaviors scale.
Structural equation modeling and multi-group comparisons were used to analyze the
data. Pandemic exposure positively predicted conflict and online aggressive behaviors
through hyperarousal symptoms, and negatively predicted these behaviors through
intrusive symptoms. The mediating roles of avoidance and negative alterations in
cognition and mood symptoms in the relations between pandemic exposure and conflict
behaviors and online aggressive behaviors were non-significant. Among male students,
pandemic exposure directly predicted conflict and online aggressive behaviors, but
for female students, pandemic exposure indirectly influenced these behaviors through
intrusive and hyperarousal symptoms. The intrusive and hyperarousal symptoms play
mediating roles in the relations between pandemic exposure and conflict behaviors
and online aggressive behaviors. Gender plays a moderating role in the above
mediating mechanism.
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) pandemic is considered as the most crucial global
health calamity of the century (1). The pandemic not only caused tremendous economic losses
to society, but also negatively impacted people’s physical and mental health. For example, since
the COVID-19 outbreak, many accusations were made over the Internet. Some people abused
the COVID-19 patients online, adopted hostile attitudes toward residents in pandemic areas and
accused them of spreading the virus. These accusations even escalated into regional attacks, cyber
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manhunt, and other online aggressive behaviors that caused huge
psychological pressure for the public (2). There were also some
real-world conflict behaviors that disturbed the social living order
and affected social stability. People’s daily lives, mental health,
and physical health were affected by these conflict behaviors and
online aggressive behaviors.

Previous studies have suggested that traumatized individuals
may show increased aggressive behaviors (3, 4). Researchers
have also found that during the COVID-19 pandemic in early
2020, conflicts and cyberbullying have risen sharply (5). For
example, among the young people who experienced COVID-19
pandemic and quarantine, their aggressive behaviors increased
significantly (6, 7). As individuals who had severer traumatic
exposure tended to experience high levels of anger and fear, they
were more likely to have aggressive behaviors (7, 8). In addition,
traumatic experiences may reduce individuals’ sense of intimacy
and trust in others (9, 10), which makes it difficult for them
to get along with others, inducing more interpersonal conflicts
and aggression. Therefore, traumatized individuals show more
aggressive behaviors (11). Many empirical studies have found
a correlation between traumatic experiences and aggressive
behaviors (12, 13), but most studies focused on trauma exposure
through events such as natural disasters and wars. Few studies
have examined the correlation between trauma exposure and
aggressive behaviors in the context of a public health emergency.
COVID-19 is a typical public health emergency and can be
considered as a traumatic event, which may elicit PTSD-like
responses and exacerbate other related mental health problems
(14, 15). And it is worth noting that home quarantine was an
important measure for pandemic prevention and control during
the COVID-19 pandemic. During this period, people’s scope of
activities was limited, and they spent more time online. Their
aggressive behaviors may therefore have manifested not only
as conflict behaviors in daily life, but also as online aggressive
behaviors in the virtual world. Therefore, this study assessed
the impact of exposure to the COVID-19 pandemic on conflict
behaviors and online aggressive behaviors.

Post-traumatic stress disorder (PTSD) may also play an
important role in the correlation between pandemic exposure
and conflict behaviors and online aggressive behaviors. Studies
have shown that individuals who had experienced major disaster
(e.g., an earthquake, war) reported a variety of psychological
problems. PTSD is one of the most common problems in this
context (16–19). PTSD symptoms of varying degrees were found
in 12.8% of youth people who had exposure to the COVID-19
pandemic in China (20). The detection rate of PTSD symptoms
among college students was estimated at 30.8% (21). In addition,
an individual’s PTSD symptoms are closely related to their
aggressive behaviors (22, 23). Compared with psychiatrically
healthy ones, individuals with PTSD showed a stronger tendency
toward aggression (24, 25). The cognitive action theory of PTSD
suggests that PTSD causes cognitive bias in the processing
of threatening information; therefore, mild evidence of threat
activates threat-response structures that bias the individual to
interpret ambiguous evidence as threatening. Their alertness
to threats is increased, thereby affecting their cognition and
emotion, and leading to more aggressive behaviors (8, 26). In

addition, individuals with PTSD may expect to reduce their
negative emotions by engaging in aggressive behaviors (27, 28).
It is worth noting that PTSD contains four symptom clusters
[intrusive symptoms, avoidance symptoms, negative alterations
in cognition and mood (NACM) symptoms, and hyperarousal
symptoms], each of which has different manifestations (29).
Thus, it is possible that these four symptom clusters exert
different impact on individuals’ aggressive behaviors. Therefore,
this study assumed that PTSD symptom clusters mediated the
correlation between pandemic exposure and conflict behaviors
and online aggressive behaviors (hypothesis 1).

Gender may also play a moderating role in the relations
between pandemic exposure and conflict behaviors and online
aggressive behaviors. A previous study found that the positive
rate of PTSD in females was significantly higher than that in
males (30). Other studies have shown that males were more
aggressive than females after traumatic events (31); males tended
to be more aggressive, whereas females reported higher PTSD
symptoms (32). In addition, females showed more emotional
problems (33) and males showed more aggressive behaviors (23).
These findings suggest that the effects of pandemic exposure
on PTSD and aggressive behaviors differ between males and
females. Augsburger and Maercker (34) reported that among
individuals with PTSD, males and females also had different
performance. For example, males scored higher than females
on aggression, anger, and verbal hostility scales (35, 36). These
findings suggest that there are gender differences in the relation
between PTSD and aggressive behaviors. Therefore, this study
assumed that gender plays a moderating role in the correlations
between pandemic exposure, PTSD, conflict behaviors, and
online aggressive behaviors (hypothesis 2).

In China, college students come from different places around
the country, especially given the enormous scale of population
migration. Therefore, all Chinese colleges postponed school
semesters in response to the pandemic prevention and control
requirements, which means college students’ free time was
extended. At present, college students belong to the cohort
of millennials and digital natives. Not only do they receive a
lot of information from the Internet in their free time, but it
also plays an important role in network communication (37).
These students were one of the representative groups affected
by COVID-19. Therefore, this study investigated college students
and compared the mediating role of PTSD symptom clusters in
the relations between pandemic exposure and conflict behaviors
and online aggressive behaviors in male and female students.

MATERIALS AND METHODS

Participants and Procedure
The investigation was conducted during May 9th to May 20th,
2020, about 4 months after the outbreak of COVID-19 pandemic.
At this time, most schools remained closed to prevent and
control the pandemic, and college students kept learning online
at home, so this investigation was carried out by Wenjuanxing
(an online survey platform). The online questionnaires were
spread via WeChat (a free messaging and calling app commonly
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used in China) directly to college students, and we also asked
college teachers or related workers to forward the questionnaires.
A total of 1,325 questionnaires was gathered, as all of the
items in the questionnaires were choice-forced, there was no
missing data. In order to ensure the quality of questionnaires,
students who submitted the questionnaire within 2 min and those
who answered randomly or regularly were excluded, and 1,153
questionnaires were finally retained.

Of these participants, 602 (52.2%) participants were female
and 551 (47.8%) were male, 665 (57.7%) came from the
countryside and 488 (42.3%) lived in the city. Participants’ age
ranged from 17 to 25 years, with a mean age of 20.2± 1.38 years.
This study was approved by the Research Ethics Committee of
the Department of Psychology and Behavioral Sciences, Zhejiang
University. Informed consent was obtained from all participants
and no compensation was provided to participants.

Measures
Pandemic Exposure
We used the pandemic experiences scale developed by Zhen and
Zhou (38) to assess the degree of pandemic exposure among
college students. This scale contains 10 items (e.g., “I became
infected during COVID-19 outbreak,” “I was quarantined during
COVID-19 outbreak”), each of which has “yes” and “no” response
options (no = 1 and yes = 2). The reliability of the scale was
acceptable in this study (Cronbach’s alpha = 0.68).

Post-traumatic Stress Disorder Symptoms
In this study, the PTSD Checklist from the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition was
used to investigate PTSD symptoms (39). This scale evaluates
PTSD symptoms in the past 2 weeks, and has four subscales:
intrusive symptoms, avoidance symptoms, NACM symptoms,
and hyperarousal symptoms. The entire scale has 20 items, and
each item is rated on a 5-point Likert-type scale from 0 to 4
(0 = not at all/only once and 4 = almost every day). In this
study, the internal consistency reliability of the scale was good
(Cronbach’s alpha = 0.96).

Conflict Behaviors
We used a self-developed conflict behaviors scale to assess
participants’ conflict behaviors. This scale was developed by
revising the Chinese version of the Buss-Perry Aggression
Questionnaire in Adolescents (40). The conflict behaviors scale
has four items (e.g., “I had physical conflicts with others”), and
each item is rated on a 3-point Likert-type scale from 1 to 3
(1 = no and 3 = always). The reliability of the conflict behaviors
scale was good in this study (Cronbach’s alpha = 0.75).

Online Aggressive Behaviors
We adopted and revised the overt aggression dimension of
the Instrumental Online Aggression Scale (41) to evaluate
participants’ online aggressive behaviors. The original dimension
has seven items, and we deleted three items as these items
are not in line with the actual life of today’s college students
(e.g., the “MSN” and “Feixin” described in one item are two
outdated applications years ago). This revised scale has four items

(e.g., “During the pandemic, I have made malicious or hurtful
comments on someone on the Internet”), with each item rated on
a 3-point Likert-type scale from 1 to 3 (1 = no, 3 = always). In this
study, the internal consistency reliability of the online aggressive
behaviors scale was good (Cronbach’s alpha = 0.79).

Data Analysis
We used SPSS 18.0 and Amos 24.0 to conduct descriptive
statistical analysis and model analysis, respectively. First,
Pearson’s product-moment correlation was used to examine
the correlation between major variables. Then, a direct effects
model with paths from pandemic exposure to conflict behaviors
and online aggressive behaviors was established. Based on the
direct model, we inserted the four PTSD symptom clusters
as mediators, and developed a final indirect effects model.
Finally, we constrained the non-significant paths to zero, thereby
establishing a parsimonious path model. Chi-square values, the
comparative fit index (CFI), the Tucker–Lewis index (TLI), and
the root mean square error of approximation (RMSEA) were
used to evaluate model fit. The critical values of model fit were:
CFI > 0.90, TLI > 0.90, and RMSEA < 0.08 (42, 43). The final
results showed that the model fit the data well.

RESULTS

Correlations Between Gender, Pandemic
Exposure, Post-traumatic Stress
Disorder Symptom Clusters, Conflict
Behaviors, and Online Aggressive
Behaviors
Table 1 shows the correlations between gender, pandemic
exposure, PTSD symptom clusters, conflict behaviors, and online
aggressive behaviors. Gender had significant associations with
pandemic exposure, avoidance symptoms, and online aggressive
behaviors. Pandemic exposure had positive associations with all
variables except for avoidance symptoms. There were significant
positive pairwise correlations between intrusive symptoms,
avoidance symptoms, NACM symptoms, and hyperarousal
symptoms. These four symptom clusters had significant and
positive correlations with conflict behaviors and online aggressive
behaviors. A significant and positive correlation was also
found in the relation between conflict behaviors and online
aggressive behaviors.

Testing the Mediating Roles of
Post-traumatic Stress Disorder
Symptom Clusters
To examine the mediating roles of PTSD symptom clusters in
the relations between pandemic exposure and conflict behaviors
and online aggressive behaviors, we established a direct effects
model with paths from pandemic exposure to conflict behaviors
and online aggressive behaviors. Because of the high correlation
between conflict behaviors and online aggressive behaviors,
we established a correlation path between the two dependent

Frontiers in Psychiatry | www.frontiersin.org 3 March 2022 | Volume 13 | Article 809173

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-809173 March 11, 2022 Time: 16:47 # 4

Zhen et al. Pandemic Exposure, PTSD, and Conflict Behaviors

TABLE 1 | Descriptive statistics and correlations among main variables.

Variables M (SD) 1 2 3 4 5 6 7

1. Gender – 1

2. Pandemic exposure 12.43 (1.68) 0.08** 1

3. Intrusive symptom 10.77 (3.46) 0.05 0.07* 1

4. Avoidance symptom 4.45 (1.52) −0.08* 0.01 0.72*** 1

5. NACM symptom 15.70 (4.92) −0.03 0.06* 0.79*** 0.75*** 1

6. Hyperarousal symptom 13.80 (4.51) 0.01 0.07* 0.80*** 0.69*** 0.88*** 1

7. Conflict behaviors 5.02 (1.40) 0.04 0.11** 0.19*** 0.18*** 0.29*** 0.34*** 1

8. Online aggressive behaviors 4.64 (1.28) −0.22*** 0.10** 0.10** 0.14** 0.17*** 0.18*** 0.35***

***p < 0.001, **p < 0.01, *p < 0.05. NACM, negative alterations in cognition and mood; M, mean; SD, standard deviation.

variables to avoid type I error. The model fit the data completely:
χ2(0) = 0 and CFI = 1.00. The path analysis revealed that
pandemic exposure directly predicted both conflict behaviors
(β = 0.112, p < 0.001) and online aggressive behaviors (β = 0.101,
p < 0.001).

Based on the direct effects model, we inserted the four
PTSD symptom clusters as mediators between pandemic
exposure and conflict behaviors and online aggressive behaviors.
Then, we established pairwise correlations between the four
symptom clusters, and developed a final indirect effects model.
The final indirect effects model fit the data completely:
χ2(0) = 0 and CFI = 1.00. Path analysis revealed five
non-significant predictive paths: from pandemic exposure to
avoidance symptoms (β = 0.011, p > 0.05); from avoidance
symptoms to conflict behaviors (β = –0.059, p > 0.05) to online
aggressive behaviors (β = 0.087, p > 0.05); and from NACM
symptoms to conflict behaviors (β = 0.095, p > 0.05) to online
aggressive behaviors (β = 0.074, p > 0.05); the other predictive
paths were significant.

Next, we constrained these non-significant paths to zero and
established a parsimonious path model that fit the data well
(see Figure 1): χ2(5) = 13.901, CFI = 0.998, TLI = 0.991,
and RMSEA = 0.039. The path analysis showed that pandemic
exposure positively predicted conflict behaviors (β = 0.09,
p < 0.001), online aggressive behaviors (β = 0.09, p < 0.001),
intrusive symptoms (β = 0.07, p < 0.01), NACM symptoms
(β = 0.05, p < 0.01), and hyperarousal symptoms (β = 0.06,
p < 0.01). Intrusive symptoms negatively predicted conflict
behaviors (β = –0.21, p < 0.001) and online aggressive behaviors
(β = –0.14, p < 0.01), and hyperarousal symptoms positively
predicted conflict behaviors (β = 0.48, p < 0.001) and online
aggressive behaviors (β = 0.28, p < 0.001). In short, these
results showed that pandemic exposure negatively predicted
conflict behaviors and online aggressive behaviors through
intrusive symptoms, and positively predicted these behaviors via
hyperarousal symptoms.

Testing the Moderating Role of Gender
Structural equation modeling and multi-group comparisons were
used to investigate the differences between male and female
participants (Figure 1). We defined two models with nested
relations: Model 1 (zero model) was defined as the male and
female groups having the same model structure, and there were

no restrictions on the parameters in the model. Based on Model
1, Model 2 (measurement model) was defined with the path
coefficients of these two groups being equal. The results showed
that Model 1 fit the data well: χ2(14) = 120.763, CFI = 0.976,
TLI = 0.927, and RMSEA = 0.081. Model 2 also fit the data well:
χ2(23) = 140.741, CFI = 0.973, TLI = 0.951, and RMSEA = 0.067.
The model comparison results showed that the differences
between Model 1 and Model 2 were significant [1χ2(9) = 19.978,
p = 0.018]. Therefore, there were significant gender-based
differences in the model in which PTSD mediated the association
between pandemic exposure and conflict behaviors and online
aggressive behaviors.

To investigate specific gender-based differences in the
mediation model, we compared the path coefficients of the
male and female models (see Table 2). The results showed that
for male students, pandemic exposure directly and positively
predicted conflict behaviors and online aggressive behaviors, but
the predictive effect of pandemic exposure on PTSD symptom
clusters was non-significant. Intrusive symptoms negatively
predicted conflict behaviors and online aggressive behaviors,
whereas hyperarousal symptoms positively predicted these
two behaviors. For female students, pandemic exposure had
non-significant direct relations with conflict behaviors and
online aggressive behaviors, but significantly and positively
predicted intrusive symptoms, hyperarousal symptoms, and
NACM symptoms. Hyperarousal symptoms significantly and
positively predicted conflict behaviors and online aggressive
behaviors, whereas intrusive symptoms significantly and
negatively predicted conflict behaviors. The relation between
intrusive symptoms and online aggressive behaviors was non-
significant. These results showed that in males, pandemic
exposure directly and positively predicted conflict behaviors and
online aggressive behaviors, but did not indirectly affect these
two behaviors through PTSD symptom clusters. For females,
pandemic exposure did not directly affect conflict and online
aggressive behaviors, but predicted these two behaviors via PTSD
symptom clusters. This means that pandemic exposure reduced
female students’ conflict behaviors through inducing intrusive
symptoms, and increased their conflict behaviors and online
aggressive behaviors through inducing hyperarousal symptoms.

From the perspective of the whole model, the global
prediction coefficient of female students’ pandemic exposure
to their conflict behaviors was 0.085 (0.054 + 0.097 ×
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FIGURE 1 | The parsimonious path model of PTSD. ***p < 0.001, **p < 0.01, NACM, negative alterations in cognition and mood.

TABLE 2 | Path coefficients in male and female students.

Paths Male Female

β β

Pandemic exposure→ Conflict behaviors 0.139*** 0.054

Pandemic exposure→ Online aggressive behaviors 0.196*** 0.050

Pandemic exposure→ Intrusive symptom 0.008 0.097**

Pandemic exposure→ NACM 0.002 0.087**

Pandemic exposure→ Hyperarousal symptom 0.001 0.101***

Intrusive symptom→ Conflict behaviors −0.241*** −0.177**

Hyperarousal symptom→ Conflict behaviors 0.531*** 0.477***

Intrusive symptom→ Online aggressive behaviors −0.183** −0.042

Hyperarousal symptom→ Online aggressive behaviors 0.367*** 0.176**

***p < 0.001, **p < 0.01 NACM, negative alterations in cognition and mood.

(–0.177) + 0.101 × 0.477), and the global prediction coefficient
to online aggressive behaviors was 0.064 (0.050 + 0.097 × (–
0.042) + 0.101 × 0.176). This means that pandemic exposure
could still induce conflict behaviors and online aggressive
behaviors among female college students. In addition, we found
that the global prediction coefficient for male students’ pandemic
exposure to their conflict behavior was 0.138 (0.139 + 0.008 × (–
0.241) + 0.001 × 0.531), and the global prediction coefficient
to online aggressive behaviors was 0.195 (0.196 + 0.008 × (–
0.183) + 0.001 × 0.367). These coefficients were significantly
higher than the coefficients for females. Compared with females,
male students’ pandemic exposure induced more conflict
behaviors and online aggressive behaviors.

DISCUSSION

This study investigated the mechanism by which pandemic
exposure influenced conflict behaviors and online aggressive
behaviors through PTSD symptom clusters among college
students. The results showed that college students’ pandemic

exposure significantly and positively predicted their conflict
behaviors and online aggressive behaviors, which was consistent
with previous studies (12). Based on Dollard’s frustration-
aggression hypothesis and Ben-Zur’s interpretation model
about risk behaviors (27, 44), individuals may take aggressive
behaviors as the attempt to repair, terminate, or avoid
negative emotional states (45). Given the large amount of
negative information from pandemic exposure, a variety
of negative emotions emerged in individuals, which may
lead to emotion dysregulation (46). Emotions are of great
importance in those unfamiliar and complex situations (47),
such as when exposed to COVID-19 or other public health
emergencies. Aggressive behaviors may be regarded as a strategy
to repair and manage these negative emotions. Individuals
may hope to adjust their behavioral reactions and change
their emotional experiences through conflict behaviors and
online aggressive behaviors, thereby moderating the impacts of
negative emotions.

In addition, we found that pandemic exposure negatively
predicted conflict and online aggressive behaviors through
the PTSD intrusive symptom cluster. The intrusive symptom
cluster encompasses a series of uncontrolled and intrusive
repeated experiences of traumatic events (29), and causes
the individual to experience intense and lasting psychological
pain. The COVID-19 pandemic had huge implications and
lasted for a long time. Pandemic information from reality
and cyber media may amplify individuals’ perception of
risk (48), and individuals were repeatedly exposed to the
pandemic; therefore, pandemic exposure significantly predicted
their intrusive symptoms. The more serious the intrusive
symptoms are, the more individuals may be immersed in negative
ruminating on pandemic exposure (49), resulting in strong
emotional experiences and memories. Individuals immersed
themselves in negative emotions, and this may reduce their
external behaviors. Therefore, pandemic exposure negatively
predicted conflict behaviors and online aggressive behaviors
through the intrusive symptom cluster.

Frontiers in Psychiatry | www.frontiersin.org 5 March 2022 | Volume 13 | Article 809173

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-809173 March 11, 2022 Time: 16:47 # 6

Zhen et al. Pandemic Exposure, PTSD, and Conflict Behaviors

Moreover, pandemic exposure positively predicted conflict
and online aggressive behaviors through hyperarousal symptoms.
The main symptoms of the hyperarousal cluster are excessive
vigilance, easy to anger with little provocation, and possibly
reckless behaviors (29). This study found that pandemic
exposure significantly predicted hyperarousal symptoms. We
assumed that with pandemic spread more and more widely,
the diagnosed cases increased, and prevention and control
measures progressed, people became more alert to face-to-
face communication. With the increase of pandemic exposure,
people’s alertness may also increase. This finding was consistent
with previous studies (46, 50). Furthermore, in accordance
with the cognitive action theory of PTSD (8, 26), individuals
with hyperarousal symptoms may have cognitive biases when
processing information. For example, they may be oversensitive
and have intensified experiences of angry even facing a small
amount of threatening information (51), resulting in strong
aggressive behaviors. Therefore, pandemic exposure positively
predicted conflict behaviors and online aggressive behaviors
through the hyperarousal symptom cluster.

We found that pandemic exposure did not indirectly predict
conflict behaviors and online aggressive behaviors through
avoidance symptoms. One reason for this result may be that
pandemic exposure could not significantly predict avoidance
symptoms. The main manifestation of avoidance symptoms is
the continuous avoidance of memories, thoughts, and external
stimuli related to traumatic events. At the time of our
investigation, the pandemic continues to rebound in China,
but the momentum of pandemic prevention and control had
been consolidated. People are willing to understand the relevant
knowledge of pandemic and learn how to prevent COVID-19,
especially for college students who have stronger adaptability and
information processing ability. Therefore, the relation between
pandemic exposure and avoidance symptoms was non-significant
in this study. In addition, our study found that avoidance
symptoms did not directly predict conflict behaviors and online
aggressive behaviors. We assumed that individuals with high
avoidance symptoms may be more likely to adopt cognitive
avoidance and behavioral avoidance to deal with problems (52),
rather than showing direct and explicit aggressive behaviors.
Therefore, the indirect relation between pandemic exposure and
these two behaviors through the avoidance symptom cluster was
non-significant.

We also found that pandemic exposure did not predict
conflict behaviors and online aggressive behaviors through
NACM symptoms. Individuals with NACM symptoms
mainly manifest as immersing themselves in negative
emotions for a long time, having magnified negative beliefs
and expectations about themselves, others and the world,
and they may alienate others (29). This study found that
pandemic exposure significantly predicted NACM symptoms.
The transmission of COVID-19 is hidden, and pandemic
prevention and control measures require people to enforce
social distancing (53). Therefore, individuals may lack trust
in others, and their strong negative emotions toward the
outside world resulted in NACM symptoms. Individuals with
NACM symptoms may have fewer positive emotions and

may generalize negative emotions, resulting in negative self-
cognition/emotions and significantly reduced participation
and interest in external activities. Therefore, the correlation
between NACM symptoms and explicit aggressive behaviors
was non-significant, and pandemic exposure could not predict
conflict behaviors and online aggressive behaviors through the
NACM symptom cluster.

We showed that gender played a moderating role in
the relations between pandemic exposure, PTSD symptom
clusters, conflict behaviors, and online aggressive behaviors,
which supported our hypothesis. Previous studies (54) found
that after traumatic events, females showed more PTSD
symptoms than males and males had higher rates of behavioral
problems than females (32, 55). We assumed that this may
be explained by the differences in coping strategies between
males and females (56). During the pandemic, males might
deal with pressure directly and explicitly, and they tended
to adopt explicit behaviors to “fight” with problems. Thus,
pandemic exposure directly predicted their conflict and online
aggressive behaviors. Compared with males, females were
more likely to use emotion-focused coping strategies (57)
to tackle the stress following the pandemic, resulting in
their intrusive and hyperarousal symptoms. When intrusive
symptoms appear, females may not be able to deal with
their problems alone and therefore seek more social support
than usual (58). However, the decrease in interpersonal
communication during the pandemic meant that females could
access less social support, and therefore immersed themselves
in mental pain and reduced external aggressive behaviors.
When hyperarousal symptoms appear, females may become
extremely sensitive to external information, easy to anger, and
show more aggressive behaviors. Pandemic exposure indirectly
affected conflict and online aggressive behaviors mainly through
these two symptoms. Therefore, we proposed that gender
played a moderating role in the relations between pandemic
exposure, PTSD symptom clusters, conflict behaviors, and online
aggressive behaviors.

The findings indicate that during the COVID-19 pandemic or
other future public health emergencies, health care departments
should not only pay attention to the youth’s psychological
symptoms, but also care about their behavioral problems to
avoid potential public unrest, since pandemic exposure can
trigger conflict behaviors and online aggressive behaviors via
PTSD symptoms. What is more, gender differences should
be considered while carrying out psychological intervention.
Priority can be given to targeted intervention on the risk of males’
behavioral problems and females’ PTSD symptoms.

Several limitations of the present study should be noted. First,
different people in different pandemic phrases may have distinct
psychological and behavioral responses to the pandemic, thus
the generalization of our findings to other populations in other
public health events should be with caution. Second, the cross-
sectional design of this study did not indicate the causal relations
between the variables. Third, for safety reasons, we carried
out this study by using online questionnaires, future research
can consider additional interviews or experimental designs to
deepen the findings.
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CONCLUSION

The present study found that intrusive symptoms and
hyperarousal symptoms mediated the relations between
pandemic exposure and conflict behaviors and online aggressive
behaviors in college students, and gender played a moderating
role in the above mediation model. Our findings enriched
body of knowledge regarding the underlying mechanism that
pandemic exposure influencing conflict behaviors and online
aggressive behaviors in male and female populations, which
helped to inform the mental health service system in a public
health emergency.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Research Ethics Committee of

the Department of Psychology and Behavioral Sciences,
Zhejiang University. The patients/participants provided
their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

BZ contributed to the design of the study, analysis of data,
and writing and revision of the manuscript. BY contributed
to the visualization, project administration, and writing and
revision of the manuscript. XZ contributed to the collection of
data, analysis of data, writing and revision of the manuscript.
All authors contributed to the article and approved the
submitted version.

FUNDING

This study was supported by the National Youth
Project for National Social Sciences of China (Education)
(Grant No. CHA200259).

REFERENCES
1. Chakraborty I, Maity P. COVID-19 outbreak: migration, effects on society,

global environment and prevention. Sci Total Environ. (2020) 728:138882.
doi: 10.1016/j.scitotenv.2020.138882

2. Zhu J, Li Y. Discourse disorder and its treatment in the network public opinion
of emergencies. J Social Theory Guide. (2020) 7:112–8.

3. Nel P, Righarts M. Natural disasters and the risk of violent civil conflict. Int
Stud Quar. (2008) 52:159–85. doi: 10.1111/j.1468-2478.2007.00495.x

4. Rasche K, Dudeck M, Otte S, Klingner S, Vasic N, Streb J. Factors influencing
the pathway from trauma to aggression: a current review of behavioral studies.
Neurol Psychiatry Brain Res. (2016) 22:75–80. doi: 10.1016/j.npbr.2016.01.009

5. Deng S, Feng X. How perceived threat of COVID-19 related to aggressive
tendencies during the pandemic in Hubei Province and other regions of China:
mediators and moderators. Curr Psychol. (2021) 24:1–14. doi: 10.1007/s12144-
021-01792-7

6. Parola A, Rossi A, Tessitore F, Troisi G, Mannarini S. Mental health through
the COVID-19 quarantine: a growth curve analysis on Italian young adults.
Front Psychol. (2020) 11:567484. doi: 10.3389/fpsyg.2020.567484

7. Ye B, Zeng Y, Im H, Liu M, Wang X, Yang Q. The relationship between fear
of COVID-19 and online aggressive behavior: a moderated mediation model.
Front Psychol. (2021) 12:589615. doi: 10.3389/fpsyg.2021.589615

8. Chemtob CM, Novaco RW, Hamada RS, Gross DM, Smith G. Anger
regulation deficits in combat-related posttraumatic stress disorder. J Traum
Stress. (1997) 10:17–36. doi: 10.1002/jts.2490100104

9. LaMotte AD, Taft CT, Weatherill RP. Mistrust of others as a mediator of the
relationship between trauma exposure and use of partner aggression. Psychol
Trauma Theory Res Pract Policy. (2016) 8:535–40. doi: 10.1037/tra0000157

10. Rizkalla N, Segal SP. Trauma during humanitarian work: the effects on
intimacy, wellbeing and PTSD-symptoms. Eur J Psychotraumatol. (2019)
10:1679065. doi: 10.1080/20008198.2019.1679065

11. Solomon Z, Dekel R, Zerach G. The relationships between posttraumatic stress
symptom clusters and marital intimacy among war veterans. J Fam Psychol.
(2008) 22:659–66. doi: 10.1037/a0013596

12. Gillikin C, Habib L, Evces M, Bradley B, Ressler KJ, Sanders J. Trauma
exposure and PTSD symptoms associate with violence in inner city civilians. J
Psychiatr Res. (2016) 83:1–7. doi: 10.1016/j.jpsychires.2016.07.027

13. Zadeh ZF, Malik SM. Expression of aggressive tendencies in the drawings of
children and youth who survived the northern Pakistan earthquake. Eur J
Psychol. (2009) 5:64–81. doi: 10.5964/ejop.v5i2.267

14. Bridgland VM, Moeck EK, Green DM, Swain TL, Nayda DM, Matson LA,
et al. Why the COVID-19 pandemic is a traumatic stressor. PLoS One. (2021)
16:e0240146. doi: 10.1371/journal.pone.0240146

15. Shevlin M, Hyland P, Karatzias T. Is posttraumatic stress disorder meaningful
in the context of the COVID-19 pandemic? A response to Van Overmeire’s
commentary on Karatzias et al. 2020. J Traum Stress. (2020) 33:866–8. doi:
10.1002/jts.22592

16. Arnberg FK, Johannesson KB, Michel PO. Prevalence and duration of PTSD
in survivors 6 years after a natural disaster. J Anx Disord. (2013) 27:347–52.
doi: 10.1016/j.janxdis.2013.03.011

17. Gonzalez A, Rasul R, Molina L, Schneider S, Bevilacqua K, Bromet EJ, et al.
Differential effect of hurricane sandy exposure on PTSD symptom severity:
comparison of community members and responders. Occupat Environ Med.
(2019) 76:881–7. doi: 10.1136/oemed-2019-105957

18. Schwartz RM, Rasul R, Gargano LM, Lieberman-Cribbin W, Brackbill RM,
Taioli E. Examining associations between Hurricane Sandy exposure and
posttraumatic stress disorder by community of residence. J Traum Stress.
(2019) 32:677–87. doi: 10.1002/jts.22445

19. Lin C, Wu X, Zhang Y, Zang W, Zhou X, Dai Y. Investigation on mental
health state of primary and secondary school students after 30 months of
Wenchuan Earthquake. Psychol Dev Educ. (2013) 29:631–40. doi: 10.16187/
j.cnki.issn1001-4918.2013.06.005

20. Liang L, Gao T, Ren H, Cao R, Qin Z, Hu Y, et al. Post-traumatic
stress disorder and psychological distress in Chinese youths following the
COVID-19 emergency. J Health Psychol. (2020) 25:1164–75. doi: 10.1177/
1359105320937057

21. Chi X, Becker B, Yu Q, Willeit P, Jiao C, Huang L, et al. Prevalence
and psychosocial correlates of mental health outcomes among chinese
college students during the coronavirus disease (COVID-19) pandemic. Front
Psychiatry. (2020) 11:803. doi: 10.3389/fpsyt.2020.00803

22. Strom TQ, Leskela J, James LM, Thuras P, Voller E, Weigel R, et al. An
exploratory examination of risk-taking behavior and PTSD symptom severity
in a veteran sample. Milit Med. (2012) 177:390–6. doi: 10.7205/MILMED-D-
11-00133

Frontiers in Psychiatry | www.frontiersin.org 7 March 2022 | Volume 13 | Article 809173

https://doi.org/10.1016/j.scitotenv.2020.138882
https://doi.org/10.1111/j.1468-2478.2007.00495.x
https://doi.org/10.1016/j.npbr.2016.01.009
https://doi.org/10.1007/s12144-021-01792-7
https://doi.org/10.1007/s12144-021-01792-7
https://doi.org/10.3389/fpsyg.2020.567484
https://doi.org/10.3389/fpsyg.2021.589615
https://doi.org/10.1002/jts.2490100104
https://doi.org/10.1037/tra0000157
https://doi.org/10.1080/20008198.2019.1679065
https://doi.org/10.1037/a0013596
https://doi.org/10.1016/j.jpsychires.2016.07.027
https://doi.org/10.5964/ejop.v5i2.267
https://doi.org/10.1371/journal.pone.0240146
https://doi.org/10.1002/jts.22592
https://doi.org/10.1002/jts.22592
https://doi.org/10.1016/j.janxdis.2013.03.011
https://doi.org/10.1136/oemed-2019-105957
https://doi.org/10.1002/jts.22445
https://doi.org/10.16187/j.cnki.issn1001-4918.2013.06.005
https://doi.org/10.16187/j.cnki.issn1001-4918.2013.06.005
https://doi.org/10.1177/1359105320937057
https://doi.org/10.1177/1359105320937057
https://doi.org/10.3389/fpsyt.2020.00803
https://doi.org/10.7205/MILMED-D-11-00133
https://doi.org/10.7205/MILMED-D-11-00133
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-809173 March 11, 2022 Time: 16:47 # 8

Zhen et al. Pandemic Exposure, PTSD, and Conflict Behaviors

23. Taft CT, Creech SK, Murphy CM. Anger and aggression in PTSD. Curr Opin
Psychol. (2017) 14:67–71. doi: 10.1016/j.copsyc.2016.11.008

24. Jakupcak M, Conybeare D, Phelps L, Hunt S, Holmes HA, Felker B, et al.
Anger, hostility, and aggression among Iraq and Afghanistan war veterans
reporting PTSD and subthreshold PTSD. J Traum Stress. (2007) 20:945–54.
doi: 10.1002/jts.20258

25. Watkins LE, Sippel LM, Pietrzak RH, Hoff R, Harpaz-Rotem I. Co-occurring
aggression and suicide attempt among veterans entering residential treatment
for PTSD: the role of PTSD symptom clusters and alcohol misuse. J Psychiatr
Res. (2017) 87:8–14. doi: 10.1016/j.jpsychires.2016.12.009

26. Chemtob CM, Roitblat HL, Hamada RS, Carlson JG, Twentyman CT. A
cognitive action theory of post-traumatic stress disorder. J Anx Disord. (1988)
2:253–75. doi: 10.1016/0887-6185(88)90006-0

27. Ben-Zur H, Zeidner M. Threat to life and risk-taking behaviors: a review
of empirical findings and explanatory models. Pers Soc Psychol Rev. (2009)
13:109–28. doi: 10.1177/1088868308330104

28. Weiss NH, Tull MT, Viana AG, Anestis MD, Gratz KL. Impulsive behaviors
as an emotion regulation strategy: Examining associations between PTSD,
emotion dysregulation, and impulsive behaviors among substance dependent
inpatients. J Anx Disord. (2012) 26:453–8. doi: 10.1016/j.janxdis.2012.
01.007

29. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. Washington, DC: American Psychiatric Association (2013).

30. Liu N, Zhang F, Wei C, Jia Y, Shang Z, Sun L, et al. Prevalence and predictors
of PTSS during COVID-19 outbreak in China hardest-hit areas: gender
differences matter. Psychiatry Res. (2020) 287:112921. doi: 10.1016/j.psychres.
2020.112921

31. Vandenberg B, Marsh U. Aggression in youths: child abuse, gender and SES.
North Am J Psychol. (2009) 11:437–41.

32. Nuttman-Shwartz O. Children and adolescents facing a continuous security
threat: aggressive behavior and post-traumatic stress symptoms. Child Abuse
Neglect. (2017) 69:29–39. doi: 10.1016/j.chiabu.2017.04.008

33. Orengo-Aguayo R, Stewart RW, de Arellano MA, Suárez-Kindy JL, Young
J. Disaster exposure and mental health among Puerto Rican youths after
Hurricane Maria. JAMA Netw Open. (2019) 2:e192619. doi: 10.1001/
jamanetworkopen.2019.2619

34. Augsburger M, Maercker A. Associations between trauma exposure,
posttraumatic stress disorder, and aggression perpetrated by women. A meta-
analysis. Clin Psychol Sci Pract. (2020) 27:e12322. doi: 10.1111/cpsp.12322

35. Castillo DT, Baca JCD, Conforti K, Qualls C, Fallon SK. Anger in PTSD:
general psychiatric and gender differences on the BDHI. J Loss Trauma. (2002)
7:119–28. doi: 10.1080/153250202753472282

36. Miller MW, Resick PA. Internalizing and externalizing subtypes in female
sexual assault survivors: implications for the understanding of complex PTSD.
Behav Therapy. (2007) 38:58–71. doi: 10.1016/j.beth.2006.04.003

37. Li W. Construction of a social mentality guidance mechanism for college
students under a major epidemic. Ideol Polit Educ Res. (2020) 36:42–5. doi:
10.15938/j.cnki.iper.2020.04.008

38. Zhen R, Zhou X. Predictive factors of public anxiety under the outbreak of
COVID-19. Chin J Appl Psychol. (2020) 26:99–107.

39. Weathers FW. The PTSD Checklist for DSM-5 (PCL-5): Development and
Initial Psychometric Analysis. (2013).

40. Liu J, Zhou Y, Gu W. Reliability and validity of Chinese version of buss-perry
aggression questionnaire in adolescents. Chin J Clin Psychol. (2009) 17:449–51.
doi: 10.1080/00223890701317004

41. Zhao F, Gao W. Reliability and validity of the adolescent online aggressive
behavior scale. Chin Mental Health J. (2012) 26:439–44.

42. Wen Z, Chang L, Hau K-T, Liu H. Testing and application of the mediating
effects. Acta Psychol Sin. (2004) 5:614–20.

43. Wen Z, Hau K-T, Marsh HW. Structural equation model testing : cutoff
criteria for goodness of fit indices and chi-square test. Acta Psychol Sin. (2004)
2:186–94.

44. Dollard J, Miller NE, Doob LW, Mowrer OH, Sears RR. Frustration and
Aggression. New Haven, CT: Yale University Press (1939). doi: 10.1037/10022-
000

45. Roberton T, Daffern M, Bucks RS. Emotion regulation and
aggression. Aggres Viol Behav. (2012) 17:72–82. doi: 10.1016/j.avb.2011.
09.006

46. Miles SR, Menefee DS, Wanner J, Teten Tharp A, Kent TA. The relationship
between emotion dysregulation and impulsive aggression in veterans with
posttraumatic stress disorder symptoms. J Interpers Viol. (2016) 31:1795–816.
doi: 10.1177/0886260515570746

47. Pakaslahti L. Children’s and adolescents’ aggressive behavior in context: the
development and application of aggressive problem-solving strategies.
Aggres Viol Behav. (2000) 5:467–90. doi: 10.1016/S1359-1789(98)00
032-9

48. Chao M, Xue D, Liu T, Yang H, Hall BJ. Media use and acute psychological
outcomes during COVID-19 outbreak in China. J Anx Disord. (2020)
74:102248. doi: 10.1016/j.janxdis.2020.102248

49. Zhou X, Wu X, Wang W, Tian Y. The relation between repetitive trauma
exposure and posttraumatic stress disorder: understanding the roles of feelings
of safety and cognitive reappraisal. Psychol Dev Educ. (2018) 34:90–7. doi:
10.16187/j.cnki.issn1001-4918.2018.01.11

50. Zhou X, Wu X. Posttraumatic stress disorder and aggressive behavior
in adolescents: a longitudinal and interpersonal functional approach.
Child Youth Serv Rev. (2020) 114:105027. doi: 10.1016/j.childyouth.2020.
105027

51. Makin-Byrd K, Bonn-Miller MO, Drescher K, Timko C. Posttraumatic stress
disorder symptom severity predicts aggression after treatment. J Anx Disord.
(2012) 26:337–42. doi: 10.1016/j.janxdis.2011.11.012

52. Tiet Q, Rosen C, Cavella S, Moos R, Finney J, Yesavage J. Coping, symptoms,
and functioning outcomes of patients with posttraumatic stress disorder. J
Traum Stress. (2006) 19:799–811. doi: 10.1002/jts.20185

53. Coroiu A, Moran C, Campbell T, Geller AC. Barriers and facilitators of
adherence to social distancing recommendations during COVID-19 among
a large international sample of adults. PLoS One. (2020) 15:e0239795. doi:
10.1371/journal.pone.0239795

54. Hourani L, Williams J, Bray R, Kandel D. Gender differences in the expression
of PTSD symptoms among active duty military personnel. J AnxDisord. (2015)
29:101–8. doi: 10.1016/j.janxdis.2014.11.007

55. Ayub M, Poongan I, Masood K, Gul H, Ali M, Farrukh A, et al. Psychological
morbidity in children 18 months after Kashmir Earthquake of 2005. Child
Psychiatry Hum Dev. (2012) 43:323–36. doi: 10.1007/s10578-011-0267-9

56. Olff M, Langeland W, Draijer N, Gersons BP. Gender differences in
posttraumatic stress disorder. Psychol Bull. (2007) 133:183. doi: 10.1037/0033-
2909.133.2.183

57. Armour C, Elhai JD, Layne CM, Shevlin M, Durakoviæ-Belko E, Djapo N,
et al. Gender differences in the factor structure of posttraumatic stress disorder
symptoms in war-exposed adolescents. J Anx Disord. (2011) 25:604–11. doi:
10.1016/j.janxdis.2011.01.010

58. Olff M. Sex and gender differences in post-traumatic stress disorder: an
update. Eur J Psychotraumatol. (2017) 8(Suppl. 4):1351204. doi: 10.1080/
20008198.2017.1351204

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

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

Copyright © 2022 Zhen, Yao and Zhou. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 8 March 2022 | Volume 13 | Article 809173

https://doi.org/10.1016/j.copsyc.2016.11.008
https://doi.org/10.1002/jts.20258
https://doi.org/10.1016/j.jpsychires.2016.12.009
https://doi.org/10.1016/0887-6185(88)90006-0
https://doi.org/10.1177/1088868308330104
https://doi.org/10.1016/j.janxdis.2012.01.007
https://doi.org/10.1016/j.janxdis.2012.01.007
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.chiabu.2017.04.008
https://doi.org/10.1001/jamanetworkopen.2019.2619
https://doi.org/10.1001/jamanetworkopen.2019.2619
https://doi.org/10.1111/cpsp.12322
https://doi.org/10.1080/153250202753472282
https://doi.org/10.1016/j.beth.2006.04.003
https://doi.org/10.15938/j.cnki.iper.2020.04.008
https://doi.org/10.15938/j.cnki.iper.2020.04.008
https://doi.org/10.1080/00223890701317004
https://doi.org/10.1037/10022-000
https://doi.org/10.1037/10022-000
https://doi.org/10.1016/j.avb.2011.09.006
https://doi.org/10.1016/j.avb.2011.09.006
https://doi.org/10.1177/0886260515570746
https://doi.org/10.1016/S1359-1789(98)00032-9
https://doi.org/10.1016/S1359-1789(98)00032-9
https://doi.org/10.1016/j.janxdis.2020.102248
https://doi.org/10.16187/j.cnki.issn1001-4918.2018.01.11
https://doi.org/10.16187/j.cnki.issn1001-4918.2018.01.11
https://doi.org/10.1016/j.childyouth.2020.105027
https://doi.org/10.1016/j.childyouth.2020.105027
https://doi.org/10.1016/j.janxdis.2011.11.012
https://doi.org/10.1002/jts.20185
https://doi.org/10.1371/journal.pone.0239795
https://doi.org/10.1371/journal.pone.0239795
https://doi.org/10.1016/j.janxdis.2014.11.007
https://doi.org/10.1007/s10578-011-0267-9
https://doi.org/10.1037/0033-2909.133.2.183
https://doi.org/10.1037/0033-2909.133.2.183
https://doi.org/10.1016/j.janxdis.2011.01.010
https://doi.org/10.1016/j.janxdis.2011.01.010
https://doi.org/10.1080/20008198.2017.1351204
https://doi.org/10.1080/20008198.2017.1351204
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Pandemic Exposure, Post-traumatic Stress Disorder, Conflict Behaviors, and Online Aggressive Behaviors Among College Students During the COVID-19 Pandemic: Examining the Moderating Role of Gender
	Introduction
	Materials and Methods
	Participants and Procedure
	Measures
	Pandemic Exposure
	Post-traumatic Stress Disorder Symptoms
	Conflict Behaviors
	Online Aggressive Behaviors

	Data Analysis

	Results
	Correlations Between Gender, Pandemic Exposure, Post-traumatic Stress Disorder Symptom Clusters, Conflict Behaviors, and Online Aggressive Behaviors
	Testing the Mediating Roles of Post-traumatic Stress Disorder Symptom Clusters
	Testing the Moderating Role of Gender

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


