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Background: The coronavirus disease (COVID-19) pandemic has threatened
adolescents’ mental health and even elicited their academic problems. Post-traumatic
stress disorder (PTSD) is one of the most common negative psychological reactions,
and academic boredom is a typical academic problem to the pandemic. PTSD might
be related to academic boredom, but the underlying mechanism of this potential relation
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Aims: Under the framework of the job demands-resources model and the model of
compensatory internet use, this study aims to examine the mediating role of mobile
phone dependency in the relation between PTSD and academic boredom.

Methods: Six hundred and thirty-one middle school students in Hubei Province
were investigated using self-report questionnaires. SPSS19.0 and Mplus7.0 were used
for data analysis.

Results: PTSD symptoms were associated positively with academic boredom, and
mobile phone dependence played a mediating role in the relation between PTSD and
academic boredom. Specifically, adolescents with severe PTSD symptoms tended
to report greater dependency on mobile phones, and hence show higher levels of
boredom in learning.

Conclusion: PTSD symptoms of adolescents directly aggravated their academic
boredom, and indirectly affected academic boredom by increasing their dependence
on mobile phones.

Keywords: PTSD, mobile phone dependence, academic boredom, adolescent, COVID-19

INTRODUCTION

At the end of 2019, the coronavirus disease (COVID-19) pandemic spread rapidly across the
world, and it has had various negative effects on adolescents’ mental health (Marchini et al., 2020;
Wiguna et al., 2020; Zhang et al., 2020). Post-traumatic stress disorder (PTSD) is one of the most
common negative psychological reactions to the pandemic (Imran et al., 2020; Yue et al., 2020;
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Zhen and Zhou, 2021). PTSD not only leads to cognitive and
emotional problems (Dekel et al., 2013; Xu et al., 2017), but also
causes academic difficulties in adolescents (Zhou et al., 2017b,
2018). Thus, the relation between PTSD and academic difficulties
should be concerned in the context of the COVID-19 pandemic.

Since the outbreak of the COVID-19 pandemic, there have
been frequent reports of adolescents who are tired of studying,
which has aroused widespread concern. Academic boredom
refers to a negative attitude toward learning, during which
students experience emotional exhaustion (Lin and Huang, 2014;
Ying et al., 2016; Supervia et al., 2020). This can directly lead
to a decline in academic performance (May et al., 2015), which
in turn reduces students’ academic involvement, damages their
interpersonal relationships with classmates and teachers, and
affects students’ long-term career development (Perry et al., 2010;
Rojas-Flores et al., 2015; Quin, 2016). Therefore, it is particularly
important to investigate the academic boredom of adolescents
during the COVID-19 pandemic.

According to the job demands-resources model (Schaufeli and
Bakker, 2004), PTSD symptoms may trigger a sense of academic
boredom in adolescents. This model claims that an individual’s
work condition depends on two main factors: job resources and
job demands. Job resources provide support and assistance to
individuals, and job demands are the continuous physical and
mental efforts invested. Insufficient resources and high demands
may cause job burnout (Cadime et al., 2016; Qi and Wu,
2018). Adolescents with PTSD symptoms already have a high
level of psychological stress, accompanied by related behavioral
and physiological problems, such as negative cognition (Xu
et al., 2017), insomnia, and hyperarousal (Zhou et al., 2014).
In the process of coping with these problems, adolescents may
suffer from a lack of physical and mental resources. Engaging
in learning activities (such as attending lectures and doing
homework) requires adequate physical and mental resources;
students with PTSD symptoms might lack the physical and
mental resources required to meet academic demands, thus
resulting in a sense of academic boredom (Zhou et al., 2017b,
2018).

Mobile phone dependence may play a mediating role in the
relation between PTSD and academic boredom in adolescents.
The model of compensatory internet use (Kardefelt-Winther,
2014) assumes that when adolescents encounter difficulties in
the process of growing up, they readily engage in “pathological
compensation” to meet their own development needs, such as
dependence on the Internet (Gao and Chen, 2006). With the
rapid development of information technology, mobile phones
have become the main means by which to surf the Internet
(China Internet Network Information Center, 2020). Given the
various functions offered by mobile phone technology, mobile
phones have gradually become the most common tool with which
adolescents search the Internet (Liu et al., 2020). Adolescents
with PTSD might use mobile phones to relieve their pressure
and escape the dilemma (Contractor et al., 2018; Yu and Wang,
2020). In addition, these adolescents might have interpersonal
communication difficulties in the real world, and therefore resort
to the online world to meet their interpersonal needs (Contractor
et al., 2018), thus forming an excessive dependence on mobile

Mobile phone dependence

PTSD Academic boredom

FIGURE 1 | The hypothesized mediating effect model.

phones. Adolescents with a tendency to rely on their mobile
phone spend a lot of time using it, which directly leads to a
reduction in time invested in learning activities (Wentworth
and Middleton, 2014). Furthermore, mobile phone dependence
can lead to a decrease in attention, which makes it difficult for
adolescents to invest the cognitive effort necessary for learning
activities, and negatively affects their persistence and motivation
(May et al,, 2015; Zhen et al, 2020). All of these factors can
lead to lower academic performance, which can result in a
sense of academic boredom (May et al., 2015). Therefore, mobile
phone dependence may mediate the relation between PTSD and
academic boredom in adolescents.

Few studies have explored the mechanism underlying the
relation between PTSD and academic boredom in adolescents in
the context of the COVID-19 pandemic. Accordingly, the present
study recruited middle school students who had experienced
the COVID-19 pandemic to test and expand previous related
theories, and simultaneously investigate the reasons underlying
academic boredom in adolescents during the pandemic, with the
aim of providing theoretical evidence that can be used to alleviate
their academic problems. On the basis of the job demands-
resources model (Schaufeli and Bakker, 2004) and the model
of compensatory internet use (Kardefelt-Winther, 2014), the
following hypotheses were proposed: (1) PTSD would directly
affect academic boredom in adolescents during the pandemic; (2)
PTSD would indirectly affect academic boredom in adolescents
through mobile phone dependence during the pandemic. The
hypothetical intermediary model is shown in Figure 1 below.

MATERIALS AND METHODS

Participants

Questionnaires were distributed to a senior high school in
Hubei Province, China. The original sample consisted of 683
adolescents, but 54 of them were excluded as more than half of
their data were missing on the variables we analyzed. A total
of 631 valid questionnaires were finally obtained after collecting
and sorting. The average age of participants was 16.06 years
(SD = 0.56), ranging from 15 to 18 years; 336 were boys (53.2%)
and 295 were girls (46.8%).

Measures

Post-traumatic Stress Disorder

This study used a Chinese version (Zhou et al., 2017a) of the
PTSD checklist for DSM-5 (Weathers, 2013) to assess adolescents’
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PTSD symptoms relating to the COVID-19 pandemic. The
checklist comprises 20 items and four subscales: intrusion
symptoms (e.g., “Repeated, disturbing dreams of the pandemic”),
avoidance symptoms (e.g., “Avoiding memories, thoughts, or
feelings related to the pandemic”), negative alterations in
cognition and mood (e.g., “Loss of interest in activities that I used
to enjoy”), and hyperarousal symptoms (e.g., “Having difficulty
concentrating”). Each item was scored on a 5-point scale ranging
from 0 (not at all/only once) to 4 (almost every day). The summed
scores of all items were taken as an indicator of frequency and
severity of PTSD symptoms, whereby a higher score indicates
more severe PTSD symptoms. In this study, the Cronbach’s alpha
coeflicient for the adapted scale was 0.89.

Academic Boredom

We used the boredom subscale of Academic Emotions
Questionnaire developed by Dong and Yu (2007) to assess
adolescents’ academic boredom (e.g., “I think learning is
boring”). The subscale comprises 11 items, each of which
is scored on a 5-point scale ranging from 1 (not at all) to 5
(completely agree). A higher summed score indicates a higher
level of academic boredom. In this study, the Cronbach’s alpha
coeflicient for the subscale was 0.94.

Mobile Phone Dependence

The mobile phone dependence questionnaire developed by Seo
et al. (2016). The questionnaire comprises 7 items (e.g., “The
amount of time I spend using my mobile phone is increasing”),
each of which is scored on a 4-point scale ranging from 1
(not at all) to 4 (completely agree). A higher summed score
indicates more severe mobile phone dependence. In this study,
the Cronbach’s alpha coeflicient for the questionnaire was 0.85.

Procedure and Data Analysis

In July, 2020, about 6 months after the pandemic outbreak,
under the help of a psychology teacher, we recruited grade
one students from a senior high school in Hubei province,
China to participate in our investigation. Since Wuhan is the
first city to break out of COVID-19, it had been severely
threatened by the COVID-19 pandemic, and the diagnosed
COVID-19 cases in Wuhan ranked first among a total of 17
cities and districts in Hubei Province. Furthermore, Wuhan has
experienced a lockdown, which will bring a negative impact
on adolescents. Therefore, we take adolescents from Wuhan
as our participates. This investigation was approved by the
Research Ethics Committee of the Department of Psychological
and Behavioral Sciences, Zhejiang University, and students

provided their written informed consent to participate in this
investigation. Before answering the questionnaire, the examiner
explained the instructions and told participants that they are
free to withdrawal at any time. Besides, we declared to them
that the obtained data would be strictly confidential and would
only be used for scientific research. Participants completed the
questionnaire package within 30 min, and all questionnaires were
collected on the spot.

SPSS19.0 was used for the descriptive analysis and
correlation analysis, and Mplus7.0 was used for establishing
mediating effect model. We also adopted bootstrap analysis
(Preacher and Hayes, 2008) to examine the significance of the
mediating effect. The significance was tested on the basis of
whether the 95% confidence interval included 0 (Taylor et al.,
2008). If not, this suggested that the indirect path was significant.

RESULTS

Descriptive Statistics and Correlations
Between Main Measures

Table 1 shows the descriptive statistics and correlations between
PTSD, mobile phone dependence, and academic boredom
scores. Gender and age were also included in the correlation
analysis. As seen in Table 1, gender was significantly correlated
with PTSD, but there were no significant correlations of
gender with mobile phone dependence or academic boredom
scores; there were no significant correlations of age with
PTSD, mobile phone dependence, or academic boredom scores.
Significant correlations were found between PTSD, mobile phone
dependence, and academic boredom scores.

The Mediating Role of Mobile Phone

Dependence

First, a direct model was built to assess the direct effect of PTSD
on academic boredom (controlling for gender). The direct model
fitted the data well, x2(0) = 0.000, RMSEA (90%CI) = 0.000,
CFI = 1.000, TLI = 1.000, and SRMR = 0.000. The path
analysis result indicated that PTSD was positively associated with
academic boredom (8 = 0.38, p < 0.01).

Second, we established a mediating effect model to reveal
the relations between PTSD, mobile phone dependence, and
academic boredom. Regarding PTSD as a predictor variable and
mobile phone dependence as a mediating variable (controlling
for gender), this model showed a good fit with the data,
%2(0) = 0.000, RMSEA (90%CI) = 0.000, CFI = 1.000, TLI = 1.000,

TABLE 1 | Means, standard deviations, and correlations among main variables.

Main variables M + SD 1 2 3 4

1. Gender - -

2. Age 16.06 + 0.56 —0.13"* -

3. PTSD 1.28 +£ 0.68 0.09* 0.038 -

4. Mobile phone dependence 2.56 + 0.68 0.02 —0.00 0.36"** -
5. Academic boredom 2.53 +0.94 -0.02 -0.02 0.37* 0.46"*

*P < 0.05, P < 0.001.
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FIGURE 2 | The mediating effect model of PTSD on academic boredom.
P < 0.001.

TABLE 2 | Bootstrap test of mediating effects.

Paths 95% ClI ]

PTSD—Academic boredom [0.16, 0.32] 0.24
PTSD—Mobile phone dependence [0.29, 0.44] 0.36
Mobile phone dependence —Academic boredom [0.30, 0.45] 0.38
PTSD—Mobile phone dependence —Academic boredom [0.10, 0.18] 0.14

Bootstrap sample size = 2000.

and SRMR = 0.000. As can be seen in Figure 2, all path
coefficients were positive and significant. That is, PTSD was
positively associated with academic boredom both in a direct way
and in an indirect way via mobile phone dependence.

Finally, we examined the significance of the mediating effects
above using a bootstrap analysis. Table 2 shows the bootstrap
test results. The 95% confidence interval of the indirect paths
from PTSD to academic boredom scores did not include 0,
which indicates that the above-mentioned mediation effect was
significant. The mediation effect value was 0.36 * 0.38 = 0.14; that
is, the mediation effect accounted for 14% of the total effect value.

DISCUSSION

This study explored the mediating role of mobile phone
dependence in the relation between PTSD and academic
boredom, so as to reveal the mechanism underlying the effect of
PTSD on academic boredom under the COVID-19 pandemic.

The Relation Between Post-traumatic
Stress Disorder and Academic Boredom

in Adolescents

We found that PTSD had a direct effect on academic boredom
in adolescents, which supports hypothesis 1. Specifically, more
severe PTSD symptoms were associated with a greater sense of
boredom with adolescents’ learning, which is consistent with
previous research on the relation between PTSD and academic
boredom (Lin et al., 2013). One possible explanation for this
result is that adolescents with PTSD require more individual
resources (cognitive and emotional resources) to alleviate the
negative outcomes caused by PTSD, which results in a lack
of sufficient resources to deal with challenging learning tasks,
especially when they study online alone during home quarantine
under the pandemic. The mismatch between individual resources
and needs can easily lead to academic boredom (Zhou et al,
2017b). In addition, adolescents with PTSD experience more

problems in their daily lives, such as sleep disorders including
insomnia and nightmares (Maguire et al., 2020). If adolescents
do not get enough rest at night, they might find it difficult to
deal with academic problems during the day; indeed, previous
research has found that insufficient sleep causes adolescents
to feel more pressure during the day (Maskevich et al,
2020). This pressure can lead to severe academic boredom,
especially in adolescents who face the pressure of entering school
(Lee et al., 2013).

The Mediating Role of Mobile Phone

Dependence

We found that PTSD not only had direct positive association
with academic boredom in adolescents but also indirect positive
association with academic boredom mediated by mobile phone
dependence, which supports hypothesis 2. Specifically, the
presence of more severe PTSD symptoms was associated
with a stronger dependence on mobile phones and a greater
sense of academic boredom. This supports previous findings
of a positive correlation between PTSD and mobile phone
dependence (Contractor et al., 2017). One possible reason for
this association is that adolescents with PTSD tended to use
mobile phones to constantly search for information related to the
pandemic and watch pandemic-related videos, so as to gain the
understanding of the pandemic and alleviate the unknown fear
of the pandemic, and these behaviors make them fall into more
serious mobile phone use (Elhai et al., 2020; Hu et al., 2021). In
addition, these adolescents with PTSD might resort to use mobile
phones to escape the pressures of society, school, and family
(Yu and Wang, 2020), and regulate their emotions to increase
positive emotions and reduce negative emotions, and maintain
a balanced emotional state (Contractor et al., 2018). For example,
entertainment and relaxation activities (e.g., music and games)
provided by mobile phones can serve to reduce negative emotions
(Jiang et al., 2016) and to deal with pain (Billieux et al., 2015).
Besides, adolescents with PTSD are more sensitive to others’
behaviors and feelings (Slanbekova et al., 2019). Thus, face-to-
face communication with others may bring additional pressures
to them. This may encourage a reliance on mobile phones
as a form of escape and compensation for their interpersonal
communication in the real world (Zhen et al., 2019).

Excessive dependence on mobile phones can lead to academic
boredom (Zhen et al., 2020). This may be because the excessive
use of mobile phones not only means that adolescents spend
less time studying (Samaha and Hawi, 2016), and adversely
affect adolescents’ memory by diminishing chances for them to
recollect things without the assistance of a mobile phone (Lewis
et al., 2020), thus resulting in a decline of academic performance,
but also that their attention is taken away from learning, the
mobile phone’s determining characteristics (portable, swift, and
accessible) may further make adolescents difficult to put down
their mobile phones (Kliestik et al., 2020). Mobile phones as
a distractor occupy adolescences’ cognitive resources, leading
to poor performance (Thornton et al., 2014), which reduces
their intrinsic learning motivations and leads to procrastination
(Adams et al., 2020; Zhen et al., 2020). In addition, excessive
use of mobile phones will breed negative emotions such as
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depression (Lazaroiu et al., 2020), which will also reduce their
internal motivation (Elmelid et al., 2015). Furthermore, overuse
in mobile phones may postpone adolescents’ bedtime routine,
and night-time use activates ruminative thoughts and emotional
involvement before sleep (Liu et al., 2017), causing shorter sleep
duration and poorer sleep quality (Hong et al., 2020), which
further leads to deficits in daily attention and memory (Ahmad
and Bashir, 2017; Hong et al., 2020). These all do harm to
adolescents’ performance in academic tasks, and breeds their
academic boredom (Pekrun et al., 2017; Palos et al., 2019).

Significance and Limitations

In summary, the present results have implications for educational
practice; they help us to understand the factors and underlying
mechanisms that affect adolescents’ academic boredom, and
could help educators to reduce students’ academic boredom
in the context of the COVID-19 pandemic. We found that
PTSD impacts students’ academic boredom. Thus, teachers and
parents should clarify the causes of academic boredom and
acknowledge the impact of the pandemic on adolescents to be
in a better position to help prevent the impact of the pandemic
on their learning. Furthermore, we found that mobile phone
dependence plays a mediating role in the relation between PTSD
and academic boredom, which indicates that it is necessary
to design and implement appropriate interventions to reduce
mobile phone dependence among adolescents with PTSD.

This study has some limitations that should be acknowledged.
First, this was a cross-sectional study, which makes it difficult
to assess the changes in academic boredom of adolescents with
PTSD under the pandemic over time. Second, this study used
self-report questionnaires to evaluate the variables, and the
deviation of the report may have affected the final results. Future
longitudinal research should explore the current findings in
more detail, while adopting diversified measurement methods to
further enhance the reliability of the results.

CONCLUSION

This study found that PTSD had a direct and positive relation
with academic boredom in adolescents in the context of the
COVID-19 pandemic, and mobile phone dependence mediated
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