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COVID-19 has caused major changes in people's mental health and behavior. This study aimed to investigate
whether boredom proneness and fear of missing out acted as mediators between psychological distress and
Internet addiction (IA). A cross-sectional survey was conducted in 2020, including 552 youths aged 17-28 years.
The recruited participants were asked to complete a series of self-reported questionnaires regarding psycho-

logical distress, fear of missing out, boredom proneness and IA. The results indicate that during the COVID-19
pandemic, the reporting rate of IA in young adults was 28.1%, and fear of missing out and boredom prone-
ness played multiple mediation roles in the relationship between psychological distress and IA. Governments and
education departments should focus on young people with psychological deficits to prevent them from suc-

cumbing to IA.

Introduction

New and recurring infectious diseases have always been a threat to
the public health, and the global outbreak of COVID-19 has been the
latest challenge (Silva Junior et al., 2020). This public health emergency
has severely affected people's physical and mental health, economy, life,
and thought processes, creating an environment of worry and panic
(Bernabe-Valero et al., 2021; Gale & Roehrle, 2021; Pillay & Barnes,
2020; Zhu et al., 2020). With this context, people's behaviors and life-
styles have also undergone major changes. Studies have shown that
during the COVID-19 pandemic, college students spent more time on
sedentary activities, visited fewer places, and were more engaged with
their smart phones and computers (Huckins et al., 2020). These phe-
nomena will increase the likelihood of developing addictive behaviors,
such as substance and behavioral addiction (Alexander & Ward, 2018).
Previous studies have shown that after highly stressful events, such as
violent incidents, natural disasters, or public health emergencies, par-
ticipants' substance use and problematic Internet use have increased
(Flory et al., 2009; Grieger et al., 2003; Lee et al., 2017). Especially
during the COVID-19 pandemic, family isolation and social distancing
may have increased the level of stress, anxiety and depression among the
common mass (Qiu et al., 2020). The general public is likely to choose
easily accessible methods such as smartphones and computers to

alleviate the psychological distress caused by COVID-19 (Kardefelt-
Winther, 2014; Khantzian, 2013). However, this can lead to excessive
dependence on electronic devices. And if people rely too much on these
electronic devices, they will become addicted. Thus, it is very important
to fully understand the Internet usage of young people during the
COVID-19 pandemic.

Psychological distress is widely defined as a state of mood disorder,
mainly characterized by symptoms of depression and anxiety (Drapeau
et al., 2012). Previous studies have confirmed the relationship between
psychological distress and IA (Elhai, Gallinari, et al., 2020), which leads
to the assumption that psychological distress can positively predict IA
during the COVID-19 pandemic. Due to the impact of COVID-19, one
way for young people to change their lifestyles and behaviors during
school closures is to increase their Internet use. They may engage in
activities related to education, entertainment, and social participation
through the Internet. If this kind of Internet behavior is not monitored, it
may result in problematic Internet usage behavior (Chen et al., 2021).
This behavior is more serious for teenagers with psychological distress,
and according to the Interaction of Person-Affect-Cognition-Execution
(I-PACE) model, IA behavior can be a result of the interaction between
personal susceptibility variables and certain factors in specific situations
(Brand et al., 2019). Therefore, external stimuli and related internal
triggers that individuals perceive during the COVID-19 pandemic can
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act together and eventually lead to IA. This model also indicates that the
occurrence of addictive behavior may be the result of the interaction of a
person's core characteristics and several moderating and mediating
variables.

Fear of missing out (FoMO) might be a mediating variable between
psychological distress and IA. FoMO is defined as an individual's
pervasive apprehension that other people might be gaining beneficial
experiences in the individual's absence, which is characterized by one's
desire to keep in touch with others and be involved in their lives
(Przybylski et al., 2013). A strong association between FoMO and
problematic Internet usage has been reported (Aygar et al., 2019; Elhai,
Yang, et al., 2020). Due to the impact of COVID-19, young people may
spend most of their times at home, and individuals with a high level of
FoMO will attempt to fulfill their social needs by socializing with others
on the Internet (Wolniewicz et al., 2018). Based on the compensatory
motivation perspective of self-determination theory (Deci & Ryan,
2000), this unmet need can lead to concerns about the experience of
others, especially during the lockdown in the COVID-19 pandemic. It
also makes young people with psychological distress more compulsively
use the Internet, while attempting to satisfy their inner needs. Studies
have also pointed out that the dilemma of self-regulation can cause in-
dividuals to experience FOMO, and this dilemma is caused by individuals
being unable to the meet their social and personal needs due to the social
blockade during COVID-19 (Boustead & Flack, 2021). Another study
points out that adolescents with high level of psychological distress were
also likely to develop strong FOMO due to feeling social deficits (Oberst
et al., 2017). In addition, psychological distress can positively predict IA
(Hasan & Abu Jaber, 2020; Liu et al., 2019). Therefore, FOMO mediates
the relationship between psychological distress and IA.

Boredom proneness (BP) might also act as a mediating variable be-
tween psychological distress and IA. BP is defined as a relatively low
arousal and dissatisfaction, and this state is caused by insufficient
environmental stimulation (Mikulas & Vodanovich, 1993). This is also
known as “trait” boredom, where in the individuals show relatively
persistent low arousal to internal and external stimuli and face diffi-
culties in concentrating (Belton & Priyadharshini, 2007; Struk et al.,
2017). Previous research has indicated that BP can positively predict
problematic Internet use (Chou et al., 2018; Wolniewicz et al., 2020),
which can be explained by the perspective of the compensatory Internet
use theory (CIUT) (Kardefelt-Winther, 2014). The CIUT suggests that
during the COVID-19 outbreak, individuals may become bored due to
the lack of social stimulation in the real world. Thus, they use the
Internet to socialize with others for relieving the feeling of boredom and
eventually become addicted to it. For individuals with high psycholog-
ical distress, the effect is even more obvious, which indicates that BP also
plays a role in the relationship between psychological distress and IA.
Therefore, this study proposed the following hypothesis: BP may play a
mediating role between psychological distress and IA. Studies have
shown that FoMO has a significantly positive correlation with BP, which
can be explained by the social isolation that people have been experi-
encing during the COVID-19 outbreak. Individuals with high FoMO will
expect social relationships and activities to relieve BP, with the conve-
nience, speed, and anonymity of the Internet meeting this requirement
(Young et al., 2000). Based on the above analysis, we proposed the
hypothesis that psychological distress could affect IA through a chain-
mediating path involving FOMO and BP. The chain-mediating effect
was considered to be more capable of revealing the relationship between
predictor variables and outcome variables than a simple mediating ef-
fect (Taylor et al., 2008).

Overall, many studies have investigated the relationship between
psychological distress and IA. However, there is no relevant research to
explore the underlying mechanism of psychological distress influencing
IA in the context of the COVID-19 pandemic. Thus, based on previous
findings, our study has two research goals: First, the current study is to
investigate the incidence of IA among the study participants during the
COVID-19 pandemic. Second, this research constructs a comprehensive
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model (psychological distress could affect IA through a chain-mediating
path of FoMO and BP) to demonstrate the relationship between them.
This multiple mediation model was displayed in Fig. 1.

Methods
Participants and procedure

This cross-sectional study was conducted between April and June
2020 and used a self-administered questionnaire to collect samples on
the Internet. The inclusion criteria were as follows: (1) youth between
17 and 28 years old, (2) young people who can understand the content of
the questionnaire without difficulty, and (3) informed consent to
participate in the research. The exclusion criteria were as follows: Par-
ticipants with logical errors or missing too much information in the
questionnaire. First, we used Wenjuanxing (similar to SurveyMonkey) to
make an electronic version of the questionnaire, and then generated a
link to the questionnaire. Then, the researchers sent the questionnaire to
WecChat (similar to WhatsApp) and QQ groups (similar to WhatsApp) to
recruit participants. Participants could click on the link to complete the
questionnaire through communication devices such as smartphones and
computers. A total of 580 participants were recruited to participate in
this research, and after ruling out questionnaires with invalid responses,
a total of 552 questionnaires were accepted with a 95.2% of valid
response rate.

Ethical considerations

This study was approved by the Institutional Review Board of the
author's university. Before the start of this study, the participants were
introduced to the purpose of the study in detail, and were promised that
their personal information would be kept strictly confidential. The
electronic consent of all participants was obtained before the start of this
study.

Measurements

Young's Diagnostic Questionnaire

The IA was measured using Young's IA scale (YIAS), which has an 8-
item IA diagnostic scale (binary response format: 1 = “yes”, 0 = “no”)
(Young, 1998). The total score ranges from O to 8, with a higher score
indicating more severe IA. Participants were considered to have IA only
if they scored 5 or higher on the questionnaire. The following is an
example item: “During COVID-19, have you tried many times to control
or stop surfing the Internet without success?”. The scale has also shown
good reliability and validity in other studies (Liang et al., 2021), and the
Cronbach's alpha for this study was 0.85.

The general health questionnaire scale

Psychological distress was examined using the general health ques-
tionnaire scale (Goldberg et al., 1997), and it was a shortened version of
the original GHQ questionnaire (Goldberg, 1978). It is a 4-point Likert
scale where a higher score indicates a greater severity of psychological
distress. It includes 12 items, and the total scores ranges from 0 to 36,
which has successfully been conducted in a Chinese sample (Cai et al.,
2016). The following is an example item: “Do you have insomnia due to
excessive worry?” In previous studies, it has shown acceptable reliability
and validity with a Cronbach's alpha ranging from 0.78-0.95 (Jackson,
2007). The internal consistency coefficient of the scale was 0.82.

Fear of Missing Out Scale

The study used a 10-item FoMO scale to measure participants' state
of FOMO, which was developed by Przybylski (Przybylski et al., 2013).
This is a 5-point Likert self-assessment screening tool and the total score
range is between 10 and 50 points, with a higher score indicating a more
severe level of FOMO. The following is an example item: “I feel anxious
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Fig. 1. The conceptional framework of the multiple mediation model.

when I don't know what my friends are doing.” Previous studies have
shown that the scale has good reliability and validity (Elhai, Levine,
etal., 2018; Przybylski et al., 2013). In the present study, the Cronbach's
alpha of FoMO scale was 0.93.

Boredom proneness scale-short form

A short BP version of scale (BPS-SF) was used to measure the level of
BP in participants. It is an 8-item scale and derived from an original 28-
item version of the BP scale (Farmer & Sundberg, 1986; Struk et al.,
2017). It uses a 7-point Likert scale ranging from 1 (strongly disagree) to
7 (strongly agree), with a higher score indicating more obvious BP. The
following is an example item: “I have nothing to do most of the time.”
The BPS-SF has demonstrated sufficient internal consistency (Farmer &
Sundberg, 1986), and the Cronbach's alpha of BPS-SF in this study 0.92.

Data analyses

All variables were analyzed using SPSS 24.0 (IBM Crop). This study
used descriptive analysis and Pearson correlation analysis to analyze the
research variables. The mediation model was tested using multiple
linear regression analysis and Hayes's (2013) PROCESS macro (Model
6), and 5, 000 bootstrapped samples were draw from the data, where the
95% bootstrap confidence intervals (CI) not including 0 indicated sig-
nificance. In this study, P < 0.05 was considered statistically significant.

Results
Participant characteristics

Table 1 provides the sociodemographic variables of the participants
recruited in this study. The study included a total of 552 participants,
including 202 men and 350 women with ages ranging from 17 to 28
(Mean = 22.28 years, SD = 2.17).

Table 1
Demographic characteristics of the participants (n = 552).
Variables n %
Gender Male 202 36.6
Female 350 63.4
Age 17-22 303 54.9
23-28 249 45.1
Educational level High school or below 27 4.9
Undergraduate or college 431 78.1
Master's degree or above 94 17.0
Self-rated health Excellent 264 47.8
Very good 240 43.5
Not good 48 8.7
Smoking Yes 50 9.1
No 502 90.9
Drinking Yes 110 19.9
No 442 80.1

Description of internet addiction scale

Table 2 describes the participants' responses on the eight IA scale
items. The response rates on most items vary between 20% and 40%,
most participants (55.1%) reported that they spent more time on the
Internet than they originally planned. Among them, 155 participants
selected at least five out of eight items and were identified as addictive
Internet users.

Preliminary analysis

The means, standard deviations, and bivariate correlations of all
study variables are presented in Table 3. The results showed that psy-
chological distress, IA, FOMO and BP are all positively correlate with
each other (P < 0.01).

Mediation analyses

This study used the method of regression to test the mediation effect
of FoOMO and BP on the relationship between psychological distress and
IA based on the test method of mediation effect proposed by MacKinnon
(2008). We controlled for several covariates, including gender and age
for conservative predictions. As the Table 4 displayed. First, the Model 1
was significant (F = 22.98, P < 0.001, R2 = 0.11), psychological distress
and IA are significantly positively correlated (f = 0.33, P < 0.001).
Second, Model 2 and Model 3 were both significant (F = 31.10, P <
0.001, R? = 0.15; F = 166.44, P < 0.001, R = 0.54). Psychological
distress could significantly positively predict FoMO (f = 0.37, P <
0.001), FoMO could significantly positively predict BP (§ = 0.67, P <
0.001). Finally, the Model 4 was also significant (F = 49.20, P < 0.001,
R? = 0.31). When psychological distress, FOMO and BP were simulta-
neously included in the regression equation to predict IA, psychological
distress could still significantly predict IA (§ = 0.13, P < 0.01), FoMO

Table 2
Internet addiction scale items and responses.
Items n %
1. During COVID-19, have you tried many times to control or stop 206 37.3
surfing the Internet without success?
2. Are you always thinking about surfing the Internet or looking 219 39.7
forward to it as soon as possible next time?
3. In order to get the satisfaction of surfing the Internet, do youneed 182  33.0
to keep increasing your online time?
4. When you reduce or stop surfing the Internet, do you feel irritable, 150  27.2
depressed, or easy to lose your temper?
5. Do you actually spend more time on the Internet every time than 304 55.1
planned?
6. Have you damaged some important relationships or job 160  29.0
opportunities by surfing the Internet?
7. Do you lie to your family, friends, or others to conceal your online 116  21.0
status?
8. Did you use the Internet as a means to escape problems or eliminate 187  33.9
worries?

10
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Table 3
Descriptive statistics and correlation analysis of all study variables (n = 552).
Variables 1 2 3 4
1 Psychological distress 1
21A 0.33%* 1
3 FoMO 0.37%* 0.48** 1
4 BP 0.40%* 0.52** 0.72%* 1
M 12.16 2.76 23.76 27.49
SD 6.31 2.61 9.33 10.75

Note: **P < 0.01. IA: Internet addiction; FoMO: Fear of missing out; BP:
Boredom proneness.

could significantly positively predict IA (f = 0.22, P < 0.001) and BP
could also significantly positively predict IA ( = 0.31, P < 0.001).

And then, this study used Hayes' (2013) PROCESS v3.3 (Model 6) to
examine the serial multiple mediation effect of psychological distress on
IA through FoMO and BP, which used 5000 bootstrapping samples and
computed 95% CI to test the mediation effects. As shown in Table 5, the
results found that the three mediating effects were significant. The direct
effect of psychological distress on IA was 0.052 (95% CI = (0.020,
0.083); excluding 0), the total effect was 0.137 (95% CI = (0.105,
0.170); excluding 0) and the total indirect effect was 0.085 (95% CI =
(0.067, 0.106); excluding 0). Among them, the Ind 1 effect of psycho-
logical distress on IA via FOMO was significant (95% CI = (0.017,
0.051)). And the 95% CI does not contain 0, which accounts for the total
effect of 24.1%; the Ind 2 effect of psychological distress on IA via BP
was significant (95% CI = (0.010, 0.033); excluding 0), which accounts
for the total effect of 14.6%; and the Ind 3 effect of psychological distress
on IA via FoMO and BP was also significant (95% CI = (0.020, 0.046);
excluding 0), which accounts for the total effect of 23.3%.

Discussion

This study indicated that psychological distress was significantly and
positively correlated with FOMO, BP and IA, which is consistent with the
conclusions drawn from previous studies. Thus, it can be concluded that
psychological distress, BP, and FoMO are all influencing factors for IA
(Chou et al., 2018; Elhai, Gallinari, et al., 2020; Elhai, Yang, et al.,
2020). Individuals with high levels of psychological distress are more
likely to report higher levels of FOMO (Elhai, Yang, et al., 2020), have
more BP (Constant et al., 2019), and are more vulnerable to problematic
Internet use (Elhai, Vasquez, et al., 2018). The present study found that
during the COVID-19 pandemic, the reporting rate of young people's IA
was 28.1% higher than a survey on adolescent IA (7.7%) before COVID-
19 outbreak in China (Shen et al., 2020) and the rate of IA (6.03%)
during the spread of COVID-19 in China (Duan et al., 2020). This may
have been caused by the difference in survey tools and time, but it is still
a concern. The results of this study show that the increase in surfing time
during COVID-19 was an important factor influencing young people's IA.
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Thus, it is necessary to pay more attention to the problem of IA among
young people during COVID-19 and its underlying mechanism.

As the goal of this study was, FOMO mediates the relationship be-
tween psychological distress and IA. FOMO is characterized by the desire
to maintain continuous contact with others, which have been especially
noticeable during the COVID-19 pandemic. Because of the impact of
relevant social and family isolation measures during the COVID-19
pandemic (Li et al., 2020; Wang et al., 2020). Individuals' social activ-
ities were reduced, and people with higher levels of FOMO used Internet
more frequently to follow up with what was happening with their
friends in order to avoid missing the beneficial experiences in their
absence. Consistent with research during COVID-19, the psychological
distress experienced during COVID-19 social distancing will drive FoOMO
due to unmet social needs (Flhai et al., 2021). Because FoMO is a
manifestation of hindered self-regulation, individuals who cannot ex-
press psychological deficits may rely on others to regulate their psy-
chological distress (Przybylski et al., 2013; Sela et al., 2020; Wegmann
et al., 2017). Negative emotions are conceptualized as a byproduct of
FoMO, and individuals who experience FOMO may gain social connec-
tions through the Internet to gain recognition from others (Przybylski
et al., 2013). This confirms the need for relevance (a feeling of closeness
and connectedness with others) in self-determination theory, indicating
FoMO individuals are more likely to fall into this unsatisfied need, and
seek another convenient tool (the Internet) to obtain satisfaction (Deci &
Ryan, 2000). This suggests that local governments and related in-
stitutions should pay attention to the mental health of young people and
prevent the causes of IA. Furthermore, according to the family system
theory (Beavers & Hampson, 2000), the family system should play a role
in alleviating the IA of adolescents. For example, during the COVID-19
pandemic, family members can spend “family time” together,

Table 5

Multiple mediation analysis of psychological distress on the IA.

Path Share of the total effect, Effect SE 95%CI
%

Ind 1 24.1 0.033 0.009 (0.017,
0.051)
Ind 2 14.6 0.020 0.006 (0.010,
0.033)
Ind 3 23.3 0.032 0.007 (0.020,
0.046)
Direct effect 38.0 0.052 0.016 (0.020,
0.083)
Total mediation 62.0 0.085 0.010 (0.067,
effect 0.106)
Total effect - 0.137 0.017 (0.105,
0.170)

Note: Ind1 = Psychological distress - FoOMO — IA, Ind2 = Psychological distress
— BP — IA, Ind3 = Psychological distress — FoOMO — BP — IA. IA: Internet
addiction; FoMO: Fear of missing out; BP: Boredom proneness.

Table 4
Regression analyses.
Independent variables Model 1 Model 2 Model 3 Model 4
(1A) (FoMO) (BP) (IA)
p t p t p t p t
Gender —0.01 —0.21 -0.07 -1.83 0.06 0.01
Age 0.03 0.77 —0.02 -0.37 0.06 0.02
Psychological distress 0.33 8.27%* 0.37 9.38%%* 0.16 0.13
FoMO 0.67 0.22
BP 0.31
R? 0.11 0.15 0.54 0.31
F 22.98"* 31.10%+ 166.44%+* 49,20+
Note:IA: Internet addiction; FOMO: Fear of missing out; BP: Boredom proneness.
" P <0.05.
" P <0.01.

P < 0.001.



L. Liang et al.

including doing household chores, and playing social games and sports
together in order to reduce the possibility of young people using the
Internet to follow up with what their friends are doing (Kiraly et al.,
2020).

The results indicated that psychological distress can also affect 1A
through BP, which confirmed the hypothesis above. Boredom as a non-
optimal state of arousal occurs when there is a mismatch between
people's need for arousal and the desired stimulus in the environment
(Eastwood et al., 2012). Particularly during the COVID-19 pandemic,
some individuals experienced negative emotions resulting from social
and family isolation (Li et al., 2020; Wang et al., 2020). When in-
dividuals do not feel enough stimuli from the environment to maintain
the optimum arousal level (Skues et al., 2016), they will enter a state of
BP. Thus, owing to the nature of the Internet, individuals who feel bored
are more inclined to seek social activities that excite and satisfy them
through the Internet, possibly making them susceptible to IA. Further-
more, according to the I-PACE model, some behavioral disorders
including compulsive Internet use, can be caused by the interaction
between predisposing factors, moderators of risk, and contextual me-
diators (Brand et al., 2019). Given this model framework, this study
speculates that the impact of COVID-19 on individual mental health may
be a predisposing factor, and BP may be a mediating of risk, which
together can lead to individual IA. Therefore, this study suggests that
young people should actively communicate with friends and relatives
when facing psychological distress, instead of relying on the Internet.
Adequate sleep, regular physical activity, and self-monitoring of the
time spent on the Internet every day are also very important (Kiraly
et al., 2020).

The results indicated that psychological distress affected FoMO,
which in turn affected IA through the indirect path of BP, confirming the
aforementioned hypothesis. This is consistent with previous studies.
Individuals with psychological distress may rely on IA because of their
unsatisfied basic psychological needs and hindered self-regulation
(Gokcearslan et al., 2016; Wong et al., 2014). According to the theo-
retical model of self-determination theory (Deci & Ryan, 2000), FOMO is
a negative emotional state caused by the individual's unmet social and
psychological needs. If individuals lack these basic psychological needs,
they will be unable to exercise normal self-regulation. Furthermore,
based on the ego depletion theory (Baumeister et al., 1998), individual
negative emotions will consume self-regulation resources, which will
have a huge significantly impact on the individual's self-regulation
system. Thus, individuals with high FoMO may produce negative
emotional states driven by psychological distress, and the BP as a
negative emotional state will have a serious impact on the individual's
self-regulation ability. Consequently, individuals with low self-
regulation ability will be prone to IA because of the lack of self-
control (Molavi et al., 2018).

Practice implications

The COVID-19 pandemic continues to this day, and attention needs
to be paid to its impact on the psychology and behavior of youth. It is
especially important to explore the underlying mechanisms of IA among
youth in the context of the COVID-19 pandemic, and allow more
effective nursing interventions to be deployed. In addition, nurses
should enlist the cooperation from teachers and parents to screen for IA
tendency among youth in a timely manner, which is an important aspect
of health promotion during the COVID-19 pandemic.

Limitations

This research has several limitations: First, this study was a cross-
sectional study based on a questionnaire survey, and it was impossible
to draw a causal relationship between variables. Thus, future research
should verify causality based on longitudinal research. Second, in this
study, BP and FOMO were the two mediating variables of psychological

12
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distress affecting IA. There may be other mediating variables, which
need further exploration. Lastly, a larger sample size is needed for future
studies.

Conclusion

This study found that IA is a concern during the COVID-19 pandemic.
This confirms that psychological distress, FOMO, BP, and the underlying
path relationship between them are the influencing factors of IA. Thus,
this research can provide a certain reference for the early identification
of individuals with IA and the formulation of intervention measures.

Data availability statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Funding

This work was supported by the research on innovation and devel-
opment strategy of Science and Technology Department of Jilin Prov-
ince [20210601140FG]; scientific research projects of Jilin Provincial
Department of Education [JJKH20220956SK].

Ethics statement

This study has received approved approval from the Research Ethical
Committee of Jilin University.

Declaration of competing interest

The authors have no relevant financial or non-financial interests to
disclose.

Acknowledgment
We acknowledge all the participants who contributed to this study.

References

Alexander, A. C., & Ward, K. D. (2018). Understanding postdisaster substance use and
psychological distress using concepts from the self-medication hypothesis and social
cognitive theory. Journal of Psychoactive Drugs, 50(2), 177-186. https://doi.org/
10.1080/02791072.2017.1397304

Aygar, H., Goktas, S., Zencirci, S. A., Alaiye, M., Onsuz, M. F., & Metintas, S. (2019).
Association between fear of missing out in social media and problematic internet use
in university students. Dusunen Adam-Journal of Psychiatry and Neurological Sciences,
32(4), 302-308. https://doi.org/10.14744/dajpns.2019.00044

Baumeister, R. F., Bratslavsky, E., Muraven, M., & Tice, D. M. (1998). Ego depletion: Is
the active self a limited resource? Journal of Personality and Social Psychology, 74(5),
1252-1265. https://doi.org/10.1037//0022-3514.74.5.1252

Beavers, R., & Hampson, R. B. (2000). The beavers systems model of family functioning.
Journal of Family Therapy, 22(2), 128-143. https://doi.org/10.1111/1467-
6427.00143

Belton, T., & Priyadharshini, E. (2007). Boredom and schooling: A cross-disciplinary
exploration. Cambridge Journal of Education, 37(4), 579-595. https://doi.org/
10.1080/03057640701706227

Bernabe-Valero, G., Melero-Fuentes, D., De Lima Argimon, L. I., & Gerbino, M. (2021).
Individual differences facing the COVID-19 pandemic: The role of age, gender,
personality, and positive psychology. Frontiers in Psychology, 12, Article 644286.
https://doi.org/10.3389/fpsyg.2021.644286

Boustead, R., & Flack, M. (2021). Moderated-mediation analysis of problematic social
networking use: The role of anxious attachment orientation, fear of missing out and
satisfaction with life. Addictive Behaviors, 119, 6. https://doi.org/10.1016/j.
addbeh.2021.106938

Brand, M., Wegmann, E., Stark, R., Miiller, A., Wolfling, K., Robbins, T. W., &

Potenza, M. N. (2019). The Interaction of Person-Affect-Cognition-Execution (I-
PACE) model for addictive behaviors: Update, generalization to addictive behaviors
beyond internet-use disorders, and specification of the process character of addictive
behaviors. Neuroscience and Biobehavioral Reviews, 104, 1-10. https://doi.org/
10.1016/j.neubiorev.2019.06.032

Cai, J., Qin, H., & Sun, H. W. (2016). Stress, social support and mental health of clinical
nurses. China Journal of Health Psychology, 24, 189-193.


https://doi.org/10.1080/02791072.2017.1397304
https://doi.org/10.1080/02791072.2017.1397304
https://doi.org/10.14744/dajpns.2019.00044
https://doi.org/10.1037//0022-3514.74.5.1252
https://doi.org/10.1111/1467-6427.00143
https://doi.org/10.1111/1467-6427.00143
https://doi.org/10.1080/03057640701706227
https://doi.org/10.1080/03057640701706227
https://doi.org/10.3389/fpsyg.2021.644286
https://doi.org/10.1016/j.addbeh.2021.106938
https://doi.org/10.1016/j.addbeh.2021.106938
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1016/j.neubiorev.2019.06.032
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190816045297
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190816045297

L. Liang et al.

Chen, C.-Y., Chen, I. H., OBrien, K. S., Latner, J. D., & Lin, C.-Y. (2021). Psychological
distress and internet-related behaviors between schoolchildren with and without
overweight during the COVID-19 outbreak. International Journal of Obesity, 45(3),
677-686. https://doi.org/10.1038/s41366-021-00741-5

Chou, W. J., Chang, Y. P, & Yen, C. F. (2018). Boredom proneness and its correlation
with internet addiction and Internet activities in adolescents with attention-deficit/
hyperactivity disorder. Kaohsiung Journal of Medical Sciences, 34(8), 467-474.
https://doi.org/10.1016/j.kjms.2018.01.016

Constant, A., Val-Laillet, D., Joubert, A., Foret, K., Thibault, R., & Moirand, R. (2019).
Depressive symptoms are related to boredom proneness in patients receiving
hospital care, regardless of alcohol status, lifestyle, or social support. Journal of
Health Psychology, 26(10), 1674-1683. https://doi.org/10.1177/
1359105319886049

Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs
and the self-determination of behavior. Psychological Inquiry, 11(4), 227-268.
https://doi.org/10.1207/515327965pli1104_01

Drapeau, A., Marchand, A., & Beaulieu-Prévost, D. (2012). Epidemiology of
psychological distress. Mental illness. In L. L'Abate (Ed.), Understanding, prediction
and control (pp. 105-134). Rijeka: InTech Open Access Publisher.

Duan, L., Shao, X., Wang, Y., Huang, Y., Miao, J., Yang, X., & Zhu, G. (2020). An
investigation of mental health status of children and adolescents in China during the
outbreak of COVID-19. Journal of Affective Disorders, 275, 112-118. https://doi.org/
10.1016/j.jad.2020.06.029

Eastwood, J. D., Frischen, A., Fenske, M. J., & Smilek, D. (2012). The unengaged mind:
Defining boredom in terms of attention. Perspectives on Psychological Science, 7(5),
482-495. https://doi.org/10.1177/1745691612456044

Elhai, J. D., Gallinari, E. F., Rozgonjuk, D., & Yang, H. (2020b). Depression, anxiety and
fear of missing out as correlates of social, non-social and problematic smartphone
use. Addictive Behaviors, 105, Article 106335. https://doi.org/10.1016/j.
addbeh.2020.106335

Elhai, J. D., Levine, J. C., Alghraibeh, A. M., Alafnan, A. A., Aldraiweesh, A. A., &
Hall, B. J. (2018a). Fear of missing out: Testing relationships with negative
affectivity, online social engagement, and problematic smartphone use. Computers in
Human Behavior, 89, 289-298. https://doi.org/10.1016/j.chb.2018.08.020

Elhai, J. D., McKay, D., Yang, H. B., Minaya, C., Montag, C., & Asmundson, G. J. G.
(2021). Health anxiety related to problematic smartphone use and gaming disorder
severity during COVID-19: Fear of missing out as a mediator. Human Behavior and
Emerging Technologies, 3(1), 137-146. https://doi.org/10.1002/hbe2.227

Elhai, J. D., Vasquez, J. K., Lustgarten, S. D., Levine, J. C., & Hall, B. J. (2018b).
Proneness to boredom mediates relationships between problematic smartphone use
with depression and anxiety severity. Social Science Computer Review, 36(6),
707-720. https://doi.org/10.1177/0894439317741087

Elhai, J. D., Yang, H., McKay, D., & Asmundson, G. J. G. (2020a). COVID-19 anxiety
symptoms associated with problematic smartphone use severity in Chinese adults.
Journal of Affective Disorders, 274, 576-582. https://doi.org/10.1016/j.
jad.2020.05.080

Farmer, R., & Sundberg, N. D. (1986). Boredom proneness-The development and
correlates of a new scale. Journal of Personality Assessment, 50(1), 4-17. https://doi.
org/10.1207/s15327752jpa5001 2

Flory, K., Hankin, B. L., Kloos, B., Cheely, C., & Turecki, G. (2009). Alcohol and cigarette
use and misuse among Hurricane Katrina survivors: Psychosocial risk and protective
factors. Substance Use & Misuse, 44(12), 1711-1724. https://doi.org/10.3109/
10826080902962128

Gale, N., & Roehrle, B. (2021). Introduction to "Psychology, global threats, social
challenge, and the COVID-19 pandemic: European perspectives" [editorial material].
European Psychologist, 26(4), 251-258. https://doi.org/10.1027/1016-9040/
a000467

Gokeearslan, S., Mumcu, F. K., Haslaman, T., & Cevik, Y. D. (2016). Modelling
smartphone addiction: The role of smartphone usage, self-regulation, general self-
efficacy and cyberloafing in university students. Computers in Human Behavior, 63,
639-649. https://doi.org/10.1016/j.chb.2016.05.091

Goldberg, D. P. (1978). Manual of the general health questionnaire. Windsor, UK: NFER-
Nelson Publishing.

Goldberg, D. P., Gater, R., Sartorius, N., Ustun, T. B., Piccinelli, M., Gureje, O., &
Rutter, C. (1997). The validity of two versions of the GHQ in the WHO study of
mental illness in general health care. Psychological Medicine, 27(1), 191-197. https://
doi.org/10.1017/50033291796004242

Grieger, T. A., Fullerton, C. S., & Ursano, R. J. (2003). Posttraumatic stress disorder,
alcohol use, and perceived safety after the terrorist attack on the pentagon.
Psychiatric Services, 54(10), 1380-1382. https://doi.org/10.1176/appi.
ps.54.10.1380

Hasan, A. A., & Abu Jaber, A. (2020). The relationship between internet addiction,
psychological distress, and coping strategies in a sample of Saudi undergraduate
students. Perspectives in Psychiatric Care, 56(3), 495-501. https://doi.org/10.1111/
ppc.12439

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process analysis:
A regression-based approach. Guilford Press.

Huckins, J. F., daSilva, A. W., Wang, W., Hedlund, E., Rogers, C., Nepal, S. K., &
Campbell, A. T. (2020). Mental health and behavior of college students during the
early phases of the COVID-19 pandemic: Longitudinal smartphone and ecological
momentary assessment study. Journal of Medical Internet Research, 22(6), Article
€20185. https://doi.org/10.2196,/20185

Jackson, C. (2007). The general health questionnaire. Occupational Medicine, 57. https://
doi.org/10.1093/0ccmed/kql169, 79-79.

13

Archives of Psychiatric Nursing 40 (2022) 8-14

Kardefelt-Winther, D. (2014). A conceptual and methodological critique of internet
addiction research: Towards a model of compensatory internet use. Computers in
Human Behavior, 31, 351-354. https://doi.org/10.1016/j.chb.2013.10.059

Khantzian, E. J. (2013). Addiction as a self-regulation disorder and the role of self-
medication. Addiction, 108(4), 668-669. https://doi.org/10.1111/add.12004

Kiraly, O., Potenza, M. N., Stein, D. J., King, D. L., Hodgins, D. C., Saunders, J. B., &
Demetrovics, Z. (2020). Preventing problematic internet use during the COVID-19
pandemic: Consensus guidance. Comprehensive Psychiatry, 100, Article 152180.
https://doi.org/10.1016/j.comppsych.2020.152180

Lee, J. Y., Kim, S. W., Kang, H. J., Kim, S. Y., Bae, K. Y., Kim, J. M., & Yoon, J. S. (2017).
Relationship between problematic internet use and post-traumatic stress disorder
symptoms among students following the Sewol ferry disaster in South Korea.
Psychiatry Investigation, 14(6), 871-875. https://doi.org/10.4306/pi.2017.14.6.871

Li, Q., Guan, X., Wu, P., Wang, X., Zhou, L., Tong, Y., & Feng, Z. (2020). Early
transmission dynamics in Wuhan, China, of novel coronavirus-infected pneumonia.
New England Journal of Medicine, 382(13), 1199-1207. https://doi.org/10.1056/
NEJMoa2001316

Liang, L., Zhu, M., Dai, J., Li, M., & Zheng, Y. (2021). The mediating roles of emotional
regulation on negative emotion and internet addiction among Chinese adolescents
from a development perspective. Frontiers in Psychiatry, 9(12), Article 608317.
https://doi.org/10.3389/fpsyt.2021.608317

Liu, R. D., Hong, W., Ding, Y., Oei, T. P., Zhen, R., Jiang, S., & Liu, J. (2019).
Psychological distress and problematic mobile phone use among adolescents: The
mediating role of maladaptive cognitions and the moderating role of effortful
control. Frontiers in Psychology, 10, 1589. https://doi.org/10.3389/
fpsyg.2019.01589

MacKinnon, D. P. (2008). Introduction to statistical mediation analysis. New York: Taylor &
Francis Group.

Mikulas, W. L., & Vodanovich, S. J. (1993). The essence of boredom. Psychological Record,
43(1), 3-12.

Molavi, P., Mikaeili, N., Ghaseminejad, M. A., Kazemi, Z., & Pourdonya, M. (2018).
Social anxiety and benign and toxic online self-disclosures: An investigation into the
role of rejection sensitivity, self-regulation, and internet addiction in college
students. Journal of Nervous and Mental Disease, 206(8), 598-605. https://doi.org/
10.1097/nmd.0000000000000855

Oberst, U., Wegmann, E., Stodt, B., Brand, M., & Chamarro, A. (2017). Negative
consequences from heavy social networking in adolescents: The mediating role of
fear of missing out. Journal of Adolescence, 55, 51-60. https://doi.org/10.1016/j.
adolescence.2016.12.008

Pillay, A. L., & Barnes, B. R. (2020). Psychology and COVID-19: Impacts, themes and way
forward. South African Journal of Psychology, 50(2), 148-153. https://doi.org/
10.1177/0081246320937684

Przybylski, A. K., Murayama, K., DeHaan, C. R., & Gladwell, V. (2013). Motivational,
emotional, and behavioral correlates of fear of missing out. Computers in Human
Behavior, 29(4), 1841-1848. https://doi.org/10.1016/j.chb.2013.02.014

Qiu, J., Shen, B., Zhao, M., Wang, Z., Xie, B., & Xu, Y. (2020). A nationwide survey of
psychological distress among Chinese people in the COVID-19 epidemic:
Implications and policy recommendations. General Psychiatry, 33(2), Article
e100213. https://doi.org/10.1136/gpsych-2020-100213

Sela, Y., Zach, M., Amichay-Hamburger, Y., Mishali, M., & Omer, H. (2020). Family
environment and problematic internet use among adolescents: The mediating roles
of depression and fear of missing out. Computers in Human Behavior, 106. https://doi.
org/10.1016/j.chb.2019.106226

Shen, Y., Meng, F., Xu, H., Li, X., Zhang, Y., Huang, C., & Zhang, X. Y. (2020). Internet
addiction among college students in a Chinese population: Prevalence, correlates,
and its relationship with suicide attempts. Depression and Anxiety, 37(8), 812-821.
https://doi.org/10.1002/da.23036

Silva Junior, F., Sales, J., Monteiro, C. F. S., Costa, A. P. C., Campos, L. R. B.,
Miranda, P. I. G., & Lopes-Junior, L. C. (2020). Impact of COVID-19 pandemic on
mental health of young people and adults: A systematic review protocol of
observational studies. BMJ Open, 10(7), Article e039426. https://doi.org/10.1136/
bmjopen-2020-039426

Skues, J., Williams, B., Oldmeadow, J., & Wise, L. (2016). The effects of boredom,
loneliness, and distress tolerance on problem internet use among university students.
International Journal of Mental Health and Addiction, 14(2), 167-180. https://doi.org/
10.1007/511469-015-9568-8

Struk, A. A., Carriere, J. S. A., Cheyne, J. A., & Danckert, J. (2017). A short boredom
proneness scale: Development and psychometric properties. Assessment, 24(3),
346-359. https://doi.org/10.1177/1073191115609996

Taylor, A. B., MacKinnon, D. P., & Tein, J. Y. (2008). Tests of the three-path mediated
effect. Organizational Research Methods, 11(2), 241-269. https://doi.org/10.1177/
1094428107300344

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C. S., & Ho, R. C. (2020). Immediate
psychological responses and associated factors during the initial stage of the 2019
coronavirus disease (COVID-19) epidemic among the general population in China.
International Journal of Environmental Research and Public Health, 17(5). https://doi.
org/10.3390/ijerph17051729

Wegmann, E., Oberst, U., Stodt, B., & Brand, M. (2017). Online-specific fear of missing
out and internet-use expectancies contribute to symptoms of internet-
communication disorder. Addictive Behaviors Reports, 5, 33-42. https://doi.org/
10.1016/j.abrep.2017.04.001

Wolniewicz, C. A., Rozgonjuk, D., & Elhai, J. D. (2020). Boredom proneness and fear of
missing out mediate relations between depression and anxiety with problematic
smartphone use. Human Behavior and Emerging Technologies, 2(1), 61-70. https://doi.
org/10.1002/hbe2.159


https://doi.org/10.1038/s41366-021-00741-5
https://doi.org/10.1016/j.kjms.2018.01.016
https://doi.org/10.1177/1359105319886049
https://doi.org/10.1177/1359105319886049
https://doi.org/10.1207/s15327965pli1104_01
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190826367812
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190826367812
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190826367812
https://doi.org/10.1016/j.jad.2020.06.029
https://doi.org/10.1016/j.jad.2020.06.029
https://doi.org/10.1177/1745691612456044
https://doi.org/10.1016/j.addbeh.2020.106335
https://doi.org/10.1016/j.addbeh.2020.106335
https://doi.org/10.1016/j.chb.2018.08.020
https://doi.org/10.1002/hbe2.227
https://doi.org/10.1177/0894439317741087
https://doi.org/10.1016/j.jad.2020.05.080
https://doi.org/10.1016/j.jad.2020.05.080
https://doi.org/10.1207/s15327752jpa5001_2
https://doi.org/10.1207/s15327752jpa5001_2
https://doi.org/10.3109/10826080902962128
https://doi.org/10.3109/10826080902962128
https://doi.org/10.1027/1016-9040/a000467
https://doi.org/10.1027/1016-9040/a000467
https://doi.org/10.1016/j.chb.2016.05.091
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190816226307
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190816226307
https://doi.org/10.1017/s0033291796004242
https://doi.org/10.1017/s0033291796004242
https://doi.org/10.1176/appi.ps.54.10.1380
https://doi.org/10.1176/appi.ps.54.10.1380
https://doi.org/10.1111/ppc.12439
https://doi.org/10.1111/ppc.12439
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190817038132
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190817038132
https://doi.org/10.2196/20185
https://doi.org/10.1093/occmed/kql169
https://doi.org/10.1093/occmed/kql169
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1111/add.12004
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.4306/pi.2017.14.6.871
https://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.3389/fpsyt.2021.608317
https://doi.org/10.3389/fpsyg.2019.01589
https://doi.org/10.3389/fpsyg.2019.01589
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190822588674
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190822588674
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190822520234
http://refhub.elsevier.com/S0883-9417(22)00025-5/rf202203190822520234
https://doi.org/10.1097/nmd.0000000000000855
https://doi.org/10.1097/nmd.0000000000000855
https://doi.org/10.1016/j.adolescence.2016.12.008
https://doi.org/10.1016/j.adolescence.2016.12.008
https://doi.org/10.1177/0081246320937684
https://doi.org/10.1177/0081246320937684
https://doi.org/10.1016/j.chb.2013.02.014
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1016/j.chb.2019.106226
https://doi.org/10.1016/j.chb.2019.106226
https://doi.org/10.1002/da.23036
https://doi.org/10.1136/bmjopen-2020-039426
https://doi.org/10.1136/bmjopen-2020-039426
https://doi.org/10.1007/s11469-015-9568-8
https://doi.org/10.1007/s11469-015-9568-8
https://doi.org/10.1177/1073191115609996
https://doi.org/10.1177/1094428107300344
https://doi.org/10.1177/1094428107300344
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1016/j.abrep.2017.04.001
https://doi.org/10.1016/j.abrep.2017.04.001
https://doi.org/10.1002/hbe2.159
https://doi.org/10.1002/hbe2.159

L. Liang et al.

Wolniewicz, C. A., Tiamiyu, M. F., Weeks, J. W., & Elhai, J. D. (2018). Problematic
smartphone use and relations with negative affect, fear of missing out, and fear of
negative and positive evaluation. Psychiatry Research, 262, 618-623. https://doi.
org/10.1016/j.psychres.2017.09.058

Wong, T. Y., Yuen, K. S., & Li, W. O. (2014). A basic need theory approach to problematic
internet use and the mediating effect of psychological distress. Frontiers in
Psychology, 5, 1562. https://doi.org/10.3389/fpsyg.2014.01562

Young, K. S. (1998). Internet addiction: The emergence of a new clinical disorder.
Cyberpsychology & Behavior, 1, 237-244. https://doi.org/10.1089/cpb.1998.1.237

14

Archives of Psychiatric Nursing 40 (2022) 8-14

Young, K. S., Griffin-Shelley, E., Cooper, A., O'Mara, J., & Buchanan, J. J. S. A. (2000).
Online infidelity: A new dimension in couple relationships with implications for
evaluation and treatment. Compulsivity, 7(1-2), 59-74. https://doi.org/10.1080/
10720160008400207

Zhu, N., Zhang, D. Y., Wang, W. L., Li, X. W., Yang, B., Song, J. D., & China Novel, C.
(2020). A novel coronavirus from patients with pneumonia in China, 2019. New
England Journal of Medicine, 382(8), 727-733. https://doi.org/10.1056/
NEJMoa2001017


https://doi.org/10.1016/j.psychres.2017.09.058
https://doi.org/10.1016/j.psychres.2017.09.058
https://doi.org/10.3389/fpsyg.2014.01562
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.1080/10720160008400207
https://doi.org/10.1080/10720160008400207
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1056/NEJMoa2001017

	Psychological distress and internet addiction following the COVID-19 outbreak: Fear of missing out and boredom proneness as ...
	Introduction
	Methods
	Participants and procedure
	Ethical considerations
	Measurements
	Young's Diagnostic Questionnaire
	The general health questionnaire scale
	Fear of Missing Out Scale
	Boredom proneness scale-short form
	Data analyses


	Results
	Participant characteristics
	Description of internet addiction scale
	Preliminary analysis
	Mediation analyses


	Discussion
	Practice implications
	Limitations

	Conclusion
	Data availability statement
	Funding
	Ethics statement
	Declaration of competing interest
	Acknowledgment
	References


