
OR I G I N A L A R T I C L E

The association between intolerance of uncertainty and Internet
addiction during the second wave of the coronavirus disease 2019
pandemic: A multiple mediation model considering depression and
risk perception

Ronglei Luo1 | Qi Li2 | Guangteng Meng3,4 | Ya Zheng5 | Kesong Hu6 |

Xiaoya Zhang3,4 | Bibing Dai1 | Xun Liu3,4

1Department of Psychiatry and Psychology, School
of Basic Medical Sciences, Tianjin Medical
University, Tianjin, China
2Beijing Key Laboratory of Learning and Cognition,
School of Psychology, Capital Normal University,
Beijing, China
3CAS Key Laboratory of Behavioral Science,
Institute of Psychology, Beijing, China
4Department of Psychology, University of Chinese
Academy of Sciences, Beijing, China
5Department of Psychology, Dalian Medical
University, Dalian, China
6Department of Psychology, Lake Superior State
University, Sault St. Marie, Michigan, USA

Correspondence
Dr. Bibing Dai, Department of Psychiatry and
Psychology, School of Basic Medical Sciences,
Tianjin Medical University, 22 Qixiangtai Road,
Heping District, Tianjin 300070, China.
Email: daibibing@tmu.edu.cn

Funding information
The Key Project of Beijing Education Science
Planning, Reevaluation and Cognitive Training to
Treat College Students with Internet Addiction
(BEAA21046)

Abstract
Repeated outbreaks of coronavirus disease 2019 (COVID-19) have forced people to shift
most of their work and life activities from offline to online, leading to a growing problem
of Internet dependence and even Internet addiction. However, the mechanism of the asso-
ciation between COVID-19-related intolerance of uncertainty (COVID-19 IU) and
Internet addiction during the second wave of COVID-19 is still unclear. The current
study explored the association between COVID-19 IU and Internet addiction as medi-
ated by depression and risk perception based on the Uncertainty-Depression-Perception-
Addiction model (UDPA). A total of 1,137 adult participants were recruited, and
COVID-19 IU, depression, risk perception, Internet addiction, and demographic vari-
ables were analyzed. The results showed that COVID-19 IU was significantly and posi-
tively associated with Internet addiction and that this relationship was mediated in parallel
by depression and risk perception. Our findings further extend the Interaction of Person-
Affect-Cognition-Execution (I-PACE) model from the perspective of applicability in the
unique context of COVID-19. Furthermore, the study suggests that individuals could
decrease their dependence on the Internet to prevent Internet addiction during the second
wave of the pandemic through effective interventions that include lowering COVID-
19 IU, improving emotion regulation, and developing reasonable perceptions of risk.
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INTRODUCTION

The worldwide coronavirus disease 2019 (COVID-19) pandemic
has severely disrupted people’s lives (Giuntella et al., 2021).
Numerous countries have implemented population-wide restric-
tions, including lockdowns and physical distancing mandates
(Daly et al., 2021). During the period of isolation, surfing the
Internet became a mainstream lifestyle activity, resulting in
increasing seriousness of the phenomenon of Internet addiction
(Li et al., 2021b). A survey found that over 60% of people
showed some degree of Internet addiction during the COVID-19

outbreak (Priego-Parra et al., 2020). Internet addiction is defined
as an inability to control online participation. According to
Davis’s cognitive-behavioral model, Internet addiction has been
conceptualized as abnormal behaviors that result from vulnerabil-
ity, such as diathesis, and life events, such as stress, in a diathesis-
stress framework (Davis, 2001). The epidemic of COVID-19, as
a chronic and highly contagious disease with repeated outbreaks,
has been a serious source of stress for people around the world.
Similar to the first wave of COVID-19, the second wave has had
a great impact on the health and lives of people in many countries
and regions (Coccia, 2021), but it also has unique characteristics.
For example, many people are frustrated and depressed by months
of lockdown, canceled activities, stress, and economic challengesRonglei Luo and Qi Li contributed equally to this work.
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(Hafeez et al., 2021). The evolving second wave of COVID-19
brought many new uncertainties, such as coping with the emer-
gence of new variants (Hafeez et al., 2021). Uncertainty, psycho-
logical distress, and depression have accumulated as multiple
waves of the pandemic continue, which could lead people to
spend more time online. Hence, there is an urgent need to iden-
tify the mechanism of the impact of uncertainty on Internet
addiction in the specific context of repeated COVID-19
outbreaks.

In recent years, the Interaction of Person-Affect-Cogni-
tion-Execution (I-PACE) model has been widely used to
explain the development and maintenance of Internet addic-
tion (Brand et al., 2019; Brand et al., 2016). According to this
model, Internet addiction behaviors occur in interactions
between variables related to an individual’s predisposition and
his or her perception of specific situations. The predisposing
variables represent an individual’s core characteristics. A series
of emotional and cognitive responses induced by these
predisposing characteristics or external Internet-related stimuli
may influence behaviors related to excessive Internet use. Based
on this model, the current study proposes the Uncertainty-
Depression-Perception-Addiction (UDPA) mediation model to
elucidate the mechanism of impacts on Internet addiction dis-
order during the COVID-19 pandemic. In this model,
COVID-19-related intolerance of uncertainty (COVID-
19 IU) is defined as the disposition of being incapable of toler-
ating aversive responses triggered by the perceived absence of
COVID-19-related information ( Dai et al., 2020; Li
et al., 2021a), which is a core characteristic of people faced
with uncertainty caused by the pandemic. This perception of
uncertainty is followed by emotional and cognitive responses
(Hillen et al., 2017). Emotional responses include a wide vari-
ety of emotional states. Among these, depression has been reg-
arded as a prominent emotion during the long, recurrent
outbreak stage of COVID-19 (Fukase et al., 2021). Cognitive
responses include various types of appraisal; one of the most
immediate responses is risk appraisal, which is likely to increase
as the outbreak continues (Ibuka et al., 2010). Additionally,
preoccupation with the Internet, unsuccessful attempts to con-
trol Internet participation, and the use of the Internet to escape
or relieve a negative mood are considered specific Internet
addiction behaviors. Therefore, it is necessary to explore how
COVID-19 IU is associated with Internet addiction behavior
via depression and risk perception during the long stage of
recurrent outbreaks of COVID-19.

Given that quarantine is recommended during COVID-
19, individuals with personal traits such as intolerance of
uncertainty (IU) are likely to spend more time on the Internet
than other individuals. People with the trait of IU often have
cognitive biases (e.g., negative beliefs, attention biases for
threatening information; Sexton & Dugas, 2009) that are risk
factors for many problematic behaviors (Frangos et al., 2010;
Hamonniere & Varescon, 2018). Indeed, IU has been found
to be related to several problematic behaviors, including drink-
ing to control or avoid negative emotions (Kraemer
et al., 2015) and eating disorders (Brown et al., 2017). Recent
evidence has tentatively revealed a positive correlation between

IU and excessive Internet and smartphone use (Fergus, 2013;
Rozgonjuk et al., 2019). However, few studies have examined
this correlation in the second wave of COVID-19. Because of
the chronicity of this pandemic, people must endure long dura-
tions of uncertainty related to COVID-19. Such an environ-
ment is highly likely to strengthen and habitualize individual
behaviors such as chatting online, seeking information, and
passing time via the Internet; inevitably, people may spend
more of their time online than offline. Thus:

Hypothesis 1 (H1): COVID-19 IU is positively associated
with Internet addiction.

Intolerance of uncertainty is an important transdiagnostic vari-
able within various emotional disorders. Studies have shown that
IU is significantly and positively associated with anxiety and
depression (Carleton et al., 2012; Ladouceur et al., 2000a). Cop-
ing with emotions during the pandemic is a dynamic process for
people. Symptoms of anxiety peaked in the early stages of this
high-risk infectious disease outbreak and subsequently decreased
as time passed (Bendau et al., 2021). However, repeated outbreaks
and the emergence of new variants plunged people into a feeling
of being out of control; in this situation, depression may become
more prominent, especially for people who are more susceptible
to struggling with uncertainty. Duan et al. (2020) found that
compared to the first wave, depression significantly increased in
the second wave of the COVID-19 pandemic. This finding sug-
gests that depression might be an important emotional variable in
the second wave of COVID-19 considering that people with high
IU who must deal with the pandemic for a long period of time
may feel more helpless and out of control than other people. IU
was found to predict depression symptoms concurrently and over
6 weeks (Miranda et al., 2008), and a decrease in IU was related
to reduced levels of depressive symptoms post-treatment (Boswell
et al., 2013). Compensatory Internet use theory proposes that
individuals tend to use technology excessively to alleviate depres-
sion (Kardefelt-Winther, 2014). Psychiatric disorders contribute
to or exacerbate the symptoms or course of addiction, and among
clinical symptoms, depression is most closely related to Internet
addiction (Ha et al., 2007; Ko et al., 2012). In a previous study
of high school students, depression predicted the initiation and
persistence of Internet addiction (Chang et al., 2014). As a dys-
functional way to cope with negative emotional experiences, Inter-
net addiction may be associated with depression (Jeong
et al., 2020). Furthermore, prolonged isolation and repeated
COVID-19 outbreaks may continuously reinforce this mediation
process. Based on these previous findings, we propose:

Hypothesis 2 (H2): Depression mediates the relationship
between COVID-19 IU and Internet addiction (Figure 1).

During the pandemic, perceiving and appraising risks associ-
ated with COVID-19 are among the most important cognitive
processes that are engaged when people are confronted with high
levels of uncertainty. Risk perception refers to people’s subjective
assessment of the general fatality rates and their own specific
likelihood of being infected with the virus or dying from the dis-
ease (Leppin & Aro, 2009). Individuals with high COVID-
19 IU may perceive a greater risk of this infectious disease. On
the one hand, the literature has shown that people with a high
level of IU tend to perceive ambiguous cues as threats, evaluate
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them more negatively, and overestimate the risks (Bredemeier &
Berenbaum, 2008; Chen & Lovibond, 2016; Ladouceur
et al., 2000a). Furthermore, when people cannot tolerate uncer-
tainty, they have stronger motives to seek information (Rosen
et al., 2007), which may in turn expose them to more threaten-
ing messages. On the other hand, as a kind of cognitive distor-
tion, excessive risk perception may result in negative
consequences, such as poorer decision-making (Ciccarelli
et al., 2017), which may increase the risk of developing sub-
stance use disorder (Kirisci et al., 2004) and online game addic-
tion (Li & Wang, 2013). In particular, when outbreaks occur
repeatedly, people realize that they cannot control the spread of
the epidemic in the short term, and the perceived risk increases
over time (Ibuka et al., 2010). Such repeated threats and great
uncertainty may reinforce the association between IU and Inter-
net addiction. We therefore propose:

Hypothesis 3 (H3): Risk perception mediates the relation-
ship between COVID-19 IU and Internet addiction.

METHOD

Participants

This cross-sectional study was approved by the Institutional
Review Board of Tianjin Medical University (study number:
190002) and followed the principles of the Declaration of Hel-
sinki. All participants gave written informed consent and they
could withdraw from the study at any time without being penal-
ized. A total of 1,137 eligible adults in Beijing completed our
online survey, which was designed to obtain information including
demographic variables and data on Internet addiction, COVID-
19 IU, depression, and risk perception. The data were collected
between 25 June 2020 and 29 June 2020, during the second wave
of the COVID-19 outbreak in Beijing, China. Table 1 presents
the sociodemographic characteristics of this study sample.

Measures

COVID-19-related intolerance of uncertainty

Four items to measure COVID-19 IU were adapted from the
Intolerance of Uncertainty Scale (Buhr & Dugas, 2002) and

revised to fit the context of the pandemic: “The uncertainty of
the pandemic has seriously impacted my studies, work and
life,” “The uncertainty of the pandemic ruins my plans,” “The
uncertainty of the pandemic makes me uneasy, anxious, or
stressed,” and “Confronted with the uncertainty of the pan-
demic, I cannot function very well in my studies, work and
life.” These items represent the ideas that uncertainty leads to
the inability to act, uncertainty is stressful and upsetting, and
unexpected events are negative and should be avoided.
Responses were rated on a 7-point Likert scale (1 = strongly
disagree to 7 = strongly agree), with total scores ranging from
4 to 28. Higher scores indicated a greater level of COVID-
19 IU. In this study, Cronbach’s α for COVID-19 IU
was .904.

Depression

The two items used in this study to assess participants’ depres-
sion levels were adapted from the Patient Health
Questionnaire-2 (PHQ-2; Kroenke et al., 2003), which has
been proven to be a valid and practical tool for assessing
depression severity. This study used the two key symptoms
indicating major depression on the PHQ-2: “little interest or
pleasure in doing things” and “feeling down, depressed, or
hopeless.” In addition, common self-report scales ask

T A B L E 1 Sociodemographic Characteristics of the Participants
(n = 1,137)

Frequency Proportion (%)

Sex

Female 486 42.74

Male 651 57.26

Age

18–25 years 397 34.92

26–35 years 484 42.57

36–45 years 229 20.14

46–59 years 27 2.37

Marital status

Married 640 56.29

Other 497 43.71

Education

High school diploma or below 173 15.22

College degree 269 23.66

Bachelor’s degree 552 48.55

Master’s degree or above 143 12.58

Income

None 106 9.32

Below 4000 yuan 183 16.09

4000–10,000 yuan 528 46.44

10,001–20,000 yuan 253 22.25

20,001 yuan and more 67 5.89

F I GUR E 1 The hypothesized model. COVID-19 IU = coronavirus
disease 2019-related intolerance of uncertainty
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participants to report whether they have experienced depres-
sion in the past 7 days (e.g., the Self-Rating Depression Scale;
Zung, 1965) or 14 days (e.g., Beck Depression Inventory-II;
Beck et al., 1996); hence, we used the median, 10 days, as the
period for measuring depression. To highlight depression cau-
sed by repeated COVID-19 outbreaks, we revised the two
items as follows: “In the last 10 days, to what extent have you
felt no interest or motivation to do anything since the pan-
demic has recurred in Beijing?” and “In the last 10 days, what
level of intensity of depression or hopelessness have you experi-
enced since the pandemic has recurred in Beijing?” Each item
in this study used a 7-point Likert scale (1 = very low to
7 = very high). Scores for each item were summed to produce a
scale of depression, with higher scores indicating higher levels
of depression. Cronbach’s α for depression was .845 in the pre-
sent study.

Risk perception

Risk perception can be classified as either universal risk per-
ception or personal risk perception depending on the object
being assessed. These represent a general perception of fatal-
ity rates in the event of an outbreak and one’s own percep-
tion of the probability of being infected with the virus
(Leppin & Aro, 2009). Correspondingly, fatality and the
probability of infection are two key components in the risk
perception of infectious diseases. Two items were designed
to measure participants’ perceived level of risk posed by the
recurrent pandemic: “In your opinion, what is the fatality
rate of COVID-19 in this recurrent pandemic in Beijing?”
and “In your opinion, how likely you are to get infected
with COVID-19 in this recurrent pandemic in Beijing?” All
items were rated on a 7-point Likert scale (1 = very low to
7 = very high). Scores for each item were summed to pro-
duce a scale of risk perception, with higher scores indicating
perceptions of higher risk. Cronbach’s α for risk perception
in this study was .652.

Internet addiction

Four items were used to assess participants’ levels of Internet
addiction: “During the pandemic, I always wanted to use
the Internet,” “During the pandemic, I spent more time on
the Internet than I intended,” “During the pandemic, surf-
ing the Internet severely impacted my studies, work, and

life,” and “During the pandemic, surfing the Internet
became a way for me to get rid of negative emotions.” For
this study, the items measuring Internet addiction were
designed to meet the symptom criteria defined as Internet
use disorder by the DSM-5 (e.g., preoccupation with the
Internet, unsuccessful attempts to control participation in
the Internet, use of the Internet to escape or relieve a nega-
tive mood). All responses were rated on a 7-point Likert
scale (1 = strongly disagree to 7 = strongly agree). The total
scores ranged from 4 to 28, with higher scores indicating
more severe Internet addiction. Cronbach’s α for Internet
addiction in this study was .866.

Analytic strategy

In this study, we conducted descriptive statistics and
Pearson’s correlation analysis with IBM SPSS Statistics for
Windows, Version 22.0 (IBM Corp.). Then, we examined
the multiple mediation model using the SPSS macro PRO-
CESS (model 4) (http://www.afhyes.com) suggested by
Hayes (2013) to test the multiple mediation model. Boo-
tstrapping (5,000 bootstrap samples) with 95% confidence
intervals (CI) was conducted to examine the significance of
mediation effects. A 95% CI excluding zero indicated statis-
tical significance.

RESULTS

Preliminary analyses

The correlations between the variables prior to testing the
mediation model were calculated. As shown in Table 2,
COVID-19 IU had significantly positive correlations with
Internet addiction (r = .60, p < .001), depression (r = .65,
p < .001), and risk perception (r = .36, p < .001). In addition,
Internet addiction was positively associated with depression
(r = .44, p < .001) and risk perception (r = .29, p < .001).

Testing the proposed model

The main results of our multiple mediation model are pres-
ented in Table 3 and Figure 2. When sex, age, marital status,
education, and income were included in this study, Models A
and B examined the effects of COVID-19 IU on depression

T A B L E 2 Means, Standard Deviations, and Zero-Order Correlations Between the Variables

Variables M SD 1 2 3 4

1. COVID-19 IU 18.36 6.42 1

2. Depression 7.48 3.42 .65*** 1

3. Risk perception 9.64 2.76 .36*** .32*** 1

4. Internet addiction 19.99 5.66 .60*** .44*** .29*** 1

Note. COVID-19 IU = coronavirus disease 2019-related intolerance of uncertainty. ***p < .001.
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and risk perception, respectively. Model C was used to test the
effects of COVID-19 IU, depression, and risk perception on
Internet addiction.

Table 3 shows that COVID-19 IU was positively corre-
lated with depression (β = .64, p < .001), which in turn was
positively associated with Internet addiction (β = .07,
p = .02). Therefore, depression played a partial mediating
role in the link between COVID-19 IU and Internet addic-
tion (indirect effect = 0.04, 95% CI = [0.001, 0.081]).
Likewise, COVID-19 IU was positively associated with risk
perception (β = .36, p < .001), and risk perception was pos-
itively correlated with Internet addiction (β = .08,
p = .001), indicating that risk perception partially mediated
the relationship between COVID-19 IU and Internet addic-
tion (indirect effect = 0.026, 95% CI = [0.006, 0.047]).
When the mediation variables were included in the model,
COVID-19 IU was still related to Internet addiction
(β = .53, p < .001), indicating a significant direct effect. In
addition, age (β = �.07, p = .01) and income (β = �.05,
p = .05) could significantly negatively predict Internet
addiction, indicating that older age and higher income may
be protective factors for Internet addiction.

DISCUSSION

The current study is the first to examine the potential mecha-
nisms through which COVID-19 IU is associated with Inter-
net addiction in the ongoing COVID-19 crisis with repeated
outbreaks. The results showed that individuals with low levels
of tolerance of uncertainty related to the pandemic had higher
levels of Internet addiction than other individuals (H1).
COVID-19 IU may be associated with Internet addiction by
increasing depression (H2) and risk perception (H3). In addi-
tion, we found that people who were older and had higher
income had lower levels of Internet addiction. The key contri-
bution of this study is to advance our understanding of how
COVID-19 IU is associated with Internet addiction based on
the I-PACE model. The pathways of our mediation model pro-
vide timely suggestions for Internet addiction prevention and
interventions to address the next waves of COVID-19.

Associations between COVID-19 IU and Internet
addiction

As expected, we found that individuals with high COVID-
19 IU had a higher level of Internet addiction. We speculate
that people with IU traits tend to show worry (Dugas
et al., 2004) and difficulty with self-control and regulation
(Yang et al., 2021), which are risk factors for substance addic-
tion and behavioral addiction (Ford & Blumenstein, 2012; Li
et al., 2014; Marci et al., 2021). During the pandemic and its
great uncertainty, individuals with these characteristics are par-
ticularly vulnerable to addictive behaviors, such as mobile
phone addiction (Peng et al., 2022). Especially with multiple
waves of outbreaks, individuals who are susceptible to uncer-
tainty accumulate negative emotions (Dai et al., 2021; Li
et al., 2021a) and are more likely to have behavioral problems
such as Internet addiction. In addition, COVID-19 IU may
increase the risk of Internet addiction by causing individuals to
excessively seek information from the Internet and to use the
Internet to escape from reality. According to the integrative

T A B L E 3 The Results of Multiple Mediation Model Analyses

Model
Model A β SE t p

Outcome variable: Depression

Sex .05 0.16 2.02 .04

Age �.02 0.12 �0.80 .42

Marital status �.04 0.20 �1.24 .22

Education �.09 0.09 �3.62 <.001

Economic income .05 0.09 1.83 .07

COVID-19 IU .64 0.01 28.62 <.001

Model B

Outcome variable: Risk perception

Sex .02 0.16 0.59 .55

Age .03 0.12 0.90 .37

Marital status �.01 0.20 �0.21 .83

Education .03 0.09 0.88 .38

Economic income .06 0.09 1.91 .06

COVID-19 IU .36 0.01 12.92 <.001

Model C

Outcome variable: Internet addiction

Sex �.002 0.27 �0.08 .94

Age �.07 0.21 �2.46 .01

Marital status .04 0.34 1.30 .20

Education �.03 0.16 �1.12 .26

Economic income �.05 0.15 �2.00 .05

COVID-19 IU .53 0.03 16.9 <.001

Depression .07 0.05 2.30 .02

Risk perception .08 0.05 3.22 .001

Note: COVID-19 IU = coronavirus disease 2019-related intolerance of uncertainty.

F I GUR E 2 Multiple mediation model. Path values are the standard
regression coefficients. The total effect of COVID-19 IU on Internet addiction
is shown in parentheses. COVID-19 IU = coronavirus disease 2019-related
intolerance of uncertainty. *p < .05, **p < .01, ***p < .001
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model of uncertainty tolerance, behavioral responses caused by
the perception of uncertainty include excessive information
seeking and decision avoidance (Hillen et al., 2017). On the
one hand, people with high IU tend to frequently seek infor-
mation online to increase their certainty, such as seeking medi-
cal information to reduce uncertainty associated with potential
health problems (Starcevic et al., 2019). Especially during the
second wave of the COVID-19 epidemic, the degree of uncer-
tainty about the epidemic became more serious, which may
have further promoted excessive information-seeking behavior
among individuals with high IU. Due to measures such as
lockdowns and reduced face-to-face contact, the Internet has
become an important way for people to obtain relevant infor-
mation. However, the Internet can also be used as a tool to
escape uncertain reality (Whang et al., 2003), providing a vir-
tual space for people to temporarily escape from real-world
decision-making during repeated COVID-19 outbreaks.
Therefore, high levels of COVID-19 IU might have increased
the risk of Internet addiction during the second COVID-19
outbreak.

The mediating role of depression

Our results suggested that depression played a mediating role
in the relationship between COVID-19 IU and Internet addic-
tion. The results showed that COVID-19 IU was positively
correlated with depression. IU is considered a shared element
of emotional disorders (Boswell et al., 2013). We speculate that
in the second wave of the COVID-19 epidemic, the recurrence
of the epidemic was a stressful event for individuals who
needed to deploy more resources to respond to the epidemic
and who were prone to a sense of learned helplessness. In par-
ticular, individuals with high IU tend to have more negative
thought patterns and believe that negative outcomes will occur
in the future, ignoring the possibility of positive outcomes.
This sense of hopelessness may increase the risk of depression
(Miranda et al., 2008). In addition, depression may further
exacerbate Internet addiction. According to compensatory
Internet use theory, people excessively indulge in Internet use
to escape life pressures and relieve negative emotions
(Kardefelt-Winther, 2014). During the second wave of the
COVID-19 epidemic, the online world seemed to be the main
place for people to relieve depression due to the chronic lack of
offline activities (Dong et al., 2020). In addition, depressed
individuals are more likely to develop Internet addiction due to
their low self-control ability (Özdemir et al., 2014). Therefore,
during the second wave of the COVID-19 epidemic, individ-
uals with high COVID-19 IU may have been more prone to
depression. This processing of negative emotions may have
increased their risk of developing Internet addiction.

The mediating role of risk perception

The current results suggest that risk perception plays a mediat-
ing role in the relationship between COVID-19 IU and

Internet addiction. We found that IU was positively associated
with risk perception, possibly because people with IU traits
were more likely to overestimate risk (Bredemeier &
Berenbaum, 2008; Chen & Lovibond, 2016; Ladouceur
et al., 2000b). The repeated outbreaks of COVID-19 are con-
stant reminders of the threat to human health and life, thereby
heightening the assessment of risk. In addition, higher risk per-
ceptions are associated with more Internet addiction behaviors.
Repeated outbreaks of COVID-19 have increased perceived
risk, and a sense of powerlessness may drive individuals to use
the Internet to escape reality. This maladaptive coping style
can contribute to Internet addiction over time (Brailovskaia &
Margraf, 2021). Thus, during the second COVID-19 out-
break, individuals with high COVID-19 IU may have felt
more threatened by the outbreak and developed Internet addic-
tion in response to the threat.

Practical implications

In view of the high incidence of Internet addiction in the con-
text of repeated COVID-19 outbreaks, based on the I-PACE
model of Internet addiction (Brand et al., 2019; Brand
et al., 2016), this study aimed to reveal the mechanism of the
association between COVID-19 IU and Internet addiction
during this particular period and to develop targeted Internet
addiction prevention and treatment programs to address poten-
tial future waves of the pandemic. First, reducing COVID-
19 IU may help decrease levels of Internet addiction. Since
high COVID-19 IU is associated with a high risk of Internet
addiction, a treatment called cognitive behavioral therapy –
intolerance of uncertainty (CBT-IU), which specifically targets
IU, has been developed to treat Internet addiction (Gillett
et al., 2018; Ladouceur et al., 2000a). Second, Internet addic-
tion may be prevented and alleviated by improving people’s
positive emotional states and lowering their risk perception. At
the individual level, individuals should learn various stress-
reduction techniques (e.g., meditation, autogenic training, and
mindfulness practice) to maintain mental health (Kir�aly
et al., 2020). At the community level, the government should
monitor rumors that create panic in and limit excessive expo-
sure to negative information to prevent excessive perceptions of
risk, panic, and depression (Dai et al., 2021; Kir�aly
et al., 2020). In addition, the government should strengthen
the provision of physical and mental health assistance and pro-
mote telemedicine and eHealth platforms (Bokolo, 2021). Pos-
itive risk communication based on epidemic information
should be conducted to promote reasonable perceptions among
the public and to increase positive emotions (Dai et al., 2021;
H. Li et al., 2020).

Limitations and prospects

The limitations of the current study should be considered.
First, the cross-sectional design of this study limits any causal
interpretations. Because we measured all variables at the same
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point in time, we can only demonstrate correlations between
variables in the proposed mediation model, not their causal
associations. A longitudinal design and clinical trials should be
used in the future to draw causal conclusions. It is necessary to
emphasize that the current results are not conclusive, and cau-
tion in interpretation is required. Second, future research could
further differentiate addiction subtypes. Internet addiction has
different subtypes, such as Internet-gaming disorder, Internet-
gambling disorder, Internet-communication disorder, Internet-
pornography-use disorder, and Internet-shopping disorder
(Brand et al., 2016). Different types of Internet addiction
may have different psychological mechanisms (Montag et al.,
2015). In our study, repeated COVID-19 outbreaks made
more people surf the Internet at home. Therefore, we paid
attention to the surge of general Internet addiction in the con-
text of epidemic resurgence. In the future, the impact of epi-
demic resurgence on different types of Internet addiction and
the underlying mechanism should be further explored. Finally,
it is noteworthy that the reduction in the direct effect of
COVID-19 IU on Internet addiction was limited after the
inclusion of depression and risk perception in the model,
namely, the indirect effect was small. This suggests that we
should interpret the mediating role of depression and risk per-
ception with caution. Due to the multiwave nature of the epi-
demic, more research is needed to further explore the
potentially important roles of depression and risk perception in
this process.

CONCLUSION

The current study constructed a UDPA model to provide a
unique perspective for understanding the effects of individual
differences in COVID-19 IU on Internet addiction during the
second wave of COVID-19. These findings indicate a positive
association between COVID-19 IU and Internet addiction and
provide evidence that this association is mediated by depression
and risk perception. Higher levels of COVID-19 IU are more
strongly correlated with depression and risk perception, which
in turn relate to a higher likelihood of Internet addiction. The
current study provides a better understanding of the mechanisms
linking COVID-19 IU and Internet addiction based on the I-
PACE model and proposes practical suggestions for individuals
and governments to cope with the issue of Internet addiction in
the context of repeated COVID-19 outbreaks.
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