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Abstract

This study aimed to examine the relationship between information overload and individual state anxiety in the period of
regular epidemic prevention and control and mediating effect of risk perception and positive coping styles. Further, we
explored the moderating role of resilience. 847 Chinese participated in and completed measures of information overload,
risk perception, positive coping styles, state anxiety, and resilience. The results of the analysis showed that information
overload significantly predicted the level of individual state anxiety (B=0.27, p <0.001). Risk perception partially mediate
the relationship between information overload and state anxiety (B =0.08, 95%CI=[0.05, 0.11]) and positive coping styles
also partially mediate the relationship between information overload and state anxiety(B=-0.14, 95%CI=[-0.18, -0.10]).
In addition, resilience moderated the mediating effects of risk perception (f=-0.07, p <0.05) and positive coping styles
(B=-0.19, p<0.001). Resilience also moderated the effect of information overload on state anxiety (p=-0.13, p <0.001).
These results offer positive significance for understanding the internal mechanism of the influence of information overload
on individual state anxiety in the epidemic environment and shed light on how to reduce people’s state anxiety during an
epidemic.
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Introduction

The outbreak of COVID-19 has caused the world to face a
major health and safety crisis. The epidemic not only threat-
ens people's physical health, causing various physical symp-
toms, sequelae, and even death (Lang et al., 2020; Odone
et al., 2020; Speth et al., 2020); it also has a huge impact
on individual mental health, such as anxiety and depres-
sion (Aboul-ata & Qonsua, 2022; Chen et al., 2021; Choi
et al., 2020; Yue et al., 2020). This is not only because of
the epidemic itself, but also because of the overwhelming
information given during the epidemic (Catedrilla et al.,
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2020; Gallotti et al., 2020; Patel et al., 2020; Patwa et al.,
2021). According to Dr. Sylvie Briand, Director of Global
Infectious Disease Preparedness at WHO, the outbreak of
COVID-19 was accompanied by an outbreak of an "info-
demic." An “infodemic” is when too much information
makes it difficult to find trustworthy sources of information,
reliable guidance, and this information may even be harmful
to people’s health. Therefore, information overload is one of
the most important features of an "infodemic" (Farooq et al.,
2020; Wang, 2020).

According to documents issued by the State Council of
China, China has entered the period of regular epidemic pre-
vention and control since April 49, 2020 (China, 2020). The
regular epidemic prevention and control of the COVID-19
refers to: in order to cope with the persistence and long-term
nature of epidemic prevention and control, certain emer-
gency measures are transformed into sustainable and long-
term prevention and control measures(Dong et al., 2020;
Tang et al., 2021; Yu & Zheng, 2020). Therefore, during
the period of regular epidemic prevention and control, epi-
demic prevention and control measures have become part
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of everyone's life (for example, individual must show health
QR code when entering public places; individual should
minimize unnecessary travel, reduce crowd gatherings and
insist on going out wearing a respirator). During this period
the epidemic has not completely disappeared and may break
out at any time. A large number of intensive and indistin-
guishable health information or epidemic prevention needs
that are closely related to health, work, and travel, caused
by frequent epidemics often make individuals feel pressured
and troubled (Burtscher et al., 2020; Liu et al., 2021).

Reviewing the previous literature, we found that most of
the research on health-related information overload focuses
on the context of chronic diseases (Brittani et al., 2015;
Jensen et al., 2014; Liu & Kuo, 2016), and few studies are
on information overload in public health emergencies. Since
the outbreak of COVID-19, scholars have mostly explored
information overload and other issues from the perspective
of information science to examine the impact of information
overload on individual behavior and physical and mental
states (Ahmed, 2020; Hong & Kim, 2020; Mohammed et al.,
2021; Valika et al., 2020). Little is known about the interac-
tion between information overload and individual factors,
and their underlying mechanisms. In addition, as far as the
current epidemic situation is concerned, it is difficult for
COVID-19 to end in a short period of time, so we are likely
to face a long-term battle against COVID-19. It is very likely
that we will be in a period of regular prevention and control
of COVID-19 for a long time to come. Therefore, this study
further explored the impact of epidemic information over-
load on individual state anxiety from the perspective of psy-
chology and examined its internal psychological mechanism
in the period of regular epidemic prevention and control
to provide theoretical guidance and empirical evidence to
reduce the negative impact of excessive information in the
epidemic.

Information overload is often thought of as a state that
occurs when decision makers face more information than
they can handle (Jacob et al., 1974; Meyer, 1998). Lang
(2000) integrated the perspectives of cognitive psychology
and media research and proposed a limited capacity model
of motivated mediated message processing (LC4MP). This
model assumes that individual processors with limited
capacity can process and store information from various
media. Cognitive resources are automatically and continu-
ously allocated. As a result, an excess of information can
leave an individual feeling stressed, overloaded, out of con-
trol of the situation, and overwhelmed (Bawden & Robin-
son, 2009; Lang, 2000; Lee et al., 2016; Misra & Stokols,
2011; Phillips-Wren & Adya, 2020). This not only reduces
the efficiency of obtaining information and the quality of
decision-making (Pero et al., 2010), but is also harmful to
the physical and mental health of individuals (Matthes et al.,
2020), which in turn will lead to problems such as anxiety,
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depression, and social fatigue (Guo et al., 2020; Hwang
et al., 2020; Primack et al., 2017). Since the outbreak of
COVID-19 and the raging of the information epidemic, vari-
ous social problems caused by information overload have
aroused widespread concern among scholars. Some studies
have shown that excessive information in the epidemic will
cause individuals to be anxious about relevant information
and even produce avoidance behaviors (Soroya et al., 2021).
Other studies have confirmed that the information overload
that individuals perceive during the epidemic has height-
ened their fears about COVID-19, triggering more negative
emotions (Liu et al., 2021). A large amount of epidemic
information not only prevents people from making correct
protection decisions in a timely and effective manner (Laato
et al., 2020), but also increases cognitive load and psycho-
logical pressure (Bermes, 2021; Islam et al., 2020; Tzafilkou
et al., 2021).

Anxiety is a complex emotional state accompanied by
physical arousal and feelings of fear, tension, annoyance,
and worry (Spielberger, 2010). Spielberger divides anxiety
into trait anxiety and state anxiety (Spielberger, 1966). Trait
anxiety is regarded as a relatively stable personality trait
that makes individuals more likely to perceive some non-
dangerous situations as threatening, or produce more intense
anxiety reactions. State anxiety is defined as a subjectively
felt tension, an individual experience of anxiety in a specific
situation (Spielberger, 1972), of which its degree fluctuates
greatly with the situation (Leal et al., 2017; Ren, 2020;
Tang & Gibson, 2005). Wurman, the father of information
architecture, believed that when the amount of information
acquired exceeds the information processing capacity, the
excess will accumulate, causing stress and overstimulation,
and eventually anxiety (Wurman et al., 2001). The anxiety
caused by excess information in public health emergencies
is a type of state anxiety, which is affected by specific situa-
tions (Bareket-Bojmel et al., 2020; Mallett et al., 2021; Ren
et al., 2020). Therefore, this study mainly focused on the
state anxiety of individuals exposed to excessive epidemic
information and hypothesized that information overload
would positively predict the level of individual state anxi-
ety (Hypothesis 1).

Risk perception is considered individuals’ estimation
and judgment of dangerous events based on their own
intuition (Slovic, 1987). Research shows that information
overload can cause individuals to experience uncertainty,
overload, and stress (Aldoory & Van Dyke, 2006; Bawden
& Robinson, 2009; Chowdhury et al., 2011; Shenk, 1997).
Slovic was the first to apply the psychometric paradigm to
the measurement of risk perception. On the basis of a large
number of experimental data, he proposed ‘““cognitive maps”
of risk perceptions. He believed that uncertainty is an impor-
tant indicator for evaluating an individual's risk perception
state (Johnson & Slovic, 1995; Slovic, 1987), and that the
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growth of uncertainty leads to an increase in risk perception
(Hien & Tsunemi, 2018; Li et al., 2021). Stress is also con-
sidered to be an important factor affecting the level of per-
sonal risk perception, and the perceived risk of individuals
in stressful situations is higher (Sobkow et al., 2016; Traczyk
et al., 2015). In addition, the social amplification of risk
framework (Kasperson et al., 1988) also points out that the
communication and dissemination of information on social
media is an important factor leading to an increase in risk
perception. Therefore, excessive epidemic information may
strengthen an individual's risk perception of the epidemic.
However, some scholars have proposed that risk percep-
tion includes an individual's evaluation process for the risk
event (Cutter, 1993), while the cognitive theory of emotion
states that emotion originates from an individual's cognitive
evaluation of environmental stimuli (Lazarus et al., 1970).
In addition, the level of risk perceived by an individual is
closely related to their emotional response (Loewenstein
et al., 2001). Research in the field of clinical science and
psychology has shown that anxiety, fear, and other negative
emotions are the direct responses of individuals after per-
ceiving risks (Leppin & Aro, 2009; Slovic et al., 2004), and
an increase in risk perception will lead to increased anxiety
(Liu et al., 2020; Ng et al., 2017). The latest research also
shows that the risk perception of pregnant women during the
COVID-19 epidemic can predict their state anxiety levels
(Lee et al., 2021). Accordingly, this study hypothesized that
risk perception would be an important mediating variable
between information overload and individual state anxiety
during an epidemic (Hypothesis 2).

Coping is an individual's cognitive and behavioral efforts
to mitigate the negative effects of the environment, while
coping styles are the coping strategies adopted by individu-
als to face the environment (Lazarus & Folkman, 1984).
According to the common characteristics of different cop-
ing styles, they can be divided into two dimensions: posi-
tive and negative. Positive coping styles are more mature,
usually includes problem solving, seeking help, and cogni-
tive adjustment, similar to problem-oriented coping styles,
while negative coping styles are relatively less mature, and
include self-blame, avoidance, and fantasies, and are similar
to emotion-oriented coping (Folkman & Lazarus, 1986; Xie,
1998). Many researchers believe that information overload
directly creates a stressful experience (Eppler & Mengis,
2004; Jacob et al., 1974; Malhotra, 1982). The cognitive
phenomenological transactional theory of stress indicates
that coping style, as an individual factor, is an important
mediator between stressful events and outcomes (Lazarus
& Launier, 1978). Existing studies have confirmed that in
stressful situations, the greater the stress an individual is
under, the less positive coping styles are used (Chen et al.,
2020; Wang & Wang, 2019). In turn, the less positive coping
styles are used, the higher the anxiety level will be (Long

et al., 2019; Zhou et al., 2016; Zhu et al., 2020). Therefore,
we hypothesized that positive coping styles would medi-
ate the relationship between information overload and state
anxiety (Hypothesis 3).

The influx of information can lead to information over-
load, which can lead to negative psychological and behavio-
ral reactions and anxiety in individuals (Soroya et al., 2021).
Resilience, as a protective factor for anxiety, can effectively
alleviate the anxiety symptoms of individuals in stressful
situations caused by information overload (Xu et al., 2021).
Some studies believe that an interactive effect exists between
stressful events and resilience (Lu et al., 2016; Sojo & Gua-
rino, 2011). Individuals with higher resilience experience
less impact on their own mental health due to perceived
stress (Lu et al., 2016). New research finds that individual
resilience during COVID-19 can significantly reduce the
negative effects of information overload and disinformation
(Bermes, 2021). Therefore, we hypothesized that resilience
might moderate the effect of information overload on state
anxiety (Hypothesis 4). Studies have shown that personal
characteristics are an important factor affecting risk percep-
tion (Bouyer et al., 2010; Wildavsky & Dake, 1990). End-
ler proposed a multidimensional interaction model, argu-
ing that the interaction of individual factors and situational
variables affects an individual's perception of risk (Endler &
Kocovski, 2001). However, as an important personal quality
for individuals to cope with adverse environmental factors
(Xi et al., 2008; Yu & Zhang, 2007), the mechanisms of
resilience between information overload and risk percep-
tion are still inconclusive. Whether resilience can be used
as a protective factor to alleviate the impact of information
overload on individual risk perception remains to be further
investigated. Accordingly, we hypothesized that resilience
would moderate the effect of information overload on risk
perception (Hypothesis 5). In addition, some scholars have
proposed that resilience is an ability that allows individuals
to cope with stress in a healthier way to achieve their goals
(Epstein & Krasner, 2013). Individuals with higher resil-
ience are more inclined to adopt positive coping methods
(Konaszewski et al., 2021). Therefore, we hypothesized that
resilience might also be an important moderator between
information overload and positive coping styles (Hypothesis
6). In sum, this study proposed a moderated multiple media-
tion model (see Fig. 1) to explore the relationship between
research variables.

Methods
Participants

This study was approved by the Ethics Committee of the
University. In this study, a simple random convenience
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Fig. 1 Proposed Model
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sampling method was used. The participants came from 29
provinces across the country, and 921 questionnaires were
distributed. Sixty-nine invalid questionnaires (not serious,
missed, and regular) were excluded. In addition, five par-
ticipants had at least one standardized score in the item
measure higher than 3.29 or lower than -3.29, and were,
therefore, considered outliers to be removed as suggested by
the recommendations of Tabachnick and Fidell (Tabachnick
et al. 2007). Finally, 847 valid questionnaires were obtained,
with an effective rate of 91.97%. Among them were 349 men
(41.20%) and 498 women (58.80%). The participants were
aged between 18 and 53 years (M =29.10; SD=28.67). At
the time of our data collection, 17 of these 29 provinces had
several medium-risk areas within a month at the time of data
collection (medium-risk areas are defined as areas with new
COVID-19 infections within 14 days, however, the cumula-
tive number of confirmed cases does not exceed 50, or the
cumulative number of COVID-19 infections in the region
exceeds 50, and no cluster epidemic has occurred within
14 days), and 6 provinces have one to several high-risk areas
within one month (high-risk areas refer to areas with more
than 50 cases of COVID-19 infection in the area and a clus-
ter of outbreaks within 14 days). The survey of their epi-
demic experience showed that 76 participants (8.97%) have
experienced isolation in the past six months (there are two
ways of isolation in China, one is centralized isolation: liv-
ing in a uniformly arranged independent isolation building,
a single room is not allowed to go out, and staff in protective
clothing will deliver meals and measure body temperature.
The second is home isolation: under the guidance of com-
munity medical staff, live alone, cannot go out, and monitor
body temperature and symptoms. There were 31 participants
(3.66%) in the community, street, or village where someone
had contracted COVID-19 in the past six months. In addi-
tion, we used the form of multiple-choice questions to ask
the participants to report what kind of the information media
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he used frequently. 633 participants (64.70%) reported that
the Internet was one of their frequently used information
media. 479 participants (56.60%) believed that friends
and colleagues were also important sources for them to
obtain information related to the epidemic. 473 participants
(55.80%) reported they got news from their family members.
455 participants (53.70%) also considered television as one
of the sources of epidemic-related information.

Measures
Information overload

The Information Overload Severity Scale in COVID-19 was
used (Yang et al., 2021) to measure the information overload
of individuals at the period of regular epidemic prevention
and control. The scale has a total of seven items, for exam-
ple: “You received more information about the COVID-19
than you can handle”, and “Recently, you have received a
lot of information related to the COVID-19 from differ-
ent information media, which makes you feel stressed”. A
5-point Likert scale was used, ranging from 0 (not at all) to
4 (always). A higher total score indicates a higher severity
of information overload. The scale is suitable for all age
groups in China and has good reliability and validity (Yang
et al., 2021). Cronbach's alpha coefficient of the scale in this
study was 0.95.

Risk perception

Using the COVID-19 Perceived Risk Scale compiled by
Yildirim and Giiler (Yildinm & Giiler, 2020), this study
used back-translation to translate the original English ver-
sion of the scale. Psychologists first translated the scale
into Chinese and then invited foreign language students to
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translate into English, and then 13 psychology profession-
als collectively discussed the final Chinese version of the
COVID-19 Perceived Risk Scale. There were eight items
in total, for example: “Perceived likelihood of acquiring
COVID-19", and “Worry about a family member contract-
ing COVID-19". Considering the language habits of dif-
ferent cultures, the Item 8 has been slightly modified. The
English literal translation was "Worry about COVID-19
emerging as a health issue,” and the Chinese version was
changed to "Worry about COVID-19 emerging as a health
threat.” We used a 5-point Likert scale, ranging from 1 (neg-
ligible) to 5 (very large). A higher total score indicated a
higher perceived risk of COVID-19. A confirmatory factor
analysis showed that the scale had good construct validity
(CMIN/DF=4.80, RMSEA =0.067, CFI=0.98, TLI=0.96,
GFI=0.98, NFI=0.98). The Cronbach's alpha coefficient of
the scale in this study was 0.88.

Positive coping styles

The Positive Coping Styles subscale of the Simplified Cop-
ing Styles Questionnaire compiled by Xie (Xie, 1998) was
used, with a total of 12 items, for example: “Try to see the
bright side of things”, and “Ask relatives, friends or class-
mates for advice”. A 4-point Likert scale was used, ranging
from O (not used) to 3 (frequently used). Higher scores indi-
cate that individuals are more inclined to adopt positive cop-
ing styles. The scale is suitable for all age groups in China
and has good reliability and validity (Xia et al., 2020; Xu &
Fu, 2018). The Cronbach's alpha coefficient of the scale in
this study was 0.81.

State anxiety

The State Anxiety Inventory (SAI) developed by Spielberger
(1983) revised by Wang et al. (1999) was used to assess
an individual's state anxiety level. The scale consists of 20
items, for example: “I felt anxious”, and “I was nervous”.
A 4-point Likert scale was used, ranging from 1 (not at all)
to 4 (very obvious). A higher total score indicates a higher
level of state anxiety. Items 2, 5, 8, 10, 11, 15, 16, 19, and 20
are reverse-scored. The scale is suitable for all age groups in
China and has good reliability and validity (Li & Wu, 2016;

Liu & Wang, 2017). Cronbach's alpha coefficient of the scale
in this study was 0.83.

Resilience

The study used the Chinese version of the Resilience Scale
(Conner-Davidson Resilience Scale, CD-RISC) revised
by Yu and Zhang (2007). There were 25 items in total, for
example: “I know where to go for help”, and “Under pres-
sure, I am able to focus and think clearly”. A 5-point Likert
scale was used, ranging from 1 (never) to 5 (almost always),
and the total score is the score of resilience. The higher the
total score, the higher the resilience. The scale is suitable for
all age groups in China and has good reliability and validity
(Huang et al., 2016; Liu & Kuo, 2016). Cronbach's alpha
coefficient of the scale in this study was 0.97.

Data analysis

SPSS 24.0 and the Process 3.4 macro program were used to
carry out descriptive statistical analysis, correlation analysis,
and moderated mediation effect test on the data. Confirma-
tory factor analysis was performed using Amos 24.0.

Results
Preliminary analyses

Since data were collected using a self-reported method, the
results may be affected by common method bias, so Har-
man's one-factor test was used to test for common method
bias (Podsakoff et al., 2003), and the total eigenvalues
greater than 1 were obtained without rotation; there were
13 common factors, and the explanation rate of the first com-
mon factor was 21.13%, which was much lower than 40%.
Therefore, there was no serious common method bias in
this study.

Table 1 shows the descriptive statistics and correlation
analysis results for each study variable. Information overload
was significantly positively correlated with state anxiety,
risk perception, and positive coping styles, risk perception
was significantly positively correlated with state anxiety,

Table 1 Descriptive statistics

> Variable M SD 1 2 3 4
and correlations of study
variables 1 Information overload 16.16 7.67 —
2 Risk perception 19.81 6.5 0.26"" —
3 Positive coping styles 23.83 5.68 0.49™ 0.06 —
4 State anxiety 42.33 8.26 0.19™ 0.32"" -0.16™ —
5 Resilience 67.73 19.87 0.27"" -0.01 0.49™ -0.15""

N=847.""p<.001
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and positive coping styles were significantly negatively
correlated with state anxiety. Therefore, Hypothesis 1 was
supported.

In this study, 76 participants experienced isolation in the
past six months. The risk perception level of participants
with isolation experience was significantly higher than that
of the other 771 participants (t=4.80, p <0.001), and the
state anxiety level of the participants who had experienced
isolation was also significantly higher than that of the other
771 participants (t=4.00, p <0.001). In addition, 31 par-
ticipants resided in the community, street, or village where
someone had contracted COVID-19 in the past six months.
The risk perception of these 31 participants (t=4.56,
p<0.001) and state anxiety (t=3.07, p<0.01) were also
significantly higher than the remaining 816 participants. In
the analysis that follows, these two variables enter the equa-
tion as control variables.

Mediation model
The study used Model 4 in the Process 3.4 macro of SPSS

24.0 (Hayes, 2013) with 5000 bootstrap samples. Consid-
ering the correlation between gender, age, and individual

state anxiety in previous studies (Li & Lopez, 2010; Wenjing
et al., 2019), in addition, considering whether there is a his-
tory of isolation, and whether anyone has been living in the
same community, street, or village with participants having
ever contracted COVID-19 has an impact on the research
variables, gender, and age. This was regardless of whether
there has been isolation experience, and whether there has
been anyone living in the same community, street, or village
with participants having ever contracted COVID-19 were
included in the control variables. The results showed (see
Table 2) that information overload had a significant predic-
tive effect on state anxiety (f=0.27, p <0.001). When risk
perception and positive coping styles were introduced as
mediating variables, the predictive effect of information
overload on state anxiety was still significant (f=0.33,
p <0.001), and information overload had a significant posi-
tive predictive effect on risk perception (§=0.36, p <0.001),
and risk perception positively predicted state anxiety
(B=0.22, p<0.001). The results of the mediation test of
risk perception (see Table 3) showed that its 95% confidence
interval was [0.05, 0.11], indicating that risk perception
mediates the effect of information overload on state anxi-
ety, and the mediating effect was 0.08, accounting for the

Table 2 The mediating effect of risk perception and positive coping styles between information overload and state anxiety

Regression equation Overall fit indices

Significance of the regression coefficients

Outcome vari- Predictors R R? F p 95% CI t
ables
State anxiety ~ Gender 0.32 0.10 18.62""" 0.19 [0.06,0.32] 2.86™
Age -0.02 [-0.03,-0.01]  -4.73"
Information 0.27 [0.21,0.34] 7.82""
overload
Risk percep-  Gender 0.40 0.16 31.89 0.02 [-0.11,0.14] 0.21
tion
Age -0.03 [-0.04,-0.02]  -6.60""
Information 0.36 [0.29,0.43] 10.51°"
overload
Positive cop-  Gender 0.51 0.26 57.67°" 0.06 [-0.06,0.18] 1.02
ing styles
Age 0.01 [0.01,0.02] 3.89™
Information 0.44 [0.38,0.51] 13777
overload
State anxiety ~ Gender 0.47 0.22 33.417 0.20 [0.08,0.33] 3.32"
Age -0.01 [-0.02,-0.00]  -2.31"
Information 0.33 [0.26,0.41] 8.68"""
overload
Risk percep- 0.22 [0.15,0.28] 6.58""
tion
Positive cop- -0.31 [-0.38,-0.24]  -8.80""

ing styles

sk

“p<0.01,

p<0.001, In addition to age and gender, demographic variables such as whether there is a history of isolation, and whether there

has been anyone living in the same community, street or village with participants has ever contracted COVID-19 are also included as control
variables in the model. All variables except demographic variables have been standardized
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Table 3 The direct, indirect, and total effect of multiple mediation
model

B SE 95% CI
Total effect 0.28 0.04 [0.21, 0.34]
Direct effect 0.33 0.04 [0.26, 0.41]
Indirect effect of risk  0.08 0.02 [0.05, 0.11]
perception
Indirect effect of posi- -0.14 0.02 [-0.18, -0.10]

tive coping styles

total effect of 28.57%. Thus, Hypothesis 2 was supported.
In addition, in this model, information overload had a sig-
nificant predictive effect on positive coping styles (=0.44,
p<0.001), and positive coping styles could also signifi-
cantly negatively predict state anxiety (§=-0.31, p <0.001).
The results of the mediation test of positive coping styles
(see Table 3) showed that its 95% confidence interval was
[-0.18, -0.10], indicating that positive coping styles mediate
the effect of information overload on state anxiety, and the
mediating effect was -0.14, accounting for 50.00% of the
total effect, Hypothesis 3 was supported. It should be noted
here that the direct effect was positive, while the mediating
effect of positive coping styles was negative, indicating that
there was a suppressing effects (MacKinnon, 2012).

Table 4 Test for the moderated multiple mediation model

Moderated multiple mediation model

To explore the moderating effect of resilience, Model 8 in
the Process macro developed by Hayes (2013) was used. The
results showed that (see Table 4; Fig. 2) after controlling for
demographic variables, the interaction between information
overload and resilience has a significant impact on risk per-
ception, positive coping styles and state anxiety (risk per-
ception: B=-0.07, p <0.05; positive coping styles: f=0.19,
p <0.001; state anxiety: p=-0.13, p <0.001). This suggests
that resilience moderates the effects of information overload
on risk perception, positive coping styles, and state anxiety;
thus, Hypotheses 4, 5, and 6 were supported.

To further illustrate the moderating effect of resilience, a
simple slope analysis was performed. Figure 3 shows that for
participants with low mental resilience (M-SD), information
overload significantly positively predicted state anxiety (sim-
ple slope=0.46, p <0.001), while for participants with high
resilience (M + SD), information overload could also sig-
nificantly positively predict state anxiety. However, its pre-
dictive effect was smaller (simple slope=0.19, p <0.001),
which showed that with the improvement of individual resil-
ience, the predictive effect of information overload on state
anxiety gradually decreased.

Figure 4 shows that for participants with low resilience
(M-SD), information overload significantly positively

Regression equation

Overall fit indices

Significance of the regression coef-

ficients

Outcome variables Predictors R R? F p 95% CI t

Risk perception Gender 0.41 0.17 23.81" 0.01 [-0.12,0.13] 0.09
Age -0.03 [-0.03,0.02] -6.33"
Information overload 0.37 [0.30,0.44] 10.61°"
Resilience -0.03 [-0.09,0.04] -0.84
Information overload * Resilience -0.07 [-0.13,-0.01] 237"

Positive coping styles Gender 0.65 0.42 86.76"" 0.08 [-0.02,0.19] 1.51
Age 0.01 [0.00,0.01] 1.81
Information overload 0.36 [0.30,0.42] 12.45™
Resilience 0.37 [0.32,0.43] 13.32"
Information overload * Resilience 0.19 [0.14,0.24] 7.48"

State anxiety Gender 0.49 0.24 29.54"* 0.19 [0.07,0.30] 3.04™
Age -0.01 [-0.02,0.00] 215"
Information overload 0.33 [0.25,0.40] 8.64™""
Risk perception 0.20 [0.14,0.27] 6.29""
Positive coping styles -0.23 [-0.31,-0.15] 5917
Resilience -0.09 [-0.15,-0.02] -2.49"
Information overload * Resilience -0.13 [-0.19,-0.08] 459"

“p<0.05,""p<0.01,

p<0.001, In addition to age and gender, demographic variables such as whether there is a history of isolation, and

whether there has been anyone living in the same community, street or village with participants has ever contracted COVID-19 are also included
as control variables in the model. All variables except demographic variables have been standardized
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Fig.2 Moderated Multiple

Mediation Model. Notes: “p <0
.05,"p<0.01,""p <0.001, con-
trol variables are not included in

this figure

Fig.3 the interaction of infor-
mation overload and resilience
on state anxiety

Fig.4 the interaction of infor-
mation overload and resilience
on risk perception
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predicted risk perception (simple slope =0.44, p <0.001),
while for participants with high resilience (M + SD),
although information overload could also significantly
positively predict risk perception, its predictive effect
was small (simple slope =0.30, p <0.001), indicating that
with the improvement of individual resilience, the impact
of information overload on risk perception decreased
significantly.

Figure 5 shows that for participants with low resilience
(M-SD), information overload significantly predicted
positive coping styles (simple slope =0.18, p <0.001),
while for participants with high resilience (M + SD), the
predictive effect of information overload on positive cop-
ing styles was greater (simple slope =0.55, p <0.001),
indicating that with the improvement of individual resil-
ience, the predictive effect of information overload on
positive coping styles increased significantly.

Table 5 further illustrates the mediating effects of risk
perception and positive coping styles under different lev-
els of resilience. Specifically, with the increase in resil-
ience, the mediating effect of risk perception decreased
significantly, while the mediating effect of positive cop-
ing styles increased significantly.

Discussion

The results showed that information overload significantly
predicted individual state anxiety levels; risk perception
and positive coping styles played a partial mediating role
between epidemic information overload and state anxiety,
but information overload significantly positively predicted
positive coping styles; risk perception and positive coping
styles had a positive correlation. The mediating effect was
moderated by resilience, which also moderated the effect of
information overload on state anxiety. This study was con-
ducted one and a half years after the outbreak of the COVID-
19 epidemic in China, under the background of the "infor-
mation age" and "fluctuating epidemic situation.” China is
in the period of regular epidemic prevention and control.
Although the overall morbidity and mortality of the COVID-
19 in China are relatively low(Tan et al., 2021), the epidemic
situation is still severe. First of all, in terms of the external
environment, the COVID-19 is still spreading rapidly around
the world. Second, there are often small-scale outbreaks in
China, and the prevention and control of the epidemic can-
not be slacken(Yu & Zheng, 2020). The experience of Chi-
nese people in information processing and emotional level
has not become easier. It can also be seen from the data of
this study that the risk perception level of participants with
isolation experience was significantly higher than that of

Fig.5 the interaction of infor- 0.8 [
mation overload and resilience 7 7
on positive coping styles 0.6 P
7/
@ 0.4 s/
= v
>
= /7
(QD 0.2 Vs g 4
) 7
‘a, d 7
3 0 P ‘ - a = 9= Low Resilience
.E Low Information Qverload * High Information Overload .4 High Resilience
7 02
2 7’
~ w e
7
0.4
¥
0.6
0.8
Tab!e 5 The mediating eﬂ"e'ct Resilience B SE 95% CI
of risk perception and positive
coping styles at different levels M-SD The mediating effect of risk perception 0.09 0.02 [0.06,0.13]
of resilience The mediating effect of positive coping styles 0.04 0.01 [-0.07,-002]
M The mediating effect of risk perception 0.08 0.02 [0.05,0.11]
The mediating effect of positive coping styles -0.08 0.02 [-0.12,-0.05]
M+SD mediating effect of risk perception 0.06 0.01 [0.04,0.09]
The mediating effect of positive coping styles -0.13 0.02 [-0.18,-0.08]
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the other participants. The risk perception and state anxiety
of those who had a COVID-19 outbreak near their place of
residence were also significantly higher than the remaining
participants. Moreover, Taking the COVID-19 outbreak in
Shanghai in 2022 as an example, there are tens of thousands
of new infections every day. Officials are constantly releas-
ing new epidemiological findings and updating epidemic
prevention measures. People can read the overwhelming
news related to the epidemic on the Internet and WeChat
every day. This excessive information has brought enormous
psychological pressure to individuals. As far as the current
epidemic situation is concerned, China is likely to be in a
period of regular prevention and control of the epidemic
for a long time. Therefore, this study hopes to bring some
enlightenment on how to improve the mental health of indi-
viduals alleviate the negative impact of information overload
during the epidemic by studying the information overload,
state anxiety, risk perception, positive coping style and
psychological resilience of Chinese people. In addition, in
this epidemic, China's national conditions and culture make
the Chinese people's response to the epidemic very unique.
China has adopted resolute city closure measures and isola-
tion measures, closed nonessential businesses, and quickly
built makeshift hospitals (Peng et al., 2020; Wang, 2020).
The way people process and respond to information is also
unique. The collectivist culture makes Chinese people more
inclined to seek help from relatives and friends in times of
epidemic(Xu et al., 2022). Therefore, all these conclusions
need to be understood in the context of China's specific anti-
epidemic situation and collectivist culture, tight culture, and
high-power distance.

This study found that information overload could signifi-
cantly predict state anxiety levels; that is, individuals with
higher information overload scores had higher state anxiety
levels. This is consistent with previous studies (Bawden &
Robinson, 2020; Eppler, 2015; Renjith, 2017). The main
explanations are as follows: First, according to the cogni-
tive load theory (Sweller, 1988), individuals will produce
cognitive processing activities when they receive and pro-
cess information. The contradiction between the information
and the limited cognitive resources of people will produce
contradictions, which will have a negative impact on the
individual and bring about negative emotions such as anxi-
ety. Second, uncertainty caused by information will lead to
anxiety. A large amount of epidemic information is not only
a kind of cognitive load, but also contains much content
related to the epidemic, such as infection prevention strate-
gies, vaccine effectiveness, the increase in the number of
people, the regional blockade caused by the epidemic pre-
vention requirements, and the related impact on for example
work, travel, and study. (Ahmed, 2020; Fan & Smith, 2021;
Honora et al., 2022), the pressure and various uncertain-
ties they bring will lead to individual worries and anxiety

@ Springer

(Aljanabi, 2021; Cao et al., 2021; Rathore & Farooq, 2020).
Third, according to the theory of massive-scale emotional
contagion through social networks (Kramer et al., 2014),
emotions can be transmitted and affect others through social
relationship networks. Negative information about the
COVID-19 epidemic on various media platforms contains
negative emotions, which will be transmitted to the audi-
ence through the media, thereby aggravating the negative
psychological reaction of the audience (Yeung et al., 2018).

The mediating effect of risk perception

The results showed that risk perception had a significant
mediating effect between information overload and state
anxiety; that is, information overload could not only directly
affect the level of individual state anxiety, but also affected
state anxiety through risk perception. This conclusion sup-
ports the social amplification of risk framework (Kasperson
et al., 1988). Under the epidemic environment, the excess
information about the epidemic in various media networks
has greatly improved the public's risk perception level. In
addition, the framework of the Stimulus-Organism-Response
(SOR) (Mehrabian & Russell, 1974) argues that environmen-
tal factors can influence individual responses e.g., anxiety
(Zheng et al., 2020)) through organismal factors (e.g., risk
perception (Li & Yuan, 2018)). Therefore, individuals with
a low degree of information overload have less perceived
uncertainty and severity about the COVID-19 epidemic, less
perceived risk, and less state anxiety (Janssens et al., 2004);
and individuals with a higher degree of information over-
load will have a stronger sense of uncertainty (Chowdhury
et al., 2011), making them feel their safety is threatened,
and their assessment of consequences will be more serious
(Quan et al., 2020), resulting in a higher perception of the
risk of the COVID-19 epidemic, and ultimately more seri-
ously increasing the individual's anxiety.

The mediating effect of positive coping styles

This study found that information overload significantly pos-
itively predicted positive coping styles, which was consistent
with the prediction effect proposed by Hypothesis 3 of this
study, but in the opposite direction. Reviewing the existing
literature, no research has directly examined the relation-
ship between information overload and individual coping
styles, but a large number of scholars believe that informa-
tion overload will result in a sense of pressure (Bawden &
Robinson, 2009; Misra & Stokols, 2011; Wurman et al.,
2001). On this basis, this study expected that information
overload would be negatively correlated with positive coping
styles; however, the results showed that information overload
was significantly positively related to positive coping styles.
The possible reasons are as follows: First, Lazarus and
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Folkman (1984) hold that coping is the result of the inter-
action between individual and situational factors, and will
change with the change in the situation. At present, China
has entered the period of regular epidemic prevention and
control. Although the COVID-19 epidemic has fluctuated
over time, it is generally stable. In addition, the active inter-
vention of the government, the active dissemination of rel-
evant epidemic prevention knowledge by professionals, and
the sufficient response resources brought about by extensive
social support in disaster-stricken areas (Ye & Shen, 2002)
also channel the masses to be more inclined to adopt active
protection measures and coping strategies in the face of epi-
demic information overload (Dai et al., 2020; Duan et al.,
2020). Second, according to the conservation of resources
theory (COR), cultural value orientation is an important
factor in coping with pressure (Hobfoll, 2001; Oyserman,
2017). Individuals with different value orientations tend to
take different ways to deal with stress (Moos, 2002). In col-
lectivist cultures, people tend to take the group as the core
of the social unit, emphasize interpersonal relationships
and the group identity of the self, and are more inclined to
use the power of the collective to deal with stress (Geert &
Hofstede, 1980; Kuo, 2013). They seek help from others
more and learn from others' effective methods, so they score
higher in positive coping styles in stressful situations. Third,
information overload brings not only a sense of pressure, but
also uncertainty (Gardikiotis et al., 2021; O'Reilly III, 1980;
Phillips-Wren & Adya, 2020). The model of risk information
seeking and processing (Griffin et al., 1999) believes that
individuals in the risk events as a result of the uncertainty of
risk events will actively collect relevant information about
risk events and build their defensive attitudes, beliefs and
behaviors to maintain their own health (Griffin et al., 1995).
This behavior of actively reducing uncertainty to deal with
risks corresponds to a positive problem-oriented coping
style, which positively relates information overload to posi-
tive coping styles. In addition, this result also suggests that
information overload is necessary to a certain extent in the
period of regular epidemic prevention and control. When the
epidemic first broke out, a large amount of epidemic infor-
mation had more negative effects on people. The epidemic
lasted for a year and a half. For a long time, people have
gradually adapted and developed a new mode of processing
information in the fight against the epidemic: people need to
face a large amount of information, however, through active
communication with others, obtaining more social support,
and finding solutions, is a way to digest this information.
This is consistent with the results of the mediation effect
test: a positive coping style mediates the effect of informa-
tion overload on state anxiety. In the information overload
situation, individuals use more positive coping styles, which
can reduce uncertainty (Yang et al., 2015) and ultimately
reduce the level of individual state anxiety.

The moderating effect of resilience

The results of the study showed that, compared with individ-
uals with high resilience, the information overload of indi-
viduals with low resilience had a more significant predictive
effect on state anxiety. This conclusion can be explained by
the diathesis-stress theory (Monroe & Simons, 1991), that
is, the adverse impact of excess information about COVID-
19 on individuals as external environmental events can be
alleviated by inner diathesis resilience (Xi et al., 2008).
Individuals with higher resilience are more tolerant of
uncertainty (Cooke et al., 2013), and can better cope with
the psychological pressure caused by information overload
(Bermes, 2021), thereby protecting the mental health of the
individual. In addition, studies have shown that individuals
with high psychological resilience are not only good at and
used to use positive emotions, but can also influence people
around them to generate positive emotions and create a sup-
portive social network (Kumpfer, 2002; Werner & Smith,
1992). These factors are all conducive to highly resilient
individuals experiencing less anxiety. However, individu-
als with low resilience have a weaker emotional regulation
ability when faced with the stressful situation of epidemic
information overload (Karreman & Vingerhoets, 2012; Mes-
tre et al., 2017), and it is difficult to quickly recover from
negative events (Tugade et al., 2004), thus, they have higher
levels of state anxiety.

Second, resilience moderated the impact of informa-
tion overload on risk perception. This further supports the
multidimensional interaction model (Endler & Kocovski,
2001). The interaction between the individual factors of
psychological resilience and information overload affects
an individual's perception of danger. Individuals with high
resilience have more psychological resources and stronger
psychological adaptability (Ellis et al., 2011), can better
cope with various pressures and unfavorable environments
during the COVID-19 epidemic (Chitra & Karunanidhi,
2021; Li & Hasson, 2020; Tugade et al., 2004), and tend to
perceive relatively low risks when facing risks (Chen et al.,
2017). However, individuals with low resilience have fewer
psychological resources and also find it difficult to deal with
negative situations well (Cusinato et al., 2020), resulting in
higher risk perception.

In addition, the study also found that resilience moder-
ated the impact of information overload on positive coping
styles. This is consistent with the conclusions of the protec-
tive factors model (Garmezy, 1985) and resilience frame-
work (Kumpfer, 2002). As a protective factor for environ-
mental risk factors, high resilience enables individuals to
have stronger adaptability in adverse environments (Con-
nor & Davidson, 2003), more psychological resources, such
as optimism, tranquility (Pietrzak et al., 2009), and more
coping resources (Ye & Shen, 2002). These individuals
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can effectively mobilize their own resources in the face of
adverse environments and respond more proactively. In addi-
tion, the broaden-and-build theory of positive emotions also
points out that individuals with high resilience can increase
their personal resources and adapt through positive emo-
tions in the face of negative events (Fredrickson et al., 2003),
which lead them to adopt more positive coping methods, and
ultimately reduce their anxiety levels.

Implications

This study confirms the influence of information overload
on individual state anxiety in the period of regular epidemic
prevention and control, reveals the intermediate path of
information overload of the COVID-19 epidemic triggering
individual state anxiety, and answers the question of under
which circumstances the mediating effects of risk percep-
tion and active coping styles will be more significant. The
latter is of positive significance for understanding the inter-
nal mechanism of the influence of information overload on
individual state anxiety in the epidemic environment. Sec-
ond, the moderated multi-mediation model sheds light on
how to reduce people’s state anxiety during an epidemic. At
individual level, one can communicate more with relatives
and friends, seek solace, and obtain more social support.
At environmental level, it is also necessary for government
departments to actively intervene, implement prevention and
control measures, and ensure sufficient supplies, which are
all conducive to protecting the psychological resilience of
individuals during an epidemic. It helps people bridge the
gap between perceived risk and actual risk, conduct effective
risk communication, and adopt a more active coping style,
thereby reducing anxiety.

The results of this research must also be considered in the
context of the world and China’s anti-epidemic stance. The
COVID-19 epidemic is very severe worldwide. The number
of people infected with COVID-19, the number of deaths,
and the percentage are very large, while the number of infec-
tions and deaths in China is very low. In this study, 3.66% of
the participants whose community, street, or village where
they lived in the past six months, suffered from COVID-19,
which is a very low number. In contrast to the very loose
control measures in some European and American coun-
tries (Uddin et al., 2020), China’s control measures are strict
and efficient (China, 2020). Chinese people's perceptions of
risk, information overload, and coping methods during the
epidemic are closely related to these backgrounds, collectiv-
ist culture, and tight culture in China. A tight culture will
bring more constraints and emphasize social norms. When
a crisis occurs, it will make it easier for people to stay in
step and overcome difficulties (Gelfand et al., 2011). Studies
have shown that during this epidemic, people in countries
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with tight cultures will reduce the frequency of going to
public places (Huynh, 2020). Of the participants, 8.97%
experienced isolation in the past six months, which shows
the strength of government control and people's willingness
to cooperate. However, countries with a loose culture place
more emphasis on individualism and tend to put freedom
above security (Gelfand et al., 2011). All of these may have
an impact on individuals' cognition, emotional responses,
and coping behaviors during the COVID-19 epidemic.

Limitations and future directions

This study has several limitations that provide directions for
future research. First, this study used a self-report method to
conduct a questionnaire survey, which may cause response
bias, and a combination of self-report and others' evalua-
tions could be used to collect data in the future. Second,
although there is a theoretical basis for the investigation of
relevant variables in the research design, it is difficult to
reveal the profound causal relationship between variables by
adopting a cross-sectional research design. The study was
concluded one and a half years after the outbreak of the epi-
demic. As the COVID-19 epidemic situation changes, will
human beings develop new ways of processing information
and will their perception of epidemic risk change? Future
longitudinal studies are required to validate and update
our conclusions. Third, although participants in this study
reported what kind of information media they commonly
used to obtain epidemic-related information, there was no
further investigation into which information media was the
most consumed. This needs to be further explored in future
research. In addition, this study only focused on the impact
of information overload on individual state anxiety during
the epidemic. Trait anxiety, as a relatively stable personality
trait, is likely to cause individuals to have a stronger anxiety
response in the same information overload situation (Spiel-
berger, 1966), which can be included in future research to
explore the overall impact of information overload on indi-
viduals more comprehensively. Finally, the conclusions of
this study are directly related to the specificity of China in
the COVID-19 epidemic. Are the conclusions of this study
applicable to countries in loose and individualistic cultures?
This will need to be verified in cross-cultural contexts in
the future.

Conclusions

Information overload significantly predicts state anxiety.
Risk perception and positive coping styles partially medi-
ate the relationship between information overload and state
anxiety. The mediating effects of risk perception and positive
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coping styles were moderated by resilience, which also mod-
erated the effect of information overload on state anxiety.
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