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Abstract

The COVID-19 pandemic has led to a generally high level of state anxiety resulting
from the high contagiousness of the disease and strict prevention and control poli-
cies. The present study mainly focused on the relationship between the individual
intolerance of uncertainty and state anxiety in the regular epidemic prevention and
control phase in China, and aimed to investigate the mediating role of information
overload and rumination, as well as the moderating role of self-compassion. A total
of 992 Chinese residents from 31 provinces participated in this study, and com-
pleted questionnaires regarding intolerance of uncertainty, information overload,
self-compassion, rumination, and state anxiety. Descriptive statistics and correla-
tion analyses, as well as tests for mediating effects and moderated chain mediating
effects, were performed on the data using SPSS 26.0 and Process 3.5 macro pro-
gram. The findings indicated that intolerance of uncertainty significantly predicted
individual state anxiety. Information overload mediates the effects of intolerance of
uncertainty and state anxiety. Rumination also mediates the effect of uncertainty
intolerance on state anxiety. Information overload and rumination have a chain me-
diation effect on the link between intolerance of uncertainty and state anxiety. Self-
compassion mediates the effect of information overload on rumination. The results
illuminate theoretical and practical implications in the regular epidemic prevention
and control phases and reveal the protective role of self-compassion.
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Introduction

Since the end of 2019, the novel coronavirus pneumonia (COVID-19) has spread
rapidly worldwide. The World Health Organization classified the COVID-19 out-
break as an “international public health emergency.” Because of the rapid spread and
mutation of the new coronavirus, coupled with its severe clinical symptoms (Alimo-
hamadi et al., 2020) and the subsequent complications and sequelae (Allegrante et
al., 2020), there has been a tremendous negative impact on people’s health (Chen et
al., 2021), which has caused excessive fears and concerns during the epidemic—and
these unreasonable fears and concerns have caused damage to individuals’ physical
and mental health and quality of life (Faisal et al., 2022; Jiang et al., 2022; Paluszek
et al., 2021). Since April 2020, the COVID epidemic in China has entered a regular
epidemic prevention and control phase (China, 2020): to cope with the chronicity of
epidemic prevention and control, raise vigilance of thought, behavior, and institu-
tions, and optimize the security process and emergency plan, the government has
transformed emergency measures into sustainable, long-term prevention and control
measures, so that epidemic prevention and control can be coordinated with regional
economic and social development (Yu & Zheng, 2020). People’s lives are affected by
regular epidemic prevention and control measures, such as restricting social activi-
ties, relying on e-work and e-school, reducing economic activities, and losing jobs
and salaries. Once the epidemic outbreak returns, colleges and universities will be
closed, residents will be home-quarantined, suspected cases must undergo intensive
medical isolation and observation, and the whole city will be on lockdown. Currently
the COVID epidemic is in its fourth peak. Most of the new cases in this round are
infected with the Omicron mutant strain, which presents a high degree of aggre-
gation, is multi-site, wide, and attacks frequently, and the epidemic becomes more
complicated than before (Wu et al., 2022). The uncertainty of the epidemic and the
large amount of epidemic and health-related information have brought about an ines-
capable impact on people’s mental health status. This is an important topic of concern
in the present study.

Reviewing previous studies, we found that most of the studies on the associa-
tion between individual tolerance for uncertainty and mental health were conducted
from an individual perspective (Rettiec & Daniels, 2021; Smith et al., 2020), lacking
an information perspective and ignoring the larger context of the “information epi-
demic”; at the same time, few studies have explored the interaction between infor-
mation overload and individual traits in the context of the information explosion.
According to WHO Director-General Tedros Adhanom Ghebreyesus, the devastating
consequences of the COVID-19 pandemic go far beyond the disease itself. Dr. Sylvie
Briand, WHO'’s Director of Global Infectious Disease Preparedness, also noted that
the COVID-19 outbreak was accompanied by an outbreak of an “infodemic.” This
shows that information overload in an epidemic is a cause for concern. Stress cop-
ing theory suggests that the effects of stress on individuals are related to coping and
cognition (Folkman & Lazarus, 1985). What are the coping and cognitive patterns
that result from the information explosion and uncertainty in the epidemic? How
does this affect the individual? The present study attempts to answer this question. In
addition, the current situation shows that the epidemic is unlikely to disappear in a
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short period of time, and that regular epidemic prevention and control will continue
for a long time in China. Therefore, in addition to exploring the factors influencing
the physical and mental health of individuals during regular epidemic prevention and
control, we also wanted to explore the protective factors that can be used as effective
coping mechanisms and cognitive models to mitigate the negative effects of uncer-
tainty and information overload during the epidemic in the framework of the stress-
coping model. Therefore, this study attempts to explore the effects of intolerance of
uncertainty on individuals’ state anxiety, to examine the underlying mechanisms of
information overload and rumination, to understand the effects of individual traits
and informational behavior on their cognition and emotions from an informational
perspective, and to provide theoretical guidance and empirical evidence to better help
us understand and mitigate the negative effects of the epidemic.

The following are some of the key variables in this study.

Life is full of uncertain events, and some individuals are able to tolerate uncer-
tainty, cope positively with it, and adapt well. Others may feel confused, react nega-
tively, and experience excessive worry, anxiety, or even depression, a phenomenon
known as intolerance of uncertainty (Freeston et al., 1994; Zhang & Dai, 2012;
Dugas et al., 2004) considered intolerance of uncertainty to be a cognitive bias in
the perception, interpretation, and response to uncertain situations or events, which
affects individuals’ cognitive, emotional, and behavioral responses. The outbreak of
the COVID epidemic brings a great deal of uncertainty to all aspects of an indi-
vidual’s life, such as their own health, the epidemic itself, the impact of epidemic
prevention and control on their routine, and their future development. Some scholars
have pointed out that uncertainty is the defining characteristic of an epidemic (Yoon
et al., 2021). Individual tolerance for uncertainty is closely related to worry, anxiety,
and depression, which greatly affects psychological health (Freeston et al., 1994;
Ladouceur et al., 2000).

Cattell and Scheier (1958) proposed two types of anxiety: trait anxiety, which
refers to the overall, stable personality traits of a person, and state anxiety, which
refers to the emotional state of an individual that changes when affected by a stress-
ful event. Spielberger (1972) proposed an anxiety activation model by synthesizing
previous studies, suggesting that, when an individual perceives a threatening situa-
tion, it activates his or her state anxiety. Studies have concluded that what is triggered
more in public health emergencies is an immediate anxiety that is influenced by the
context; therefore, the present study focused on the state anxiety of individuals in
epidemics. Norr et al. (2013) conceptualized the inability to tolerate uncertainty as
an important risk factor for anxiety disorders. It is believed that individuals with low
uncertainty tolerance have a lower threshold for tolerating uncertain events than the
general population, are prone to interpret uncertainty information as threatening, and
feel stressed and anxious. Dugas et al. (2007) proposed a cognitive model of anxi-
ety causation, suggesting that an individual’s inability to tolerate uncertainty is an
important cause of anxiety. Recent studies have found that individuals’ tolerance of
uncertainty in epidemics is closely related to negative emotional reactions; therefore,
individuals who cannot tolerate uncertainty are likely to have higher levels of state
anxiety.
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The global outbreak of the COVID epidemic has brought about both a public
health crisis and an information crisis (Xie et al., 2020). During the epidemic, a large
amount of dense, contradictory, and indistinguishable information has had a huge
impact on people’s lives, including the negative cognitive and psychological effects
of information overload on individuals (Liu et al., 2021). An information overload
is a state in which an individual’s information-processing capacity is insufficient
to cope with the huge information processing demands (Eppler & Mengis, 2004).
Uncertainty management theory considers uncertainty as discomfort that needs to be
reduced (Brashers, 2001), and individuals who cannot tolerate high levels of uncer-
tainty may reduce uncertainty by increasing information acquisition (Peng et al.,
2021). One study has shown that to reduce uncertainty, individuals with high uncer-
tainty intolerance tend to gather more certainty cues and information before making
decisions than individuals with low uncertainty intolerance (Ladouceur et al., 1997),
thus individual intolerance for uncertainty becomes a risk factor for information over-
load. In addition, the information-seeking and processing model of risk argues that
when individuals are in a risk event, because of their uncertainty, individuals actively
gather information about the risk event and construct defensive attitudes, beliefs, and
behaviors to maintain their health. Therefore, in an epidemic full of uncertainty, indi-
viduals who cannot tolerate uncertainty may seek more information related to the epi-
demic as a way of coping, leading to a higher information overload. Furthermore, the
limited capacity theoretical model of motivated-mediated message processing states
that an individual is a processor with limited capacity (Lang, 2000), and an overload
of information can cause the individual to become stressed (Xu & Yan, 2022; Swar et
al., 2017) found that when users searched for health-related information, those who
experienced information overload had more pronounced negative emotions such as
anxiety and anger. Some researchers have further confirmed that perceived infor-
mation overload leads to a significant increase in anxiety levels through the stimu-
lus—organism-response theory. From this, we speculate that individuals with high
intolerability of uncertainty seek more information, and their information overload is
more severe, which eventually leads to more severe state anxiety.

Rumination is a pattern of responses in which individuals repeatedly think about
the causes, consequences, and emotions of negative events (Nolenhoeksema, 1991;
Watkins & Baracaia, 2001) investigated why people ruminate, and found that, despite
its negative effects, many people believe that rumination as a method of coping under
stress can improve understanding, promote insight, and enhance problem-solving
ability. This suggests that uncertainty may motivate individuals to ruminate because
they believe it may minimize ambiguity and uncertainty. It has also been shown that
ruminators may feel uncertainty in ambiguous situations, and that these uncertainties
may perpetuate ruminant thinking (Ward et al., 2003). This suggests that individuals
intolerant of uncertainty are likely to experience more rumination. While rumination
is a process of persistent thinking about one’s distress, which leads individuals to
persistently focus on their problems (Nolen-Hoeksema et al., 2008), when faced with
external stimuli that are rife with uncertainty, individuals who employ ruminative
coping may persistently think about the causal connection between events and their
own negative emotions, making it difficult to alleviate negative emotions and leading
to anxiety (Conway et al., 2000). Moreover, the emergence of rumination can over-
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load limited cognitive resources, resulting in an inability to appropriately evaluate the
current situation and a lack of appropriate emotion regulation. Thus, rumination is
likely to mediate the effect of uncertainty intolerance on state anxiety.

Intolerance of uncertainty may cause individuals to seek more information to
reduce uncertainty, and individuals will feel stressed when faced with a large amount
of information that exceeds their processing capacity (Bawden & Robinson, 2009;
Phillips-Wren & Adya, 2020), This may induce rumination by disrupting self-regula-
tion or inhibiting self-control (Baumeister et al., 2006; Inzlicht et al., 2006). Rumina-
tion, as a persistent cognition, causes persistent psychophysiological activation and
eventually leads to persistent emotional experiences such as anxiety (Brosschot et al.,
2006). Nolen-Hoeksema’s response style theory also views rumination as a coping
style that mediates the relationship between negative stimuli and individual emo-
tions (Nolen-Hoeksema et al., 2008). When individuals are caught in a stressful state
of epidemic information overload, they repeatedly focus on their negative state of
mind, resulting in a negative interpretation of the present situation with a subsequent
increase in helplessness and anxiety. Joormann (2004) also argued that high informa-
tion intake leads to too much irrelevant information entering the working memory,
reducing the individual’s extraction of positive information, and amplifying the nega-
tive aspects of difficult events and emotional experiences. Thus, individuals with
information overload may be more inclined to engage in repeated negative thoughts
about distress and situations. It is evident that information overload and rumination
may play a chain-mediating role in the effects of uncertainty intolerance on state
anxiety.

Self-compassion is conceptualized as an adaptive model in which individuals
approach themselves in distress with a friendly, open, and non-isolating attitude
(Neff, 2003b). Self-compassion involves three aspects: treating oneself with kind-
ness when times are tough, being consciously aware of distressing emotions and
thoughts, and relating personal experiences to the whole human experience (Neff,
2003a). Research has shown that self-compassion is effective in alleviating feelings
of stress in high-pressure people (Finlay-Jones et al., 2015), to some extent, can pro-
mote individual psychological resilience. This is a healthy view of the self. When
individuals face stressful situations, confronting and accepting negative feelings can
reduce emotional distress and psychological symptoms (Dou et al., 2023; Homan &
Sirois, 2017). Stress-coping theory suggests that the effects of stress are related to
an individual’s coping ability as well as his or her cognitive schema; moreover, self-
compassion, as an adaptive schema, allows individuals to adopt a gentler and more
inclusive and adaptive way of coping with problems. Many scholars have argued that
information overload brings about an overloaded stress scenario (Bawden & Robin-
son, 2009), and when individuals are stressed and overwhelmed by the information
overload in an epidemic, they are likely to be influenced by self-compassion, reduce
overindulgence in ruminative thinking, poor coping pattern, and show less anxiety.
Furthermore, according to the emotion regulation model of self-compassion, self-
compassion can act as a protective factor to help individuals cope with adverse situ-
ations and reduce the occurrence of emotional problems through adaptive emotion
regulation strategies, such as practicing self-kindness, positive thinking, and learning
to decrease self-criticism.

@ Springer



1854 J.Fuetal

In this study, we constructed a moderated chain mediation model (Fig. 1) to exam-
ine the relationships between intolerance of uncertainty, information overload, rumi-
nation, and state anxiety in the context of regular epidemic prevention and control
and the information era in China. Correlation analyses were used to initially examine
the associations among the variables for the next step of the study. Chain mediated
effects analysis was used to examine whether information overload and rumination
mediated the effect of intolerance of uncertainty on state anxiety. A moderated chain-
mediation analysis test was used to examine whether self-compassion affected the
mediating effect of information overload and rumination.

The following hypotheses are proposed:

% Hypothesis 1 # Intolerance of uncertainty positively predicts individual state anxi-
ety levels.

% Hypothesis 2 # Information overload mediates the effect of intolerance of uncer-
tainty on state anxiety.

% Hypothesis 3 # Rumination mediates the effect of intolerance of uncertainty on
state anxiety.

% Hypothesis 4 & Information overload and rumination play a chain-mediating role
in the effect of uncertainty intolerance on state anxiety.

% Hypothesis 5 # Self-compassion moderates the effect of information overload on
rumination.

Self-compassion

Information
overload

Rumination

Intolerance of
uncertainty

State anxiety

Fig. 1 Proposed Model
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Method
Participants

The study was approved by the ethics committee of the university where it was con-
ducted, and 1,086 questionnaires were distributed using a convenience sampling
method, recruiting subjects from 31 provinces across China. Ninety-three invalid
(inattentive responses, missed responses, and repeated responses) questionnaires
were excluded, and one subject was removed as an extremum according to the rec-
ommendation of Tabachnick and Fidell (1984) because of a standardized score higher
than 3.29 in one measure. The final number of valid questionnaires was 992, with an
effective response rate of 91.34%. There were 492 males (49.60%) and 500 females
(50.40%) aged 1863 years (M=25.67; SD=6.22). At the time of data collection in
this study, the country was in the phase of regular epidemic prevention and control,
and the epidemic was generally stable, but there were occasional small outbreaks,
and there was still a risk of large-scale outbreaks. Among the subjects in this study,
29 (2.93%) were diagnosed with a newly corona-positive infection. A total of 149
participants (15.02%) lived in neighborhoods or villages with infected persons; 78
subjects (7.86%) had relatives or friends who were infected or in close contact. A
total of 177 participants (17.84%) had experienced isolation (there are two types of
isolation in China: centralized isolation in special places, such as isolation hotels and
mobile field hospitals, during which meals and nucleic acid tests are delivered daily
by epidemic prevention staff. The second is home isolation, where one not allowed
to leave home under community residents’ committee management). A total of 913
subjects (92.03%) completed all stages of vaccination.

In addition, this study used a multiple-choice format to ask participants to report
the medium they commonly used to obtain information about the outbreak. A total
of 894 participants (90.10%) reported that Internet is their usual medium of informa-
tion. A total of 629 subjects (63.40%) reported that television programs were com-
mon media; 595 subjects (60.00%) reported that they often obtained information
about the epidemic from friends and colleagues, and 536 subjects (54.00%) said that
their family members were an important way to obtain information.

Measures
Intolerance of Uncertainty Scale

The intolerance of uncertainty scale was used to measure the degree to which indi-
viduals tolerate uncertain events (Zhang et al., 2017). There are 12 items in the scale,
such as “Unpredictable events make me upset” and “Uncertainty prevents me from
having a fulfilling life,” on a five-point Likert scale ranging from 1 (“not at all)”’ to 5
(“completely).” The higher the total score, the more intolerant of uncertainty the indi-
vidual was. The scale is applicable to all age groups in China and has good reliability
(Lv et al., 2019), the internal consistency in the current study was 0.87.
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State Anxiety Inventory

The state anxiety inventory (SAI) developed by Spielberger (1983) and revised by
Wang et al. (1999), was used to assess the level of state anxiety in individuals. There
were 20 items on the scale, such as “I am extremely nervous and anxious” and “I
feel panicked.” A four-point Likert scale was used, ranging from 1 (for “not at all”)
to 4 (for “very obvious”). The higher the total score, the higher was the level of state
anxiety. Items 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20 are reverse scored. This scale is
applicable to all age groups in China, and has good reliability; the validity (Li & Wu,
2016) in the present study was 0.94.

Information Overload Scale

The information overload scale developed by Yang et al. (2021) was used to measure
the information overload of individuals during this stage of the epidemic. There are
seven items on the scale, such as “Do you feel that you have received more informa-
tion than you can handle about this event at one time?” and “Do you feel the need
to keep refreshing or searching for information related to this issue?” A five-point
Likert scale was used, ranging from 1 (“never”) to 5 (“always”). The higher the total
score, the higher the severity of information overload. The scale is applicable to all
age groups in China and has good reliability (Xu & Yan, 2022), with an internal con-
sistency of 0.84 in the current study.

Rumination Scale

The rumination scale developed by Han and Yang (2009) was used to assess the
extent to which individuals think compulsively and repeatedly. The scale has 22
items, such as “T often think about why I am so upset” and “I often think about why I
can’t do things better.” A five-point Likert scale was used, ranging from 1 (“never”
to 4 for (“always”). The higher the total score, the more pronounced the ruminative
thinking. The scale is applicable to all age groups in China and has good reliability
(Zhao & Liu, 2021), and the internal consistency in this study was 0.95.

Self-Compassion Scale

The self-compassion scale developed by Hu (2013) was used to measure the extent
to which individuals understood and accepted their suffering. There are 12 items
on the scale, such as “When things get bad, I can understand that frustration is part
of the life experience” and “When something painful happens, I try to look at it
objectively.” A five-point Likert scale was used, ranging from 1 (“not at all”’) to 5 for
(“completely”). Higher scores indicate that individuals were more comfortable and
soothed themselves from negative emotional experiences. Items 2, 3, 4, 8, and 11 are
reverse-scored. The scale is applicable to all age groups in China and has good reli-
ability (Gong et al., 2014), The internal consistency in this study was 0.71.
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Data Analysis

SPSS 26.0 and PROCESS macro 3.5 programs were used to perform descriptive
statistical analysis, correlation analysis, and a moderated chained-mediated effects
test on the data.

Results
Common Method Bias

Because the results may be affected by common method bias when data are collected
using self-reported methods, the Harman one-way test was used to test for common
method bias (Podsakoft et al., 2003), and a total of 11 common factors with eigen-
values greater than 1 were obtained without rotation. The first common factor had an
explanation rate of 28.46%, which was much lower than 40%, indicating that there
was no serious common method bias in this study.

Descriptive Statistics and Correlation of Main Variables

Table 1 shows the results of descriptive statistics and correlation analyses for each
variable. Uncertainty intolerance was significantly and positively correlated with
information overload, rumination, and state anxiety. Information overload is sig-
nificantly and positively correlated with state anxiety. Rumination was significantly
positively correlated with state anxiety. Therefore, Hypothesis 1 was supported.

A further test of variance revealed that 29 subjects in this study had been diag-
nosed as COVID-19 positive within the last three months, and their level of state
anxiety was significantly higher than the other subjects (¢=5.23, p<0.001); 177 sub-
jects had experienced home or intensive isolation within the last three months due to
epidemic prevention requirements. Their state anxiety was significantly higher than
that of the remaining 815 participants (1=6.39, p<0.001). A total of 149 subjects
had a confirmed case in their neighborhood, and their state anxiety was significantly
higher than that of the remaining 843 subjects (1=6.34, p<0.001). There were 78
subjects whose relatives or friends were diagnosed with COVID or close contacts in
the last three months, and their state anxiety was significantly higher than that of the
remaining 914 subjects (1=4.46, p<0.001).

Table 1 Descriptive statistics and correlations among main variables (N=992)

Variable M SD 1 2 3 4

1 Intolerance of uncertainty 38.03 8.47 —

2 Information overload 17.12 5.27 0.51" —

3 Rumination 47.94 13.70 0.50™ 0.72" —

4 State anxiety 38.46 12.31 0.29" 0.44™ 0.52™ —

5 Self-Compassion 40.68 6.01 -0.36™ -0.42 -0.50" -0.55""

**p<0.01, ***p<0.001, M: Mean value, SD: Standard deviation
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In this study, 913 participants who completed the COVID-19 vaccination had sig-
nificantly lower rumination than the remaining 79 (¢ =-3.33, p<0.001), and they also
had significantly lower levels of state anxiety than the other participants (¢ = -4.39,
p<0.001). In addition, the analysis showed significant differences in the level of self-
compassion among individuals of different sexes (¢ = -2.32, p<0.05), and age had a
significant effect on state anxiety (F34, 957=2.13, p<0.001). Considering the effect
of these variables on the study variables, they were included in the model as control
variables in subsequent analysis.

Mediation Model

Model 6 in the process macro program developed by Hayes was used to test the medi-
ating role of information overload and rumination between intolerance of uncertainty
and state anxiety (Hayes, 2017). The effects of sex, age, experience of infection,
experience of isolation, whether someone around a residence is infected, whether
someone in the family or friends is infected, and whether vaccination is completed
were considered for the study variables. Therefore, sex, age, infection experience,
isolation experience, presence of confirmed cases around residence, presence of con-
firmed cases in family and friends, and vaccination (a total of seven variables) were
included in the model as control variables.

The results of the study showed (Table 2) that intolerance of uncertainty signif-
icantly and positively predicted state anxiety (£=0.30, p<0.001). After including
information overload and rumination in the model, intolerance of uncertainty sig-

Table 2 Regression results for testing moderated mediation with information overload and rumination as
mediators (N=992)

Regression equation Overall fit indices Significance of regression
coefficients

Result Variables Predictive R R> F s 95%CI t
variables

State anxiety Intolerance of 0.41 0.17 24.52"" 030 [0.25,0.36] 10.32™"
uncertainty

Information overload Intolerance of 0.52 0.27 44.78™"  0.49 [0.44,0.55] 18.47""
uncertainty

Rumination Intolerance of 0.75 0.56 138.52"" 0.17 [0.13,0.22] 7.26™"
uncertainty
Information 0.62 [0.58,0.67] 25.02""
overload

State anxiety Intolerance of 0.59 0.35 52.49™  0.04 [-0.02,0.09] 1.22
uncertainty
Information 0.10 [0.02,0.18] 2,617
overload
Rumination 0.44 [0.36,0.52] 11.15™

#¥p<0.01, ***p<0.001. R’: Coefficient of Determination, fi:Regression coefficient, 95% CI refer
to lower and upper 95% confidence intervals of the indirect effects estimated by the bias-corrected
percentile Bootstrap method, respectively. Gender, age, infection experience, isolation experience,
presence of confirmed cases around residence, presence of confirmed cases in family and friends, and
vaccination were included in the model as control variables. All variables were standardized except for
demographic variables.

@ Springer



The Effect of Intolerance of Uncertainty on State Anxiety in the Regular... 1859

nificantly and positively predicted both information overload (£=0.49, p<0.001)
and rumination ($=0.17, p<0.001). Moreover, information overload significantly
and positively predicted rumination (f=0.62, p<0.001) and state anxiety (5=0.10,
p<0.001). Rumination significantly and positively predicted state anxiety (5=0.44,
p<0.001). At this point, intolerance of uncertainty was not a significant predictor of
state anxiety (£=0.04, p=0.2).

The results of the mediation effect analysis (Table 3) showed that the value of
the mediation effect of information overload was 0.05, that of the mediation effect
of rumination was 0.08, and that of the chain mediation effect of information over-
load and rumination was 0.14. The bootstrap 95% confidence intervals for all three
mediation paths did not contain zero, and all three mediation effects reached a signifi-
cant level, accounting for total effects of 16.67%, 26.67%, and 46.67%, respectively.
Therefore, Hypotheses 2, 3, and 4 were supported.

Moderated Chain Mediation Model

To explore the moderating effect of self-compassion, Model 91 of the process macro
program developed by Hayes was used (Hayes, 2017). The results (Table 4) showed
that after controlling for variables such as age and sex, information overload was a
significant predictor of rumination (f=0.54, p<0.001), and the interaction between
information overload and self-compassion was a significant predictor of rumination
(#=—0.07, p<0.01). This finding suggests that self-compassion moderates the effect
of information overload on rumination. Therefore, Hypothesis 5 is supported.

To better illustrate the moderating effect of self-compassion, we conducted a sim-
ple slope analysis. Figure 2 shows that for participants with low self-compassion (M-
SD), information overload significantly and positively predicted rumination (simple
slope=0.61, p<0.001), while for participants with high self-compassion (M+SD),
information overload also significantly and positively predicted rumination, but its
predictive effect was smaller (simple slope=0.48, p<0.001). This finding suggests
that the effect of information overload on rumination decreases significantly as indi-
vidual self-compassion increases.

Table 3 Mediating Effect Analysis of the Chain mediating Model

B SE 95%CI

Total effect 0.30 0.03 [0.25,
0.36]
Direct effect 0.03 0.03 [-0.02,
0.10]
Path1 Intolerance of uncertainty— Information overload — State anxiety 0.05 0.02 [0.01,
0.09]
Path2 Intolerance of uncertainty— Rumination— State anxiety 0.08 0.01 [0.05,
0.10]
Path3 Intolerance of uncertainty— Information overload — Rumination— 0.14 0.02 [0.10,
State anxiety 0.17]

B: Effect size. SE and 95% CI refer to the standard errors, lower and upper 95% confidence intervals of
the indirect effects estimated by the bias-corrected percentile Bootstrap method, respectively.
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Discussion

This study explores the negative effects of epidemics and protective factors on indi-
viduals in the context of regular epidemic prevention and control and the informa-
tion era in China within the framework of the stress and coping model. Based on
phenomenological observations and existing research, this study focused on the vari-
ables of intolerance of uncertainty, state anxiety, information overload, rumination,
self-compassion, and the relationships among them. The results showed that intoler-
ance of uncertainty significantly predicted state anxiety. Information overload and
rumination play a chain-mediating role between intolerance of uncertainty and state
anxiety. Self-compassion moderated the relationship between information overload
and rumination.

China is in a period of regular epidemic prevention and control, and although the
overall morbidity and mortality of COVID-19 in China are relatively low (Tan et
al., 2021), the threat of the epidemic remains severe. At present, new cases in China
are mainly caused by the Omicron mutant strain, and new cases and asymptomatic
infected patients show aggregation, multiple sites, and extensive and frequent occur-
rence; and as epidemic prevention and control becomes more complex and acute than
before and full of uncertainty (Wu et al., 2022). In addition, to stop the spread of the
virus, the Chinese government requires maximum early detection, diagnosis, isola-
tion, and treatment. People who have been in close contact with infected persons (and
with those in close contact with them) are required to be centrally isolated, and the
neighborhoods or buildings where infected persons or close contacts live are sealed
and access is restricted. Thus, determining whether one is infected with the virus, has
been in contact with an infected person, or an infected person is found in the commu-
nity where one lives brings a great deal of uncertainty to one’s life. In addition, during
the current epidemic in Shanghai, for example, many communities are experiencing
a shortage of supplies and medical resources, and many small businesses have gone
out of business and closed down due to the epidemic (Chen, 2022). The uncertainty
of the disease situation and concerns about the impact of the epidemic and prevention
and control measures on normal life, work, and future development have affected the
mental health of individuals in the epidemic.

Intolerance of Uncertainty and State Anxiety

This study found that intolerance of uncertainty significantly predicted the level of
state anxiety; in other words, the more intolerant of uncertainty individuals were, the
higher their level of state anxiety was. This is consistent with previous studies, and
further supports the cognitive model of anxiety causation. An individual’s inability
to tolerate uncertainty is an important cause of their anxiety. The uncertainty of a
situation under the impact of a major event can cause individuals to lose their sense
of control, resulting in frustration, anxiety, and even physical and mental breakdown
(Taylor, 1983). Owing to the continuous mutation of the virus and the increasing abil-
ity of new strains to spread, individuals do not know when or where COVID-19 will
break out. In addition, once an outbreak occurs, they are subject to policy require-
ments, the closed management of neighborhoods, the suspension of leisure places,
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Fig. 2 The moderating role of self-compassion between information overload and rumination

and the prohibition of public transportation, and individuals are unsure whether their
itineraries and plans will be disturbed. Hit by the epidemic, the country’s overall
unemployment rate rises, consumption plummets (Liu et al., 2022), poor economic
situations occur, and concerns about work and the future bring people a strong sense
of loss of control and powerlessness, triggering worry and anxiety. According to the
interaction model of stress and coping, the impact of stimuli on individual psycholo-
gies depends on how individuals assess the situation (Lazarus & Folkman, 1984).
In an epidemic filled with uncertain stimuli, individuals with a lower tolerance for
uncertainty are more likely to make negative, threatening interpretations, which leads
to higher levels of anxiety.

Mediating role of Information Overload

The results of this study suggest that information overload mediates the intolerance
of uncertainty and state anxiety. This finding supports compensatory control theory
(Kay et al., 2009). In a state of environmental uncertainty and lack of control, indi-
viduals need more information to cope with negative situations to maintain a sense
of security and certainty, and to obtain some objective orderliness as compensa-
tion. Moreover, according to cultural dimension theory, Chinese individuals have
a medium level of uncertainty avoidance tendency (Hofstede et al., 2005), and in
the face of uncertainty, individuals tend to seek more knowledge and information to
reduce the sense of threat and discomfort brought about by uncertainty. However,
this over-consumption of information about the epidemic will lead to a state of infor-
mation overload and a decrease in cognitive and processing ability of information
(Bawden & Robinson, 2009; Chen et al., 2022), and the information in the epidemic
is inherently both true and false. A recent study showed that the degree of informa-
tion overload was a significant predictor of sharing unverified information (Laato et
al., 2020), as individuals who received a large amount of mixed information during
the epidemic were more likely to retransmit that information. It was found that indi-
viduals in an epidemic tend to exchange information with family, friends, colleagues,
and community members in order to manage uncertainty and relieve stress (Chen
et al., 2021), and the data suggests that information exchange with family, friends,
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and colleagues is an important means for individuals to obtain information about
the epidemic. As a result, unconfirmed information may, in turn, become a source of
uncertainty for others, leading to more information-seeking behavior by others and
bringing about more serious information overload. In this vicious circle, the impact
of the information epidemic is continuously amplified, which continually aggravates
the negative emotions of individuals (Bendau et al., 2021; Yeung et al., 2018).

Mediating role of Rumination

The present study also confirmed that rumination mediates the effect of intolerance of
uncertainty on state anxiety. This is consistent with previous research. Goal progress
theory suggests that individuals facing a discrepancy between their goal state and
their current state will repeatedly think about how to reduce this discrepancy (Martin
et al., 2003). In regular epidemic prevention and control, individuals must face the
difference between the uncertain state—the sense of a loss of control—and the ideal
state that is predictable and manageable, which in turn leads to reflection on this
difference. Individuals who are highly intolerant of uncertainty may use ruminative
thinking as a coping style to reduce the discrepancies caused by uncertainty. Rumina-
tion amplifies the emotional state of the moment and puts individuals in a negative
mood, which increases anxiety (Mclntosh, 1996). Ruminative thinking also plays
an important role in coping with uncertain situations. The response style theory of
ruminant thinking suggests that individuals with high ruminant thinking are often
immersed in negative emotions compared to those with low ruminant thinking, and
they are unable to cope better with uncertain problem situations, inducing even more
negative emotions (Conway et al., 2000). Not only does this ruminant process directly
generate negative emotions such as anxiety, but it also exacerbates the adverse effects
of risk factors on mental health (Michl et al., 2013).

Chain-mediating Effect of Information Overload and Rumination

The present study also found that information overload and rumination act as chain
mediators between intolerance of uncertainty and state anxiety. Information overload
creates a stressful situation because of the inability to access, understand, or utilize
the necessary information (Bawden & Robinson, 2009; Misra & Stokols, 2012; Wur-
man et al., 2001). When individuals are in a stressful situation and receive a great
deal of negative information about the event without taking positive action, they
develop ruminative thinking, which in turn triggers negative emotions (Papageorgiou
& Wells, 2003).

It is worth noting that in the present study, when we included information overload
and rumination in the model, the direct effect of intolerance of uncertainty on state
anxiety was not significant. This finding may further reveal an intermediate mecha-
nism for the effect of uncertainty intolerance on state anxiety in an epidemic setting.
Studies have shown that intolerance of uncertainty can lead to “cognitive biases,”
which may not lead to direct changes in individual mood but rather affect individual
processing of information (Buhr & Dugas, 2002). In addition to requiring more atten-
tion to process information, individuals with a high intolerance for uncertainty may
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have problems with overinvolvement and withdrawal difficulties when processing
information (Cisler & Koster, 2010).

The epidemic situation fluctuated during the epidemic prevention and control
phases. Simultaneously, the characteristics of the current information pandemic era
are such that false information will spread as widely as true information in cyber-
space. The lower an individual’s tolerance for uncertainty, the more likely he or
she will try to cope with this uncertainty through convergent behavior by collecting
information and thinking to make sense of it and reduce uncertainty, while excessive
attention to epidemic-related information will lead to information overload, bring-
ing a greater sense of loss of control and stress. Regurgitated thinking as a negative
coping and cognitive mode triggered by stressful situations makes it difficult for indi-
viduals’ to be separated from negative information, which in turn leads to negative
emotions such as anxiety (Joormann, 2006).

Moderating Effects of self-compassion

Our results indicate that information overload is more significant in predicting rumi-
nation among individuals with low self-compassion than among those with high self-
compassion. This finding further supports stress-coping theory, in which the effects
of stressful situations on individuals are closely related to their coping methods and
cognitive patterns. Positive thinking is an important dimension of self-compassion,
which refers to an individual’s ability to view his or her frustration or suffering in
a positive, non-judgmental state, and not dwell on the experience of pain. Positive
thoughts can regulate assessment patterns and prevent the creation and development
of undesirable thinking patterns (Huang et al., 2019). Individuals with high levels
of self-compassion use more cognitive reappraisal emotional strategies (Huang et
al., 2019), possibly because positive thoughts play a central role in positive cogni-
tive reappraisal, which can help individuals successfully cope with stressful events
(Huang et al., 2019). Individuals with higher levels of self-compassion can view their
experiences with a friendly, open, and tolerant attitude, even though they are wrapped
up in a large amount of information about the epidemic and are better able to under-
stand the suffering they are in at the time of the epidemic and cope with the prob-
lem positively (Qiu et al., 2022). In addition, Baumeister and Heatherton argued that
individuals consume more self-control resources to cope with stressful or negative
events (Heatherton & Tice, 1994). Self-control is a limited resource (Baumeister et
al., 2007). Individuals with high self-compassion are aware that others are also expe-
riencing epidemic dilemmas, remain aware of emotions and thoughts, and accept
all the emotions and thoughts they generate (Neff, 2003a). They are less likely to be
self-critical and to direct aggressive thoughts at themselves, thus avoiding damage
to their own values due to the large amount of epidemic information. They are also
more likely to consume fewer ego resources and maintain a more stable state of mind
and body (Terry & Leary, 2011). Self-compassion significantly negatively predicts
perceived stress (Homan & Sirois, 2017), and individuals under the stress of informa-
tion overload are likely to mobilize more psychological resources, thus avoiding the
constant consumption of internal resources on negative experiences and emotions.
In addition, from the perspective of traditional Chinese culture, Chinese people who
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pursue a state of moral cultivation are accustomed to “ponder their own mistakes” in
the face of negative events and think about how they have failed (Li, 2020). Many
studies have shown that individuals with high self-compassion experience low levels
of negative experiences (Arch et al., 2014; Ceccarelli et al., 2019; Luo et al., 2018;
Xu et al., 2023), and when they experience or recall negative events in an epidemic,
self-compassion allows them not to criticize and blame themselves harshly, but to
tolerate and understand their negative state, recognize that what happened to them is
part of a common global epidemic experience, not to become overly involved, and
maintain a calm state of mind. This ability to self-regulate can influence the level of
interpretation that individuals habitually use to treat things, and can influence the per-
ception of uncertain and negative situations, thus preventing individuals from falling
into ruminating on regarding negative emotions.

Implications

The epidemic has stabilized in China, but it is far from disappearing, and there have
been ups and downs. Information related to the epidemic still occupies an important
part of everyone’s life, and the impact of the epidemic on individuals’ quality of life
and physical and mental health cannot be ignored. This study is to explore the asso-
ciation between tolerance for uncertainty and mental health while considering the
larger context of the “information epidemic”, which has been overlooked in the pre-
vious literature. At the same time, we further explore the interaction between infor-
mation overload and individual traits in the context of the information explosion. It
also explores the protective factors that can be used as effective coping mechanisms
and cognitive models to mitigate the negative effects of uncertainty and informa-
tion overload during the epidemic in the framework of the stress-coping model. This
study has several important implications.

First, this study investigates the effects of intolerance of uncertainty on state anxi-
ety and its mediating mechanisms under regular epidemic prevention and control,
as well as the important role of self-compassion in mitigating the negative effects
of the information epidemic from both individual and social perspectives. This has
important implications for understanding the psychological impact of the epidemic
on individuals during the regular epidemic prevention and control phase in China
and sheds light on how to reduce individuals’ anxiety during the epidemic. Regular
epidemic prevention and control is as much about preventing harm from new coro-
naviruses as it is about defending people from the trauma caused by adverse psycho-
logical emotions. Alleviating anxiety during the epidemic and improving individual
mental health will also promote both the objective health evaluation of individuals’
somatic conditions and the subjective experiential evaluation of their psychological
conditions and self-perceptions (Liu & Chen, 2006), and will promote people’s qual-
ity of life.

Second, in this era of always being connected to the Internet (Vorderer et al.,
2018), people managing information intake has become the norm, even in a very
important position. To reduce the negative effects of information overload in an epi-
demic, individuals can appropriately reduce the use of social media and focus more
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on authoritative media to block the load on individual information processing sys-
tems at the source (Daradkeh et al., 2015).

Third, for close contact, isolation of sub-close contact groups is an effective pre-
vention and control tool, although studies have shown that ’loneliness is significantly
increased during isolation (Fan et al., 2021). A recent study showed that loneliness
during an epidemic is a significant predictor of individual rumination (Arslan et al.,
2022); it also pointed out that higher degrees of rumination have a negative effect on
the psychological health of individuals, suggesting that individuals should seek more
social support and increase their sense of connectedness during isolation to prevent
the effects of adverse emotions.

Moreover, to secure a positive social mindset, currently it is mainly companies and
governments that identify and cut off negative emotion-generating information as the
main means, which requires considerable human and material resources. By focus-
ing on individual micro-psychological mechanisms and using the self-compassion
healthcare factor as an entry point for building a positive social mindset, we can
achieve a small and multiplier effect.

Finally, the Chinese government has taken decisive and effective measures in the
COVID epidemic. Cultural dimension theory states that China belongs to a collec-
tivist culture with a very high level of rights (Hofstede et al., 2005). Most citizens
respond positively to the government’s epidemic prevention policy and strictly abide
by it, once someone in the community is infected, nearby residents also cooperate
with the quarantine policy for at least seven days, which will undoubtedly also bring
uncertainty to the individual’s life and work. Concerns about the fluctuating situation
of the epidemic during the regular prevention and control phase; the impact of the
epidemic and prevention and control on life, work, and study; and uncertainty about
health-related information are all important components of the uncertainty in the epi-
demic. Therefore, the conclusions of this study also need to be understood in the
context of China’s regular epidemic prevention and control situation, the epidemic
prevention and control strategies adopted in China, and the special cultural context
of China.

Limitations and Future Directions

This study has some limitations. First, this study used a cross-sectional design, which
failed to reveal a causal relationship between the variables. Follow-up studies might
adopt a longitudinal tracking study design to explore the effect of relevant variables
on individual state anxiety in greater depth. Simultaneously, we can combine dif-
ferent technical tools, such as big data and cognitive neuroscience, to reveal this
issue systematically at multiple levels. Second, the data in this study were obtained
from the subjects’ self-reports, which inevitably has subjective reporting bias and
thus affects the reliability of the results. In the future, data can be collected from other
perspectives, such as field research and interviews. Third, this study mainly involved
adults aged 18 years or older; however, the impact on adolescents and children dur-
ing the regular prevention and control phase of the epidemic cannot be ignored. For
example, the postponement of midterm and college entrance exams due to the pan-
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demic poses new challenges to students’ psychological adjustment skills. In addi-
tion, due to the high academic stress of Chinese school-aged adolescents (He et al.,
2013), the uncertainty of the epidemic and the possibility of information overload
may also result in more academic burnout and academic anxiety, which should be
further explored in future studies. Fourth, our results focus on regular prevention
and control as a special period, even though the epidemic may continue for a long
time and the regular prevention and control phase will last just as long. However, it
is not clear how the model in this study will change as the epidemic develops. For
example, as the impact of the epidemic on urban governance recedes, the normal-
ized prevention and control policy stabilizes, and the disturbance to residents’ lives
decreases. Regular nucleic acid testing may become a routine, with certainty in an
uncertain environment. The future also needs to further explore the differences in
the impact of the uncertainty of the epidemic on people at the different stages of the
overall development of the COVID epidemic. Fifth, this study is based on China’s
“dynamic zeroing” policy in response to COVID-19, based on China’s’ collectivist,
high-power distance cultural context. China has a lower mortality rate in epidemics
in tighter cultures than in looser ones (Gelfand et al., 2021), and a collectivist culture
in which individuals respond positively to government policies such as maintaining
social distance and wearing masks to prevent epidemics (Williams et al., 2015). This
may make Chinese society less anxious about the virus threatening their own lives
but may increase the anxiety caused by the disturbance of individuals’ daily life order
due to strict social governance policies. Thus, there may be differences in the anxiety
from health threats and anxiety from the order of life experienced by individuals in
China and Western countries during the epidemic. Future research could continue
to deepen the exploration of these differences and examine the research model in a
cross-cultural scenario.

Conclusion

Intolerance to uncertainty significantly predicted individual state anxiety levels.
Information overload mediates intolerance of uncertainty and state anxiety; rumina-
tion also mediates the effect of intolerance of uncertainty on state anxiety. Informa-
tion overload and rumination mediated the chain between intolerance of uncertainty
and state anxiety. Self-compassion mediates the effect of information overload on
rumination.
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