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The COVID-19 pandemic has caused millions of deaths, seriously hampering
people’s lives and their productivity. Drawing on social information processing
theory, this research developed a moderated mediation model to investigate
the influence of perceived COVID-19 crisis strength on individuals’ well-
being. The results from a sample of 441 suggest that individuals’ perceived
COVID-19 crisis strength indirectly affects their life satisfaction and sleep
quality via their perceived risk of being infected. Moreover, both individuals'’
trust in local government and mindfulness trait can buffer the positive
effect of perceived COVID-19 crisis strength on their perceived risk of
being infected. At the same time, they also buffer the indirect impact of
individuals' perceived COVID-19 crisis strength on life satisfaction and sleep
quality through perceived risk of being infected. This research provides
several practical implications for governments and individuals to mitigate the
negative influences of the COVID-19 pandemic and help individuals boost life
satisfaction and sleep quality.

perceived COVID-19 crisis strength, perceived risk of being infected, life satisfaction,
sleep quality, trust in local government, mindfulness

Introduction

The coronavirus disease that emerged in 2019 (COVID-19) has resulted in a
devastating global event that has disrupted personal and work lives, caused a global
economic slowdown, put a heavy strain on healthcare systems, and created a great deal of
uncertainty for workers (1-3). The COVID-19 pandemic has lasted for more than 2 years.
From the first known outbreak of COVID-19, the cumulative number of confirmed cases
of infections has exceeded 513 million worldwide, including more than 6 million deaths.
In China, people have experienced many COVID-19 waves, and recently the “highly
mutated” Delta and Omicron variants resulted in another wave of infections. Overall,
the COVID-19 outbreak has upended people’s normal lives, causing great mental stress
and tremendous public anxiety.
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In the existing literature, numerous researchers have
demonstrated the negative effects of the COVID-19 pandemic
on the psychological and behavioral outcomes of individuals.
For example, Trougakos et al. (4) demonstrated that COVID-19
health anxiety could increase individuals’ emotion suppression,
thereby adversely affecting their psychological need fulfillment.
Unmet psychological needs can not only reduce individuals’
goal progress and family engagement, but also trigger more
somatic complaints in individuals. Research by Yoon et al
(5) showed that COVID-19 news consumption was positively
related to increased uncertainty, which, in turn, negatively
affects individuals’ goal progress and creativity in the workplace.
Lin et al. (6) found that the COVID-19 pandemic increased
employees’ job insecurity and further triggered employees’
emotional exhaustion, organizational deviance, and saving
behavior. Other studies have also tried to explore the factors
that could mitigate the detrimental influences of the COVID-
19 pandemic on individuals. For example, Chen et al. (1)
found that individuals’ proactive personality was associated with
perceived strengths use, and thus their performance, resilience,
and thriving will remain at a higher level than those with lower
proactive motivation in the COVID-19 pandemic.

Despite the great progress in studying the COVID-19
pandemic, there still remain several unanswered questions. To
begin with, research on the impact of perceived COVID-19
crisis strength is in its infancy. To a large extent, perceived
COVID-19 crisis strength refers to an individual’s judgment
regarding COVID-19 severity (7). Existing studies primarily
focus on the impact of the COVID-19 pandemic itself on
individuals (8, 9), rather than the impact of their judgment of
the severity of COVID-19 on individuals. Individuals’ attitudes
and subsequent behaviors are, to a large extent, directly
determined by their judgment of what they are confronted
with. Individuals’ subsequent responses can vary because their
perceived COVID-19 crisis strength is different. Therefore,
it is necessary to further explore the influence of perceived
COVID-19 crisis strength. Moreover, little is known about
the underlying mechanism and potential boundary conditions
by which individuals’ perceived COVID-19 crisis strength
affects their well-being. Well-being indicates a positive physical,
mental, and social condition (10). Throughout the COVID-
19 pandemic, people’s well-being has been particularly vital
for social stability. Although previous studies have examined
the impact of perceived COVID-19 disruption on well-being
(11, 12), it is unclear how and when perceived COVID-19 crisis
strength predicts individuals’ well-being.

Therefore, in this study, drawing upon social information
processing theory, we developed a model to explore how
perceived COVID-19 affects
their well-being. The core assumption of social information

individuals’ crisis  strength
processing theory is that individuals view received social
information as a crucial cue, which can significantly affect their

attitudes, cognitions, and behaviors (13). In the current study,
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given that the COVID-19 pandemic is a stressful social event, we
proposed that individuals’ perceived COVID-19 crisis strength
may increase their perceived risk of infection, which indicates
a “subjective assessment of the probability of a specified type
of accident happening and how concerned we are with such an
event” (p.152) (14). When individuals perceive a high risk of
COVID-19 infection, their well-being, such as life satisfaction
and sleep quality, declines. Morgeson et al. (15) indicated that
the strength of an event is considered from three dimensions:
novelty, disruption, and criticality. In other words, the more
novel, disruptive, and critical an event is, the more likely it is to
influence individuals’ recognitions and behaviors. Thus, when
individuals perceive that the COVID-19 pandemic will be more
severe, they may feel at high risk of infection, which is negatively
related to their happiness and well-being—but positively related
to their death distress (16, 17).

Furthermore, social information processing theory also
shows that individual differences can alter the extent to which
individuals interpret and respond to received social information
(13). In this study, our attention focused on individuals’ trust
in local government and the personal trait of mindfulness, and
we attempt to explore how these two factors moderate the
relationship between individuals’ perceived COVID-19 crisis
strength and perceived risk of infection. Specifically, trust in
local government means individuals believe the actions taken by
local governments during the COVID-19 outbreak is effective
and correct (18). Individuals who trust in local government
are apt to believe that government could do a good job of
environmental sanitizing, and take effective actions to protect
citizens’ lives, thus perceiving a low risk of being infected.
However, when perceiving the same strength of the COVID-
19 pandemic, individuals who do not trust local government
may not believe the government is able to adopt effective
COVID response policies, thus perceiving a high risk of being
infected. In this study, we speculate that individuals’ trust
in local government may attenuate the positive relationship
between perceived COVID-19 crisis strength and perceived risk
of infection.

Mindfulness involves a non-judgment awareness and
attention to the current moment (19), which refers to
openness, awareness, and receptive attention (20). In other
words, individuals with a higher level of mindfulness often
purposely focus their attention on their ongoing and present
experiences, as well as maintain a non-judgmental attitude
(19, 21). Existing works suggest that mindfulness intervention
is helpful for decreasing anxiety, depression, and emotional
exhaustion during the COVID-19 pandemic (22), and is
effective for relieving stress after COVID-19 lockdowns (23).
Moreover, Zheng et al. (24) indicated that the interaction
between COVID-19 stressors and mindfulness could affect sleep
duration. Consistent with these works, we posit that, compared
to individuals with low levels of mindfulness, those with high
levels of mindfulness are less likely to perceive risk of being
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infected because they have the ability to fully experience the
event without resorting to extremes either over-focusing on or
inhibiting the experience. Therefore, mindfulness may buffer
the positive effect of perceived COVID-19 crisis strength on
perceived risk of infection. Figure 1 shows the theoretical model.

Theoretical background and
hypotheses

To understand the consequences of the COVID-19
pandemic, this research developed a moderated mediation
model to explain the potential effects of individuals’ perceived
COVID-19 crisis strength on their well-being by using
social information processing theory. Social information
processing theory indicates that when individuals receive social
information, they may interpret the information and form
their own cognition, which in turn, shapes their attitudes and
behaviors (13). Furthermore, social information processing
theory also proposes that individual differences can constrain
the process through which individuals respond to obtained
social information (13). In the existing literature, this theory has
been found suitable for exploring the factors that may influence
individuals’ well-being. For example, drawing upon social
information processing theory, Zhang et al. (25) found that
organizations’ socially responsible human resource management
practices can positively promote employees’ perspective-taking
and, subsequently, boost their well-being. Meanwhile, they
also showed that employees’ substantive attributions to socially
responsible human resource management practices can
magnify the positive effects; however, employees’ symbolic
attributions may reduce the positive effects. In the context
of the COVID-19 pandemic, individuals use various cues to
evaluate the risk of being infected, which in turn, affects their
well-being. Indeed, scholars have characterized crises, such as
the COVID-19 pandemic as social information that individuals
obtain from the social environment (26, 27). Therefore, based
on social information processing theory, this paper constructed
a conceptual model to reveal how individuals’ perceived

10.3389/fpubh.2022.944942

COVID-19 crisis strength affects their well-being, including life
satisfaction and sleep quality.

Perceived COVID-19 crisis strength and
perceived risk of being infected

The current studies have indicated that the strength of
an event refers to its novelty, disruption, and criticality (15).
Specifically, novelty means the extent to which an event is
a new or unexpected phenomenon, or the degree to which
the event differs from existing events, behaviors, and features
(28, 29). The disruption involves a discontinuity in the external
environment, in which the situation has changed (30). In other
words, disruption means things do not continue the way they
did prior to the extent (15). Moreover, the criticality reflects the
extent to which an event is important, essential, or a priority to
an entity (31). Morgeson et al. (15) pointed out that the more
critical an event, the more likely it will to be seen as a salient
event and the more likely it will require more attention and
actions. The perceived risk of being infected refers to individuals’
subjective assessment of the possibility of their being infected by
COVID-19 and how concerned they are about the COVID-19
infection (14, 32). Individuals’ perceived risk related to COVID-
19 infection means not only the likelihood of experiencing the
detrimental consequences caused by COVID-19 infection, but
also their affective reactions to the COVID-19 infection, which
may include worry or concern about their own safety (17, 32).

In this section, this paper argues that individuals’ perceived
COVID-19 crisis strength may be positively related to their
perceived risk of being infected. In the context of the COVID-
19 pandemic, novelty refers to individuals’ perception that the
COVID-19 is new and unexpected; disruption refers to the
degree to which individuals perceive their existing tasks are
interrupted by COVID-19; and criticality refers to whether
individuals perceive their long-term development will be
affected by COVID-19 (3, 6, 33). According to social information
processing theory (13, 25), the obtained information may

[ Mindfulness ]
Life satisfaction ]
Perceived COVID-19 crisis v Perceived risk of being
A .
strength infected
Sleep quality ]
[ Trust in local government ]
FIGURE 1
Conceptual model.
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shape individuals’ cognitions and perceptions. COVID-19 is
a disease caused by the novel coronavirus which is different
from previously known coronaviruses. Faced with this novelty,
individuals may have limited knowledge about the procedures
or guidelines to deal with such a crisis effectively (34). In terms
of the disruption, the COVID-19 pandemic has changed the
world, and the crisis seems to have put everyone’s lives on hold
(35). Specifically, to control the spread of COVID-19, many
individuals have had to stay at home, and many enterprises or
stores have been closed (36). Individuals’ usual work and life
activities have been highly disrupted by COVID-19. Moreover,
the global economy and cross-border exchanges have stagnated.
For example, the COVID-19 pandemic has had a dramatic
impact or disruption on the tourism industry (37, 38). It has
been more than two years since the COVID-19 outbreak first
broke out, and it is still unknown when the pandemic will end.
It seems to be possible that COVID-19 is likely to continue to
have significant influences on individuals, and cause uncertainty
about their futures (39).

Accordingly, when individuals glean information
cues regarding the COVID-19 pandemic from the social
environment, and view it as more novel, disruptive, and critical,
they are less likely to have the confidence to cope with COVID-
19 well. They will experience more changes in their usual life
and feel they lose control of their future lives. Finally, they will
view the COVID-19 pandemic as more serious, which may
increase individuals’ perceptions and fears regarding COVID-19
infection. In contrast, those who perceive the COVID-19
pandemic as less novel, disruptive, and critical, may have fewer
concerns about this crisis, and feel that the way they live and
work does not require too many changes, and their future
development will not be heavily affected by COVID-19. Their
perceptions and fears about COVID-19 infection will remain at
alow level. Thus, we propose the following hypothesis:

Hypothesis 1: Individuals’ perceived COVID-19 crisis
strength is positively related to their perceived risk of
being infected.

The mediating role of perceived risk of
being infected

After illustrating the positive relationship between the
strength of individuals’ perceived COVID-19 crisis and their
perceived risk of being infected, this paper further explores
the influences of individuals' perceived risk of COVID-19
infection on their well-being focusing particularly on two forms
of individuals’ well-being: life satisfaction and sleep quality.
Life satisfaction is a form of subjective well-being that reflects
individuals’ cognitive assessment of whether or not they are
satisfied with their life (40). Sleep quality, another form of
well-being, refers to a subjective evaluation of their sleep

Frontiersin Public Health

04

10.3389/fpubh.2022.944942

experience that includes not only a sense of rest upon waking,
but also the satisfaction with sleep (41, 42). Existing studies
have investigated the factors that may influence individuals’ life
satisfaction and sleep quality. For example, scholars have shown
that job satisfaction and core self-evaluation can be positively
associated with individuals’ life satisfaction (43, 44). Kuppens
et al. (45) examined the effects of emotions on individuals’ life
satisfaction judgment and found that positive emotions were
positively related to life satisfaction, while negative emotions
were negatively related to life satisfaction. Thomsen et al
(46) indicated that individuals’ rumination was significantly
associated with poor subjective sleep quality. In turn, poor
quality of sleep can lead to more psychological and physical
health complaints and increased negative effects, such as anxiety,
fatigue, and depression (42).

In this study, this paper argues that individuals perceived
high risk of being infected may negatively affect their well-being,
including life satisfaction and sleep quality. Social information
processing theory indicates that individuals can process the
obtained social information to form their cognitions and further
develop their behaviors (13). Individuals’ perceived high risk
of infection is inherently a stressful and negative cognition.
Previous studies have demonstrated that individuals rely on their
emotional experiences to form subjective evaluations of well-
being (45). Therefore, the stressful and negative cognition may
trigger their lower level of well-being judgment. In addition,
individuals’ perceptions of being at risk of infection requires
them to devote more personal effort to cope with such risks.
Thus, the perceived high risk of COVID-19 infection may drain
individuals’ psychological and physical resources, ultimately
leading to emotional exhaustion (32), which is a strong predictor
of a lower level of well-being. Furthermore, existing studies
have provided some empirical support for this argument. For
example, Kwok et al. (47) indicated that perceived COVID-19
risk was positively related to individuals’ anxiety, worry, and
disruption of daily routines. Zhang et al. (48) showed that the
perceived risk of COVID-19 infection may induce distress and
reduce life satisfaction among working adults. Accordingly, we
propose the following hypotheses:

Hypothesis 2a: Individuals’ perceived risk of being infected
is negatively related to their life satisfaction.

Hypothesis 2b: Individuals’ perceived risk of being infected
is negatively related to their sleep quality.

Integrating the discussion on hypotheses 1 and 2 and
drawing upon social information processing theory, we further
speculate that individuals’ perceived COVID-19 crisis strength
may affect their well-being including life satisfaction and sleep
quality via their perceived high risk of being infected. Thus, we
propose the following hypotheses:

Hypothesis 3a: Individuals’ perceived risk of being infected
mediates the relationship between perceived COVID-19 crisis
strength and life satisfaction.
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Hypothesis 3b: Individuals’ perceived risk of being infected
mediates the relationship between perceived COVID-19 crisis
strength and sleep quality.

The moderating roles of trust in local
government and mindfulness

After revealing the mediation mechanism of individuals’
perceived risk of being infected in the relationship between
perceived strength of the COVID-19 pandemic and individuals’
well-being, going a step further, this research further explores
the boundary conditions that may constrain this indirect effect.
Social information processing theory suggests that individual
differences may affect the process of individuals’ interpretation
and response to the obtained social information (13, 25).
Therefore, in this section, this paper mainly focuses on the
moderating effects of individuals’ trust in local government and
individuals’ mindfulness.

Specifically, individuals’ trust in local government refers to
the extent to which individuals believe the actions taken by the
local government are effective in dealing with COVID-19 (18).
During the outbreak of the COVID-19 pandemic, as front-line
administrative units, local governments have a responsibility
to prevent the spread of the COVID-19 pandemic (49).
To effectively manage the COVID-19 pandemic, many local
governments have formulated appropriate response policies
and made reasonable adjustments, according to the immediate
development of the crisis within their jurisdiction (50). In
the context of the COVID-19 pandemic, individuals’ trust in
local governments may depend on their evaluation of the
governments’ coping capacity and performance (51). In other
words, when individuals perceive that the measures made by
the local government are strongly effective in preventing and
stopping the spread of COVID-19, they may view the local
government as credible and trustworthy (52). Existing studies
have indicated that individuals’ trust in the local government can
decrease their perceptions of risk related to the COVID-19 crisis
(53). Shanka and Menebo (18) also found that individuals’ trust
in the government is a strong predictor of their behaviors, and
those who have more trust in local government are less likely to
complain about the policies and measures, and more likely to be
confident in dealing with COVID-19. Therefore, we propose the
following hypothesis:

Hypothesis 4: Individuals’ trust in local government
moderates the relationship between perceived COVID-19 crisis
strength and perceived risk of being infected, such that this
relationship will be less positive when individuals’ trust in local
government is high.

In addition, this paper also explores the moderating
effect of individuals’ personal trait of mindfulness on the
relationship between individuals’ perceived COVID-19 strength
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and their perceived risk of infection. Mindfulness refers to
receptive attention and awareness of present events and
experiences (19, 54-56). Previous studies have demonstrated
that mindfulness has a positive impact on human functioning,
including attention, emotion, cognition, and behavior (19).
In particular, the research on organizational behaviors has
shown a positive association between mindfulness and improved
workplace functioning (57). For example, the personal trait
of mindfulness has been linked to higher job performance
(58, 59) and citizenship behavior (54). Other studies have
also demonstrated there are positive relationships between trait
mindfulness and individuals’ prosocial behavior and ethical
behavior, as well as negative relationships between mindfulness
and deviant behavior and counterproductive behavior (59, 60).

In this section, this research speculates that mindfulness may
attenuate the positive relationship between perceived COVID-
19 crisis strength and perceived risk of infection. Specifically,
mindful individuals may be more aware and attentive when
doing things, rather than automatically running through their
tasks and activities (21, 61). In other words, mindfulness
involves a process of decoupling, and mindful decoupling allows
individuals to mentally step back from and observe present
moment internal states and external events from a metacognitive
perspective (54, 57, 62). That is, compared to those who are
less mindful, mindful individuals will be more objective in
observing current events, rather than immersing in the present
experiences (62). Therefore, in the context of the COVID-19
pandemic, compared to those with a lower level of mindfulness,
mindful individuals will be more likely to objectively analyze
external situations they may face, and less likely to be concerned
about COVID-19 infection. Existing research has provided some
support for this argument. For example, Dillard and Meier
(63) found that individuals with a higher level of mindfulness
reported lower levels of stress, anxiety, worry, and negative
emotions about COVID-19. In addition, they also noted that
mindfulness was positively related to individuals’ use of healthy
coping strategies, such as seeking social support and positive
reframing. Thus, we propose the following hypothesis:

Hypothesis 5: Individuals mindfulness moderates the
relationship between perceived COVID-19 crisis strength and
perceived risk of being infected, such that this relationship will
be less positive when mindfulness is high.

Moderated mediation

Integrating the discussion for hypotheses 3, 4, and 5, we
further propose that individuals’ trust in local government and
their level of trait mindfulness not only moderate the direct
relationship between their perceived COVID-19 strength and
perceived risk of being infected, but also the indirect relationship
between their perceived COVID-19 strength and their well-
being (i.e., life satisfaction and sleep quality) via perceived risk
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of being infected. This argument is consistent with Howell et al.’s
(64) findings that mindfulness is positively associated with self-
regulation of sleep and well-being. Accordingly, we propose the
following hypotheses:

Hypothesis 6: Individuals’ trust in local government
moderates the indirect relationship between perceived COVID-
19 crisis strength and (a) life satisfaction, and (b) sleep quality via
perceived risk of being infected, such that these indirect effects
will be weaker when trust in local government is high.

Hypothesis 7: Individuals mindfulness moderates the
indirect relationship between perceived COVID-19 crisis
strength and (a) life satisfaction, and (b) sleep quality via
perceived risk of being infected, such that this indirect effect will
be weaker when mindfulness is high.

Method

Sample and procedure

The data for this research were collected from multiple
subsidiaries of a large construction company. Most of these
subsidiaries are located in Beijing, Tianjin, Henan province,
and Guangdong province, and all of these cities and provinces
had affected areas with confirmed COVID-19 cases when
the data were collected in January 2022. With the help of
these companies’ human resource management departments, a
total of 563 employees with management positions voluntarily
participated in this survey. To obtain the truest thoughts of
the participants, we promised all their responses would be
anonymous, and all answers would be used for academic
research only.

To improve the quality of the collected data, we removed
responses that selected the same option for most questions
(65). Moreover, given that a short response time meant that
participants did not put enough effort into responding to surveys
(66), we also removed respondents who took less than half
the average time to answer the questionnaire1. In the end, 441
valid responses were obtained, yielding a 78.33% response rate.
Among these valid samples, 61.22% were female, the average age
was 32.10 years old (SD = 7.72), 58.96% of them held a bachelor’s
degree, and 9.52% held a master’s degree or above.

Measures

All English scales were translated into Chinese following
the back-translation procedure (67), and we made minor
modifications to the expression of some items to ensure all items

1 We tested our hypotheses without removing the responses that took
less than half the average time to answer the questionnaire. The results

showed that the exclusions did not affect the interpretation of the results.
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were appropriate for our research context. All items were rated
with a 7-point Likert scale, except the demographic variables.

Perceived COVID-19 crisis strength. Participants rated their
perceived COVID-19 crisis strength using an 11-item scale
developed by Liu et al. (7). A sample item was “This COVID-19
crisis causes me to stop and think about how to respond.” The
Cronbach’s a was 0.814. The anchors of this scale were a 7-point
scale ranging from 1 = strongly disagree to 7 = strongly agree.

Perceived risk of being infected. Participants rated their
perceived risk of being infected at work using an 8-item scale
developed by Yildirim and Giiler (68). A sample item was
“Worry about oneself contracting COVID-19.” The Cronbach’s
a was 0.903. The 7-point scale ranged from 1 = negligible to 7 =
very large.

Life satisfaction. Participants rated their life satisfaction
using Cheung and Lucas’s (40) 1-item scale: “Prior to any lifestyle
changes due to COVID-19, in general, how satisfled are you
with your life in the past week?” The anchors of this item
were a 7-point scale ranging from 1 = very dissatisfied to 7 =
very satisfied.

Sleep quality. Participants rated their life satisfaction using
Lam et al’s (69) 1-item scale: “How would you evaluate the
quality of your past week’s sleep?” The anchors of this item were
a 7-point scale ranging from 1 = not very good to 7 = very good.

Trust in government. Participants rated trust in government
with a 3-item scale developed by Shanka and Menebo (18). A
sample item was “I think the government in my area is able to
manage the COVID-19 pandemic properly.” The Cronbach’s o
was 0.895. The anchors of this scale were a 7-point scale ranging
from 1 = strongly disagree to 7 = strongly agree.

Mindfulness. Participants rated their mindfulness with a 15-
item scale developed by Brown and Ryan (21). A sample item
was “I could be experiencing some emotion and not be conscious
of it until some time later.” The Cronbach’s o was 0.966. The
anchors of this scale were a 7-point scale ranging from 1 =
almost always to 7 = almost never.

Control variables. Prior works suggest that individuals
gender, age, and education level could influence their life
satisfaction and sleep quality (70, 71). Thus, following previous
research (72), we controlled participants’ gender, age, and
education level.

Data analysis

Data were analyzed using SPSS version 25 and Mplus
8.3. We used the Chi-square degrees of freedom ratio
(x2/df), fit (CFI),
index (TLI), root mean square error of approximation
(RMSEA), and standardized root mean residual (SRMR)
to examine the fit of the model to the data. When
x2/df is below 3, CFI and TLI are above 0.90, RMSEA

is lower than 0.08, and SRMR is lower than 0.05, the

comparative index Turker-Lewis
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results indicate a good fit. In addition, we conducted a
structural equation model using maximum likelihood
estimation with 5,000 bootstrap estimations to examine
hypotheses 1 to 7.

Results

Discriminant and convergent validity

Mplus 8.3 was used to conduct a confirmatory factor
analysis (CFA) to examine the discriminant validity of
the key variables (i.e., perceived COVID-19 crisis strength,
perceived risk of being infected, mindfulness, and trust in local
government). Because both the scale of life satisfaction and
sleep quality are a single item, this research did not include
these two variables when conducting the CFA. As shown in
Table 1, the four-factor model (x2 = 1,318.371, df = 623,
x2/df = 2.116, CFI = 0.931, TLI = 0.926, RMSEA = 0.050,
SRMR = 0.056) fit the data better than the other three
models. The results reveal that our key variables have good
discriminant validity.

Factor loadings, average variance extracted (AVE), and
reliabilities are presented in Table 2. The factor loadings
of all items ranged from 0.538 to 0.920, higher than
the threshold value of 0.5. The values of all composite
reliability (CR) of the four variables ranged from 0.923 to
0.970, higher than the threshold value of 0.7. Moreover,
the values of the AVE of the four variables ranged
from 0.555 to 0.829, higher than the threshold value
of 0.5. The results indicate our key variables have good
convergent validity.

Descriptive statistics

Means, standard deviations, and correlations are presented
in Table 3. The results showed that perceived COVID-19 crisis
strength was positively related to perceived risk of being infected
(r =0.565, p < 0.01), and perceived risk of being infected was
negatively related to life satisfaction (r = —0.428, p < 0.01) and
sleep quality (r = —0.387, p < 0.01).

TABLE 1 Confirmatory factor analysis.

Model x2 df
Four-factor model: PCCS, PRBI, MIN, TILG 1318.371 623
Three-factor model: PCCS+PRBI, MIN, TILG 1715.814 626
Two-factor model: PCCS+PRBI+MIN, TILG 4062.829 628
One-factor model: PCCS+PRBI+MIN+TILG 4855.361 629

10.3389/fpubh.2022.944942

Test of the direct effects

The results are presented in Table 4. The results showed that
perceived COVID-19 crisis strength positively affected perceived
risk of being infected (B = 0.664, 95% CI = [0.536, 0.793]),
and perceived risk of being infected negatively affected life
satisfaction (B = —0.347, 95% CI = [—0.467, —0.227]) and sleep
quality (B = —0.291, 95% CI = [—0.409, —0.173]), supporting
hypotheses 1, 2a, and 2b.

Test of the indirect effects

The results in Table 4 also showed that the indirect effect
of perceived risk of being infected in the relationship between
perceived COVID-19 crisis strength and life satisfaction was
—0.231 (95% CI = [—0.322, —0.139]), and the indirect effects
of perceived risk of being infected in the relationship between
perceived COVID-19 crisis strength and sleep quality was
—0.193 (95% CI = [—0.280, —0.106]), respectively. Thus,
hypotheses 3a and 3b were supported.

Test of the moderating effects

Moreover, the results in Table 4 also showed that the
interaction between perceived COVID-19 crisis strength and
trust in local government negatively affected perceived risk of
being infected (8 = —0.137, 95% CI = [—0.214, —0.060]),
indicating that trust in local government negatively moderated
the relationship between perceived COVID-19 crisis strength
and perceived risk of being infected. To show the moderating
effect more clearly, simple slopes for different levels of trust in
local government were plotted (see Figure 2). Thus, Hypothesis
4 was supported.

In addition, the interaction between perceived COVID-19
crisis strength and mindfulness negatively affected perceived
risk of being infected (B = —0.155, 95% CI = [—0.246,
—0.065]), indicating that mindfulness negatively moderated the
relationship between perceived COVID-19 crisis strength and
perceived risk of being infected. To show the moderating effect

x2/df CFI TLI RMSEA SRMR
2.116 0.931 0.926 0.050 0.056
2.741 0.891 0.884 0.063 0.068
6.469 0.658 0.637 0.111 0.159
7.719 0.579 0.554 0.123 0.166

N = 441. PCCS, Perceived COVID-19 Crisis Strength; PRBI, Perceived risk of being infected; MIN, Mindfulness; TILG, Trust in local government. Same for following tables.
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TABLE 2 Factor loadings, AVE, and reliabilities.

Variables Factor Loadings Cronbachsa CR AVE
Perceived PCCS1 0.825 0.814 0.931  0.555
COVID-19 PCCS2 0.739
crisis PCCS3 0.783
strength PCCS4 0.773
PCCS5 0.734
PCCS6 0.735
PCCS7 0.675
PCCS8 0.538
PCCS9 0.810
PCCS10 0.790
PCCS11 0.748
Perceived PRBI1 0.805 0.903 0.923  0.600
risk of being PRBI2 0.768
infected PRBI3 0.729
PRBI4 0.704
PRBI5 0.791
PRBI6 0.788
PRBI7 0.804
PRBI8 0.803
Mindfulness MF1 0.865 0.966 0.970  0.681
MEF2 0.829
MF3 0.819
MF4 0.815
MF5 0.821
MFé6 0.816
MEF7 0.833
MF8 0.821
MF9 0.810
MF10 0.833
MF11 0.845
MF12 0.827
MF13 0.826
MF14 0.809
MF15 0.807
Trust in local TILG1 0.920 0.895 0.936  0.829
government TILG2 0.910
TILG3 0.901
N = 441.

more clearly, simple slopes for different levels of mindfulness
were plotted (see Figure 3). Thus, Hypothesis 5 was supported.

Test of the moderated mediation effects

Furthermore, Table4 also showed that perceived risk
of being infected played a stronger mediating role in the
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relationship between perceived COVID-19 crisis strength and
life satisfaction when individuals had a low level of trust in local
government (i.e., conditional mediation effect = —0.278, 95%
CI = [-0.387, —0.170]) vs. high (i.e., conditional mediation
effect = —0.183,95% CI = [—0.268, —0.098]), and the difference
between the two indirect effects was 0.095 (95% CI = [0.029,
0.161]), supporting Hypothesis 6a.

Perceived risk of being infected played a stronger mediating
role in the relationship between perceived COVID-19 crisis
strength and sleep quality when individuals had a low level of
trust in local government (i.e., conditional mediation effect =
—0.233, 95% CI = [—0.336, —0.130]) vs. high (i.e., conditional
mediation effect = —0.153, 95% CI = [—0.232, —0.075]), and
the difference between the two indirect effects was 0.080 (95%
CI = [0.023, 0.136]), supporting Hypothesis 6b.

Perceived risk of being infected played a stronger mediating
role in the relationship between perceived COVID-19 crisis
strength and life satisfaction when individuals had a low level of
mindfulness (i.e., conditional mediation effect = —0.285, 95%
CI = [-0.396, —0.173]) vs. high (i.e., conditional mediation
effect = —0.177,95% CI = [—0.262, —0.091]), and the difference
between the two indirect effects was 0.108 (95% CI = [0.030,
0.185]), supporting Hypothesis 7a.

Perceived risk of being infected played a stronger mediating
role in the relationship between perceived COVID-19 crisis
strength and sleep quality when individuals had a low level of
mindfulness (i.e., conditional mediation effect = —0.238, 95%
CI = [—0.343, —0.134]) vs. high (i.e., conditional mediation
effect = —0.148, 95% CI = [—0.228, —0.068]), and the difference
between the two indirect effects was 0.090 (95% CI = [0.025,
0.155]), supporting Hypothesis 7b.

Discussion

Drawing on social information processing theory, this
paper developed a moderated mediation model to examine
the influences of perceived COVID-19 crisis strength on
individuals’ well-being. The findings reveal that perceived
COVID-19 crisis strength has a positive impact on perceived
risk of infection, which in turn decreases life satisfaction and
sleep quality. This finding not only validates previous studies’
conclusions that, during the COVID-19 pandemic, individuals’
well-being became worse (73) but also further substantiates
the underlying mechanism by which individuals' perceived
COVID-19 crisis strength affects their well-being. Moreover,
both trust in local government and mindfulness negatively
moderated the direct relationship between perceived COVID-
19 crisis strength and perceived risk of being infected, as well
as the indirect effects of perceived COVID-19 crisis strength
on both life satisfaction and sleep quality via perceived risk
of infection. Such findings are consistent with Ye and Lyu’s
(74) research, which suggests that risk perception is low for

frontiersin.org


https://doi.org/10.3389/fpubh.2022.944942
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Lan et al.

TABLE 3 Means, standard deviations, and correlations.

10.3389/fpubh.2022.944942

Mean SD 1 2 3 4 5 6 7 8 9
1. Gender 0.61 0.49 -
2. Age 32.10 7.72 —0.208** -
3. Education level 2.83 0.98 0.225%% —0.032 -
4.PCCS 4.06 0.89 —0.022 0.099* —0.041 (0.814)
5. PRBI 3.68 1.24 0.071 0.004 0.083 0.565** (0.903)
6.LS 4.59 1.53 —0.044 0.122% —0.023 —0.405%* —0.428** -
7.5Q 4.74 1.49 —0.072 0.033 —0.072 —0.374%* —0.387%* 0.542%*
8. MIN 4.15 1.22 0.115* —0.051 —0.086 —0.198** —0.164** 0.304** 0.233** (0.966)
9. TILG 5.06 1.41 0.061 —0.165** —0.095* —0.165** —0.057 0.007 0.056 —0.121* (0.895)

N = 441. LS, Life satisfaction; SQ, Sleep quality. Same for following tables. Internal consistent reliability (alpha) coefficients are shown along the diagonal in bold italics. Gender, 0 = male,
1 = female. Education, 1 = high school, 2 = associate degree, 3 = bachelor degree, 4 = master degree, 5 =Ph.D. ** p < 0.01, * p < 0.05.

TABLE 4 Summary of direct, indirect, and moderate effects.

Estimates S.E.  95% CI Remarks
Direct effects
PCCS — PRBI 0.664 0.065  [0.536,0.793] Supported (H1)
PRBI — LS —0.347  0.061 [—0.467, —0.227] Supported (H2a)
PRBI — SQ —0.291 0.06 [—0.409, —0.173] Supported (H2b)
Indirect effects
PCCS — PRBI— LS —0.231 0.047 [—0.322, —0.139] Supported (H3a)
PCCS — PRBI— SQ —0.193 0.044 [—0.280, —0.106] Supported (H3b)
Moderate effects
TILG * PCCS — PRBI —0.137 0.039 [—0.214, —0.060] Supported (H4)
MIN * PCCS — PRBI —0.155 0.046 [—0.246, —0.065] Supported (H5)

Conditional indirect effects at values of TILG (PCCS — PRBI — LS)

—1SD (TILG)
+1SD (TILG)

Difference

—0.278
—0.183
0.095

0.055 [—0.387, —0.170] Supported (H6a)

0.043
0.034

[—0.268, —0.098]
[0.029, 0.161]

Conditional indirect effects at values of TILG (PCCS — PRBI — SQ)

—1D (TILG)
+1SD (TILG)

Difference

—0.233
—0.153
0.080

0.052 [—0.336, —0.130] Supported (H6b)

0.040
0.029

[~0.232, —0.075]
[0.023, 0.136]

Conditional indirect effects at values of MIN (PCCS — PRBI — LS)

—1SD (MIN)
+1 SD (MIN)

Difference

—0.285
—0.177
0.108

0.057 [—0.396, —0.173] Supported (H7a)

0.044
0.04

[—0.262, —0.091]
[0.030, 0.185]

Conditional indirect effects at values of MIN (PCCS — PRBI — SQ)

—1SD (MIN)
+1SD (MIN)

Difference

—0.238
—0.148
0.090

0.053 [—0.343, —0.134] Supported (H7b)

0.041
0.033

[—0.228, —0.068]
[0.025, 0.155]

N = 441. SE, standard error; CI, confidence interval. Values for quantitative moderators

are the mean and plus/minus one SD from mean.

individuals with a high trust in government. Meanwhile, our

findings also confirm Bossi et al’s (23) and Matiz et al’s

(22) findings, who found that mindfulness-based training
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is beneficial for mitigating the negative impacts of the
COVID-19 outbreak.

Theoretical implications

This paper contributes to the literature in several ways.
First, this research contributes to the COVID-19 literature by
investigating individuals’ life satisfaction and sleep quality in
the context of the COVID-19 pandemic. Previous researchers
have mainly focused on the influence of the COVID-19
pandemic on individuals’ mental health such as anxiety (75),
workplace behaviors such as work engagement (7), and tourists’
responses such as health tourism intentions (76). Although some
scholars have paid attention to individuals’ well-being during
the COVID-19 pandemic (77, 78), these researchers ignored
individuals’ life satisfaction and sleep quality, which have vital
implications regarding their life and health. Our research not
only responds to Lin et al.’s (6) call to further explores more
outcomes of COVID-19, but also enriches the research on
perceived COVID-19 crisis strength.

Second, this research contributes to the literature by
testing how perceived COVID-19 crisis strength affects
individuals’ well-being from the information processing
perspective. Previous research predominately investigated the
COVID-19 pandemic from the perspective of event system
theory (79); transactional theory of stress and coping (80);
existence, relatedness, and growth theory (81), and so on.
These studies focused on the intensity of the COVID-19
pandemic, or individuals’ psychological responses to the
COVID-19 pandemic. However, considering that the COVID-
19 pandemic could be a kind of information cues from the
social environment (82), how individuals process the social
information they obtained also should not be overlooked. This
research serves as a useful bridge to our understanding of the
COVID-19 crisis with individuals’ well-being, and provides a
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The moderating effect of trust in local government on the
relationship between perceived COVID-19 crisis strength and
perceived risk of being infected.

new perspective on how to reduce the negative impact of the
COVID-19 pandemic.

Third, the current research contributes to the literature
because it examines when perceived COVID-19 crisis strength
decreases individuals’ well-being in the context of the
COVID-19 pandemic. Although previous empirical studies
have discussed the boundary conditions for the COVID-19
pandemic’s effects, these studies have been limited to the
moderating role of job type (83), organizational tenure, health
stressors (84), and so on, ignoring the positive influence of
the government and mindfulness. Previous research (85)
has indicated that when individuals have high trust in the
government, they are more likely to engage in preventive
measures. Such findings provide evidence for the buffering
role of trust in local government. Moreover, evidence suggests
mindfulness not only helps boost immunity, but also helps
alleviate depression and anxiety (86). For individuals, therefore,
mindfulness may be a potential boundary condition for the
negative effects of the COVID-19 pandemic. This research
enriches the nomological network of perceived COVID-19 crisis
strength, thus contributing to a more complete understanding of
how we can relieve the negative impacts of perceived COVID-19
crisis strength.

Practical implications

This research also has several practical implications. First,
this research confirmed that the perceived COVID-19 crisis
strength is detrimental to individuals’ life satisfaction and sleep
quality. The COVID-19 pandemic has lasted for more than 2
years now. The facts have shown that, in the short term, this
event cannot be prevented. However, individuals can mitigate
the negative psychological effects of the COVID-19 pandemic
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The moderating effect of mindfulness on the relationship
between perceived COVID-19 crisis strength and perceived risk
of being infected.

by changing their minds. For example, individuals should pay
more attention to positive news, such as that more and more
research institutes are developing vaccines and medicines to
fight against COVID-19, and many volunteers are currently
fighting the pandemic. Moreover, the main reason individuals
report poor life satisfaction and sleep quality is that they are
afraid of being infected. Thus, to address these issues, individuals
should take good protective measures, maintain good hygiene
and health habits, and prepare for the sufficient necessities of life.

Second, the findings in this paper reveal that trust in local
government could alleviate the negative effects of perceived
COVID-19 crisis strength. Thus, it is vital to increase citizens’
trust in local government. To begin with, governments should
adopt authoritative and effective measures to fight against
COVID-19. For example, the construction of a strong public
health system must be accelerated, and nucleic acid detection
capabilities and medical care capabilities must be enhanced. In
addition, establishing a mechanism for observing and analyzing
public opinion also helps increase citizens’ trust. For example,
government could rely on information systems to capture
the events that cause public dissatisfaction, list the main
events, analyze public opinion, and find the key points and
requirements of the public. Furthermore, individuals should
also trust government g so they can work together to win the
anti-COVID war.

Third, in addition to trusting local government, this research
also confirmed that individuals’ mindfulness can help decrease
the negative effects of perceived COVID-19 crisis strength.
Although mindfulness is a kind of personality trait, individuals
can gain high levels of mindfulness through training. For
example, individuals can be trained in the following ways:
mindful sitting meditation, body scan, mindful movement, 3-
min breathing, lovingkindness meditation, focused attention,
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slowing down, and so on (87). To reduce the probability
of contracting COVID-19, individuals can learn correct
mindfulness practices through websites, books, and applications.
In addition, individuals can try to connect with those who have
high levels of mindfulness and learn some tips for increasing
their mindfulness. In doing so, individuals will see a significant
decrease in stress (19) and experience more well-being in their
daily lives (88).

Limitations and future research

As with previous research, this research has several
limitations. First, this study used a cross-sectional design, which
limits the ability to infer causality. Thus, future studies should
adopt longitudinal designs to test the relationship between the
focal variables in this paper. It would be interesting to see
what happens to individuals’ well-being as the COVID-19 crisis
strength changes. Second, this research proposes and examines
trust in local government and mindfulness as moderators that
would mitigate the negative impacts of perceived COVID-19
crisis strength on individuals’ life satisfaction and sleep quality.
Yet, other moderators, such as family members, friends, and
social factors should not be overlooked. For example, family
members can provide support and comfort to individuals to
help them override the negative effects caused by the COVID-
19 pandemic. Third, the intensities of the COVID-19 pandemic
and government response to COVID-19 vary around the world,
so the influence of perceived COVID-19 crisis strength on
individuals’ well-being may also vary by country. Thus, future
research could conduct cross-culture comparisons regarding
the impacts of perceived COVID-19 crisis strength. Fourth,
because all key variables measured in this study were perception
based and the actual information people are attending to is
not identified, future works should measure these variables with
more objective methods.

Conclusion

In sum, drawing on social information processing theory,
this study investigated the effect of perceived COVID-19 crisis
strength on individual well-being (i.e., life satisfaction and
sleep quality). We further examined the potential mediating
role of risk of being infected and the moderating roles of
individuals’ trust in local government and mindfulness in
the relationship between perceived COVID-19 crisis strength
and well-being. The results showed that individuals’ perceived
COVID-19 crisis strength can decrease their life satisfaction
and sleep quality by strengthening the perceived risk of
being infected. Furthermore, both individuals’ trust in local
government and mindfulness buffered the direct positive effect
of perceived COVID-19 crisis strength on perceived risk of
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being infected, as well as the indirect effects of perceived
COVID-19 crisis strength on both life satisfaction and sleep
quality. Therefore, to promote individuals’ life satisfaction and
sleep quality, government is encouraged to adopt effective
measures to fight against COVID-19 to increase people’s
trust, and individuals should undergo training to enhance
their mindfulness.
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