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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 a�ects their life satisfaction and sleep

quality via their perceived risk of being infected. Moreover, both individuals’

trust in local government and mindfulness trait can bu�er the positive

e�ect of perceived COVID-19 crisis strength on their perceived risk of

being infected. At the same time, they also bu�er 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.
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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 formore 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.

Frontiers in PublicHealth 01 frontiersin.org

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.944942
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.944942&domain=pdf&date_stamp=2022-08-31
mailto:xiayh726@163.com
https://doi.org/10.3389/fpubh.2022.944942
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.944942/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lan et al. 10.3389/fpubh.2022.944942

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

individuals’ perceived COVID-19 crisis strength affects

their well-being. The core assumption of social information

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,

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

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

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

a low 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

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

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 betweenmindfulness 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 ametacognitive

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 a�ect the interpretation of the results.

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 α 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 Güler (68). A sample item was

“Worry about oneself contracting COVID-19.” The Cronbach’s

α 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 satisfied 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 α

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 α 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

(χ2/df), comparative fit index (CFI), Turker-Lewis

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

χ2/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
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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 (χ2 = 1,318.371, df = 623,

χ2/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).

Test of the direct e�ects

The results are presented in Table 4. The results showed that

perceived COVID-19 crisis strength positively affected perceived

risk of being infected (β = 0.664, 95% CI = [0.536, 0.793]),

and perceived risk of being infected negatively affected life

satisfaction (β= −0.347, 95% CI= [−0.467,−0.227]) and sleep

quality (β = −0.291, 95% CI = [−0.409, −0.173]), supporting

hypotheses 1, 2a, and 2b.

Test of the indirect e�ects

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 e�ects

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 (β = −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 (β = −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

TABLE 1 Confirmatory factor analysis.

Model χ
2 df χ

2/df CFI TLI RMSEA SRMR

Four-factor model: PCCS, PRBI, MIN, TILG 1318.371 623 2.116 0.931 0.926 0.050 0.056

Three-factor model: PCCS+PRBI, MIN, TILG 1715.814 626 2.741 0.891 0.884 0.063 0.068

Two-factor model: PCCS+PRBI+MIN, TILG 4062.829 628 6.469 0.658 0.637 0.111 0.159

One-factor model: PCCS+PRBI+MIN+TILG 4855.361 629 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 Cronbach’s α 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

MF2 0.829

MF3 0.819

MF4 0.815

MF5 0.821

MF6 0.816

MF7 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 e�ects

Furthermore, Table 4 also showed that 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 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
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TABLE 3 Means, standard deviations, and correlations.

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. SQ 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 e�ects.

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)

−1 SD (TILG) −0.278 0.055 [−0.387,−0.170] Supported (H6a)

+1 SD (TILG) −0.183 0.043 [−0.268,−0.098]

Difference 0.095 0.034 [0.029, 0.161]

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

−1 SD (TILG) −0.233 0.052 [−0.336,−0.130] Supported (H6b)

+1 SD (TILG) −0.153 0.040 [−0.232,−0.075]

Difference 0.080 0.029 [0.023, 0.136]

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

−1 SD (MIN) −0.285 0.057 [−0.396,−0.173] Supported (H7a)

+1 SD (MIN) −0.177 0.044 [−0.262,−0.091]

Difference 0.108 0.04 [0.030, 0.185]

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

−1 SD (MIN) −0.238 0.053 [−0.343,−0.134] Supported (H7b)

+1 SD (MIN) −0.148 0.041 [−0.228,−0.068]

Difference 0.090 0.033 [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

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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FIGURE 2

The moderating e�ect 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

FIGURE 3

The moderating e�ect 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 throughwebsites, 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

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.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

This study was conducted according to the guidelines of the

Declaration of Helsinki and approved by the Ethical Committee

of School of Business, Qingdao University.

Author contributions

YL: methodology, software, formal analysis, investigation,

writing—original draft preparation, and supervision. YL and

YX: conceptualization, validation. CH and XL: resources and

data curation. CH, XL, QC, SC, and YX: writing—review and

editing. All authors contributed to the article and approved the

submitted version.

Acknowledgments

We would like to thank Doctor Xiaoyan Zhang from Beijing

Jiaotong University for her significant contributions in helping

improve our conceptual model. We would also like to thank

all the participants for sharing their time by participating in

this study.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Frontiers in PublicHealth 11 frontiersin.org

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


Lan et al. 10.3389/fpubh.2022.944942

References

1. Chen YN, Crant JM, Wang N, Kou Y, Qin Y, Yu J, et al. When there is a will
there is a way: The role of proactive personality in combating COVID-19. J Appl
Psychol. (2021) 106:199–213. doi: 10.1037/apl0000865

2. Shao Y, Fang Y, Wang M, Chang CHD, Wang L. Making daily decisions to
work from home or to work in the office: the impacts of daily work-and COVID-
related stressors on next-day work location. J Appl Psychol. (2021) 106:825–
38. doi: 10.1037/apl0000929

3. van Hoof E. Lockdown is the world’s biggest psychological experiment—and
we will pay the price. Available online at: https://www.elkevanhoof.com/en/2020/
04/09/lockdown-is-the-worlds-biggest-psychological-experiment-and-we-will-
pay-the-price-2/ (accessed April 9, 2020).

4. Trougakos JP, Chawla N, Mccarthy JM. Working in a pandemic: exploring the
impact of covid-19 health anxiety on work, family, and health outcomes. J Appl
Psychol. (2020) 105:34–1245. doi: 10.1037/apl0000739

5. Yoon S, McClean ST, Chawla N, Kim JK, Koopman J, Rosen CC, et al.
Working through an “infodemic”: the impact of COVID-19 news consumption
on employee uncertainty and work behaviors. J Appl Psychol. (2021) 106:501–
17. doi: 10.1037/apl0000913

6. Lin W, Shao Y, Li G, Guo Y, Zhan X. The psychological implications of
COVID-19 on employee job insecurity and its consequences: the mitigating
role of organization adaptive practices. J Appl Psychol. (2021) 106:317–
29. doi: 10.1037/apl0000896

7. Liu D, Chen Y, Li N. Tackling the negative impact of COVID-19 on work
engagement and taking charge: a multi-study investigation of frontline health
workers. J Appl Psychol. (2021) 106:185–98. doi: 10.1037/apl0000866

8. Planchuelo-G, mez Á, Odriozola-Gonz lez P, Irurtia MJ, de Luis-García R.
Longitudinal evaluation of the psychological impact of the COVID-19 crisis in
Spain. J Affect Disord. (2020) 277:842–9. doi: 10.1016/j.jad.2020.09.018

9. Tušl M, Brauchli R, Kerksieck P, Bauer GF. Impact of the COVID-19 crisis
on work and private life, mental well-being and self-rated health in German
and Swiss employees: a cross-sectional online survey. BMC Public Health. (2021)
21:1–15. doi: 10.1186/s12889-021-10788-8

10. López J, Perez-Rojo G, Noriega C, Carretero I, Velasco C, Martinez-Huertas
JA, et al. Psychological well-being among older adults during the COVID-19
outbreak: a comparative study of the young–old and the old–old adults. Int
Psychogeriatr. (2020) 32:1365–70. doi: 10.1017/S1041610220000964

11. Alquwez N, Cruz JP. Balay-odao EM. Nurses’ spiritual well-being and
the COVID-19 pandemic: a thematic approach. J Nurs Manage. (2022) 30:604–
11. doi: 10.1111/jonm.13540

12. Knepple Carney A, Graf AS, Hudson G, Wilson E. Age moderates
perceived COVID-19 disruption on well-being. Gerontologist. (2021) 61:30–
5. doi: 10.1093/geront/gnaa106

13. Salancik GR, Pfeffer J, A. social information processing approach to job
attitudes and task design. Adm Sci Q. (1978) 23:224–53. doi: 10.2307/2392563

14. Marek J, Tangenes B, Hellesoy OH. Experience of Risk and Safety. Oslo:
Universitetsforlaget. (1985).

15. Morgeson FP, Mitchell TR, Liu D. Event system theory: an event-oriented
approach to the organizational sciences. Acad Manage Rev. (2015) 40:515–
37. doi: 10.5465/amr.2012.0099

16. Krok D, Zarzycka B. Risk perception of COVID-19, meaning-based resources
and psychological well-being amongst healthcare personnel: the mediating role of
coping. J Clin Med. (2020) 9:3225. doi: 10.3390/jcm9103225

17. Yildirim M, Güler A. Positivity explains how COVID-19 perceived
risk increases death distress and reduces happiness. Pers Individ Dif. (2021)
168:110347. doi: 10.1016/j.paid.2020.110347

18. Shanka MS, Menebo MM. When and how trust in government leads to
compliance with COVID-19 precautionary measures. J Bus Res. (2022) 139:1275–
83. doi: 10.1016/j.jbusres.2021.10.036

19. Brown KW, Ryan R M, Creswell JD. Mindfulness: theoretical
foundations and evidence for its salutary effects. Psychol Inq. (2007)
18:211–37. doi: 10.1080/10478400701598298

20. Hülsheger UR, Lang JWB, Depenbrock F, Fehrmann C, Zijlstra FRH, Alberts
HJEM. The power of presence: the role of mindfulness at work for daily levels and
change trajectories of psychological detachment and sleep quality. J Appl Psychol.
(2014) 99:1113–28. doi: 10.1037/a0037702

21. Brown KW, Ryan RM. The benefits of being present:
mindfulness and its role in psychological well-being. J Pers

Soc Psychol. (2003) 84:822–48. doi: 10.1037/0022-3514.84.
4.822

22. Matiz A, Fabbro F, Paschetto A, Cantone D, Paolone AR, Crescentini C.
Positive impact of mindfulness meditation on mental health of female teachers
during the COVID-19 outbreak in Italy. Int J Environ Res Public Health. (2020)
17:6450. doi: 10.3390/ijerph17186450

23. Bossi F. Zaninotto FD’, Arcangelo S, Lattanzi N, Malizia AP,
Ricciardi E. Mindfulness-based online intervention increases well-
being and decreases stress after Covid-19 lockdown. Sci Rep. (2022)
12:1–13. doi: 10.1038/s41598-022-10361-2

24. ZhengMX,Masters-Waage TC, Yao J, Lu Y, Tan N, Narayanan J. Stay mindful
and carry on: mindfulness neutralizes COVID-19 stressors on work engagement
via sleep duration. Front Psychol. (2020) 11:610156. doi: 10.3389/fpsyg.2020.610156

25. Zhang Z, Wang J, Jia M. Multilevel examination of how and when socially
responsible human resource management improves the well-being of employees. J
Bus Ethics. (2022) 176:55–71. doi: 10.1007/s10551-020-04700-4

26. Bundy J, Pfarrer MD, Short CE, Coombs WT. Crises and crisis management:
Integration, interpretation, and research development. J Manage. (2017) 43:1661–
92. doi: 10.1177/0149206316680030

27. Kim J, Lee HW, Gao H, Johnson RE. When CEOs are all about themselves:
Perceived CEO narcissism and middle managers’ workplace behaviors amid the
COVID-19 pandemic. J Appl Psychol. (2021) 106:1283–98. doi: 10.1037/apl0000965

28. Lee T W, Mitchell TR. An alternative approach: the unfolding
model of voluntary employee turnover. Acad Manage Rev. (1994)
19:51–89. doi: 10.5465/amr.1994.9410122008

29. Morgeson FP. The external leadership of self- managing teams: Intervening
in the context of novel and disruptive events. J Appl Psychol. (2005) 90:497–
508. doi: 10.1037/0021-9010.90.3.497

30. Hoffman AJ, Ocasio W. Not all events are attended equally: toward a
middle-range theory of industry attention to external events. Organ Sci. (2001)
12:414–34. doi: 10.1287/orsc.12.4.414.10639

31. Morgeson FP, Derue DS. Event criticality, urgency, and duration:
Understanding how events disrupt teams and influence team leader intervention.
Leadership Quart. (2006) 17:271–87. doi: 10.1016/j.leaqua.2006.02.006

32. Falco A, Girardi D, Dal Corso L, Yildirim M, Converso D. The perceived
risk of being infected at work: an application of the job demands–resources
model to workplace safety during the COVID-19 outbreak. PLoS One. (2021)
16:e0257197. doi: 10.1371/journal.pone.0257197

33. Yin J, Ni Y. COVID-19 event strength, psychological safety, and avoidance
coping behaviors for employees in the tourism industry. J HospManag Tour. (2021)
47:431–42. doi: 10.1016/j.jhtm.2021.04.017

34. Chen Y, Liu D, Tang G, Hogan TM. Workplace events and employee
creativity: a multistudy field investigation. Pers Psychol. (2020) 74:211–
36. doi: 10.1111/peps.12399

35. Ahmed QA, Memish ZA. The cancellation of mass gatherings (MGs)?
Decision making in the time of COVID-19 Travel. Med Infect Dis. (2020)
34:101631. doi: 10.1016/j.tmaid.2020.101631

36. Bendavid E, Oh C, Bhattacharya J, Ioannidis JP. Assessing mandatory stay-
at-home and business closure effects on the spread of COVID-19. Eur Clin Invest.
(2021) 51:e13484. doi: 10.1111/eci.13484

37. Duro JA, Perez-Laborda A, Turrion-Prats J, Fernández-Fernández
M. Covid-19 and tourism vulnerability. Tour Manag Perspect. (2021)
38:100819. doi: 10.1016/j.tmp.2021.100819

38. Sigala M. Tourism and COVID-19: Impacts and implications for
advancing and resetting industry and research. J Bus Res. (2020) 117:312–
21. doi: 10.1016/j.jbusres.2020.06.015

39. Chirumbolo A, Callea A, Urbini F. The effect of job insecurity
and life uncertainty on everyday consumptions and broader life projects
during COVID-19 pandemic. Int J Environ Res Public Health. (2021)
18:5363. doi: 10.3390/ijerph18105363

40. Cheung F, Lucas RE. Assessing the validity of single-item life satisfaction
measures: results from three large samples. Qual Life Res. (2014) 23:2809–
18. doi: 10.1007/s11136-014-0726-4

41. Dewald JF, Meijer AM, Oort FJ, Kerkhof GA, Bögels SM. The influence
of sleep quality, sleep duration and sleepiness on school performance in
children and adolescents: a meta-analytic review. Sleep Med Clin. (2010) 14:179–
89. doi: 10.1016/j.smrv.2009.10.004

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2022.944942
https://doi.org/10.1037/apl0000865
https://doi.org/10.1037/apl0000929
https://www.elkevanhoof.com/en/2020/04/09/lockdown-is-the-worlds-biggest-psychological-experiment-and-we-will-pay-the-price-2/
https://www.elkevanhoof.com/en/2020/04/09/lockdown-is-the-worlds-biggest-psychological-experiment-and-we-will-pay-the-price-2/
https://www.elkevanhoof.com/en/2020/04/09/lockdown-is-the-worlds-biggest-psychological-experiment-and-we-will-pay-the-price-2/
https://doi.org/10.1037/apl0000739
https://doi.org/10.1037/apl0000913
https://doi.org/10.1037/apl0000896
https://doi.org/10.1037/apl0000866
https://doi.org/10.1016/j.jad.2020.09.018
https://doi.org/10.1186/s12889-021-10788-8
https://doi.org/10.1017/S1041610220000964
https://doi.org/10.1111/jonm.13540
https://doi.org/10.1093/geront/gnaa106
https://doi.org/10.2307/2392563
https://doi.org/10.5465/amr.2012.0099
https://doi.org/10.3390/jcm9103225
https://doi.org/10.1016/j.paid.2020.110347
https://doi.org/10.1016/j.jbusres.2021.10.036
https://doi.org/10.1080/10478400701598298
https://doi.org/10.1037/a0037702
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.3390/ijerph17186450
https://doi.org/10.1038/s41598-022-10361-2
https://doi.org/10.3389/fpsyg.2020.610156
https://doi.org/10.1007/s10551-020-04700-4
https://doi.org/10.1177/0149206316680030
https://doi.org/10.1037/apl0000965
https://doi.org/10.5465/amr.1994.9410122008
https://doi.org/10.1037/0021-9010.90.3.497
https://doi.org/10.1287/orsc.12.4.414.10639
https://doi.org/10.1016/j.leaqua.2006.02.006
https://doi.org/10.1371/journal.pone.0257197
https://doi.org/10.1016/j.jhtm.2021.04.017
https://doi.org/10.1111/peps.12399
https://doi.org/10.1016/j.tmaid.2020.101631
https://doi.org/10.1111/eci.13484
https://doi.org/10.1016/j.tmp.2021.100819
https://doi.org/10.1016/j.jbusres.2020.06.015
https://doi.org/10.3390/ijerph18105363
https://doi.org/10.1007/s11136-014-0726-4
https://doi.org/10.1016/j.smrv.2009.10.004
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lan et al. 10.3389/fpubh.2022.944942

42. Pilcher JJ, Ginter DR, Sadowsky B. Sleep quality versus sleep
quantity: relationships between sleep and measures of health, well-
being and sleepiness in college students. J Psychosom Res. (1997)
42:583–96. doi: 10.1016/S0022-3999(97)00004-4

43. Judge TA, Watanabe S. Another look at the job satisfaction-life satisfaction
relationship. J Appl Psychol. (1993) 78:939–48. doi: 10.1037/0021-9010.78.6.939

44. Rode JC. Job satisfaction and life satisfaction revisited: a
longitudinal test of an integrated model. Hum Relat. (2004) 57:1205–
30. doi: 10.1177/0018726704047143

45. Kuppens P, Realo A, Diener E. The role of positive and negative emotions
in life satisfaction judgment across nations. J Pers Soc Psychol. (2008) 95:66–
75. doi: 10.1037/0022-3514.95.1.66

46. Thomsen DK, Mehlsen MY, Christensen S, Zachariae R. Rumination—
relationship with negative mood and sleep quality. Pers Individ Dif. (2003)
34:1293–301. doi: 10.1016/S0191-8869(02)00120-4

47. Kwok KO Li KK, Chan HH Yi YY, Tang A, Wei WI, et al.
Community responses during the early phase of the COVID-19 epidemic
in Hong Kong: risk perception, information exposure and preventive
measures. Emerg Infect Dis. (2020) 26:1575. doi: 10.3201/eid2607.
200500

48. Zhang SX, Wang Y, Rauch A, Wei F. Unprecedented disruption of
lives and work: health, dis- tress and life satisfaction of working adults
in China one month into the COVID-19 outbreak. Psychiat Res. (2020)
288:112958. doi: 10.1016/j.psychres.2020.112958

49. Gao X, Yu J. Public governance mechanism in the prevention and control of
the COVID-19: information, decision-making and execution. J Chin Gov. (2020)
5:178–97. doi: 10.1080/23812346.2020.1744922

50. Gong F, Xiong Y, Xiao J, Lin L, Liu X, Wang D, et al. China’s
local governments are combating COVID-19 with unprecedented responses
— From a Wenzhou governance perspective. Front Med. (2020) 14:220–
4. doi: 10.1007/s11684-020-0755-z

51. Grimmelikhuijsen S, Knies E. Validating a scale for citizen
trust in government organizations. Int Rev Adm Sci. (2017) 83:583–
601. doi: 10.1177/0020852315585950

52. Ma L, Christensen T. Government trust, social trust, and citizens’ risk
concerns: Evidence from crisis management in China. Public PerformManage Rev.
(2018) 42:383–404. doi: 10.1080/15309576.2018.1464478

53. Zhang J, Wang Y, Zhou M, Ke J. Community resilience and anxiety among
Chinese older adults during COVID-19: the moderating role of trust in local
government. J Community Appl Soc Psychol. (2021). doi: 10.1002/casp.2563

54. Good DJ, Lyddy CJ, Glomb TM, Bono JE, Brown KW, Duffy MK, et al.
Contemplating mindfulness at work: an integrative review. J Manage. (2016)
42:114–42. doi: 10.1177/0149206315617003

55. Brown KW, Weinstein N, Creswell JD. Trait mindfulness modulates
neuroendocrine and affective responses to social evaluative threat.
Psychoneuroendocrinol. (2012) 37:2037–41. doi: 10.1016/j.psyneuen.2012.04.003

56. Quaglia JT, Brown KW, Lindsay EK, Creswell JD, Goodman RJ. From
conception to operationalization of mindfulness. In: Brown K W, Creswell J D,
Ryan R M, editors. Handbook of mindfulness: Theory, research, and practice. New
York, NY: Guilford (2015). p. 151-170.

57. Glomb TM, Duffy MK, Bono JE, Yang T. Mindfulness at work. Res Pers Hum
Resour Manage. (2011) 30:115–57. doi: 10.1108/S0742-7301(2011)0000030005

58. Dane E, Brummel BJ. Examining workplace mindfulness and its relations
to job performance and turnover intention. Hum Relat. (2014) 67:105–
28. doi: 10.1177/0018726713487753

59. Reb J, Narayanan J, Ho ZW. Mindfulness at work:
antecedents and consequences of employee awareness and absent-
mindedness. Mindfulness. (2015) 6:111–22. doi: 10.1007/s12671-013-
0236-4

60. Krishnakumar S, Robinson MD. Maintaining an even keel: an affect-
mediated model of mindfulness and hostile work behavior. Emotion. (2015)
15:579–89. doi: 10.1037/emo0000060

61. Lyddy CJ, Good DJ, Bolino MC, Thompson PS, Stephens
JP. The costs of mindfulness at work: the moderating role
of mindfulness in surface acting, self-control depletion, and
performance outcomes. J Appl Psychol. (2021). doi: 10.1037/apl00
00863

62. Sawyer KB, Thoroughgood CN, Stillwell EE, Duffy MK, Scott KL, Adair
EA. Being present and thankful: a multi-study investigation of mindfulness,
gratitude, and employee helping behavior. J Appl Psychol. (2022) 107:240–
62. doi: 10.1037/apl0000903

63. Dillard AJ, Meier BP. Trait mindfulness is negatively associated
with distress related to COVID-19. Pers Individ Dif. (2021)
179:110955. doi: 10.1016/j.paid.2021.110955

64. Howell AJ, Digdon NL, Buro K. Mindfulness predicts sleep-
related self-regulation and well-being. Pers Individ Dif. (2010)
48:419–24. doi: 10.1016/j.paid.2009.11.009

65. Meade AW, Craig SB. Identifying careless responses in survey data. Psychol
Sci. (2012) 17:437–55. doi: 10.1037/a0028085

66. Huang J, Curran P, Keeney J, Poposki E, DeShon R. Detecting and
deterring insufficient effort responding to surveys. J Bus Psychol. (2012) 27:99–
114. doi: 10.1007/s10869-011-9231-8

67. Brislin RW. Back-translation for cross-cultural research. J Cross Cult Psychol.
(1970) 1:185–216. doi: 10.1177/135910457000100301

68. Yildirim M, Güler A. Factor analysis of the COVID-19 perceived risk scale: a
preliminary study. Death Stu. (2020) 1–8. doi: 10.1080/07481187.2020.1784311

69. Lam CF, Wan WH, Roussin CJ. Going the extra mile and feeling energized:
an enrichment perspective of organizational citizenship behaviors. J Appl Psychol.
(2016) 101:379–91. doi: 10.1037/apl0000071

70. Cellini N, Conte F, De Rosa O, Giganti F, Malloggi S, Reyt M, et al. Changes in
sleep timing and subjective sleep quality during the COVID-19 lockdown in Italy
and Belgium: age, gender and working status as modulating factors. Sleep Med.
(2021) 77:112–9. doi: 10.1016/j.sleep.2020.11.027

71. Solé-Aur A, Lozano M. Inequalities in longevity by education
level in Spain: a life satisfaction approach. Soc Indic Res. (2019)
144:729–44. doi: 10.1007/s11205-018-02057-w

72. Bidzan-Bluma I, Bidzan M, Jurek P, Bidzan L, Knietzsch J, Stueck M, Bidzan
M. A polish and German population study of quality of life, well-being, and life
satisfaction in older adults during the COVID-19 pandemic. Front Psychiatry.
(2020) 11:585813. doi: 10.3389/fpsyt.2020.585813

73. Gassman-Pines A, Ananat EO, Fitz-Henley J. COVID-
19 and parent-child psychological well-being. Pediatrics. (2020)
146:e2020007294. doi: 10.1542/peds.2020-007294

74. YeM, Lyu Z. Trust, risk perception, and COVID-19 infections:Evidence from
multilevel analyses of combined original dataset in China. Soc Sci Med. (2020)
265:113517. doi: 10.1016/j.socscimed.2020.113517

75. Hu J, He W, Zhou K. The mind, the heart, and the leader in times of
crisis: How and when COVID-19-triggered mortality salience relates to state
anxiety, job engagement, and prosocial behavior. J Appl Psychol. (2020) 105:1218–
33. doi: 10.1037/apl0000620

76. Cheng Y, Fang S, Yin J. The effects of community safety support on COVID-
19 event strength perception, risk perception, and health tourism intention:
the moderating role of risk communication. Manag Decis Econ. (2022) 43:96–
509. doi: 10.1002/mde.3397

77. Esposito C, Di Napoli I, Agueli B, Marino L, Procentese F, Arcidiacono
C. Well-being and the COVID-19 pandemic. Eur Psychol. (2021) 26:285–
97. doi: 10.1027/1016-9040/a000468

78. Prime H, Wade M, Browne DT. Risk and resilience in family
well-being during the COVID-19 pandemic. Am Psychol. (2020) 75:631–
43. doi: 10.1037/amp0000660

79. He J, Mao Y, Morrison AM, Coca-Stefaniak JA. On being warm and
friendly: the effect of socially responsible human resource management on
employee fears of the threats of COVID-19. Int J Hosp Manag. (2021) 33:346–
66. doi: 10.1108/IJCHM-04-2020-0300

80. Yan J, Kim S, Zhang SX, Foo MD, Alvarez-Risco A, Del-Aguila-
Arcentales S, et al. Hospitality workers’ COVID-19 risk perception and
depression: a contingent model based on transactional theory of stress
model. Int J Hosp Manag. (2021) 95:102935. doi: 10.1016/j.ijhm.2021.
102935

81. Cheung C, Takashima M, Choi H, Yang H, Tung V. The impact
of COVID-19 pandemic on the psychological needs of tourists: implications
for the travel and tourism industry. J Travel Tour Mark. (2021) 38:155–
66. doi: 10.1080/10548408.2021.1887055

82. Schippers MC, Rus DC. Optimizing decision-making processes in times of
COVID-19: Using reflexivity to counteract information-processing failures. Front
Psychol. (2021) 12:65055. doi: 10.3389/fpsyg.2021.650525

83. McFarland LA, Reeves S, Porr WB, Ployhart RE. Impact of the COVID-19
pandemic on job search behavior: an event transition perspective. J Appl Psychol.
(2020) 105:1207–17. doi: 10.1037/apl0000782

84. Ployhart RE, Shepherd WJ, Strizver SD. The COVID-19 pandemic and
new hire engagement: relationships with unemployment rates, state restrictions,

Frontiers in PublicHealth 13 frontiersin.org

https://doi.org/10.3389/fpubh.2022.944942
https://doi.org/10.1016/S0022-3999(97)00004-4
https://doi.org/10.1037/0021-9010.78.6.939
https://doi.org/10.1177/0018726704047143
https://doi.org/10.1037/0022-3514.95.1.66
https://doi.org/10.1016/S0191-8869(02)00120-4
https://doi.org/10.3201/eid2607.200500
https://doi.org/10.1016/j.psychres.2020.112958
https://doi.org/10.1080/23812346.2020.1744922
https://doi.org/10.1007/s11684-020-0755-z
https://doi.org/10.1177/0020852315585950
https://doi.org/10.1080/15309576.2018.1464478
https://doi.org/10.1002/casp.2563
https://doi.org/10.1177/0149206315617003
https://doi.org/10.1016/j.psyneuen.2012.04.003
https://doi.org/10.1108/S0742-7301(2011)0000030005
https://doi.org/10.1177/0018726713487753
https://doi.org/10.1007/s12671-013-0236-4
https://doi.org/10.1037/emo0000060
https://doi.org/10.1037/apl0000863
https://doi.org/10.1037/apl0000903
https://doi.org/10.1016/j.paid.2021.110955
https://doi.org/10.1016/j.paid.2009.11.009
https://doi.org/10.1037/a0028085
https://doi.org/10.1007/s10869-011-9231-8
https://doi.org/10.1177/135910457000100301
https://doi.org/10.1080/07481187.2020.1784311
https://doi.org/10.1037/apl0000071
https://doi.org/10.1016/j.sleep.2020.11.027
https://doi.org/10.1007/s11205-018-02057-w
https://doi.org/10.3389/fpsyt.2020.585813
https://doi.org/10.1542/peds.2020-007294
https://doi.org/10.1016/j.socscimed.2020.113517
https://doi.org/10.1037/apl0000620
https://doi.org/10.1002/mde.3397
https://doi.org/10.1027/1016-9040/a000468
https://doi.org/10.1037/amp0000660
https://doi.org/10.1108/IJCHM-04-2020-0300
https://doi.org/10.1016/j.ijhm.2021.102935
https://doi.org/10.1080/10548408.2021.1887055
https://doi.org/10.3389/fpsyg.2021.650525
https://doi.org/10.1037/apl0000782
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lan et al. 10.3389/fpubh.2022.944942

and organizational tenure. J Appl Psychol. (2021) 106:518–29. doi: 10.1037/apl00
00917

85. Gotanda H, Miyawaki A, Tabuchi T, Tsugawa Y. Association between trust in
government and practice of preventive measures during the COVID-19 pandemic
in Japan. J Gen Intern Med. (2021) 36:3471–7. doi: 10.1007/s11606-021-06959-3

86. Creswell JD. Mindfulness interventions. Annu Rev Psychol. (2017) 68:491–
516. doi: 10.1146/annurev-psych-042716-051139

87. Shapiro SL, Oman D, Thoresen CE, Plante TG, Flinders T.
Cultivating mindfulness: effects on well-being. J Clin Psychol. (2008)
64:840–62. doi: 10.1002/jclp.20491

88. Bostock S, Crosswell AD, Prather AA, Steptoe A. Mindfulness
on-the-go: effects of a mindfulness meditation app on work stress and
well-being. J Occup Health Psychol. (2019) 24:127–38. doi: 10.1037/ocp00
00118

Frontiers in PublicHealth 14 frontiersin.org

https://doi.org/10.3389/fpubh.2022.944942
https://doi.org/10.1037/apl0000917
https://doi.org/10.1007/s11606-021-06959-3
https://doi.org/10.1146/annurev-psych-042716-051139
https://doi.org/10.1002/jclp.20491
https://doi.org/10.1037/ocp0000118
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	How and when perceived COVID-19 crisis strength impacts individuals' life satisfaction and sleep quality: A moderated mediation model
	Introduction
	Theoretical background and hypotheses
	Perceived COVID-19 crisis strength and perceived risk of being infected
	The mediating role of perceived risk of being infected
	The moderating roles of trust in local government and mindfulness
	Moderated mediation

	Method
	Sample and procedure
	Measures
	Data analysis

	Results
	Discriminant and convergent validity
	Descriptive statistics
	Test of the direct effects
	Test of the indirect effects
	Test of the moderating effects
	Test of the moderated mediation effects

	Discussion
	Theoretical implications
	Practical implications
	Limitations and future research

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


