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Purpose: This study explores the status of pandemic fatigue, predictors, and their mechanisms of action based on a stress-response
framework and a parallel model of future-oriented response.

Patients and methods: Study 1 investigated 8426 Chinese adult residents’ understanding of and willingness to cooperate with the
pandemic prevention and control policies and Study 2 surveyed 1635 Chinese residents on their activeness of pandemic prevention and
control (APPC), pandemic risk perception, perceived stress, and future-oriented coping.

Results: Study 1 found that public understanding of and willingness to cooperate with prevention policies were significantly lower in
2022 than in 2020 and 2021. Study 2 found that risk perception negatively predicted the APPC; perceived stress and preventive coping
significantly mediated the relationship between risk perception and APPC; but perceived stress and proactive coping did not
significantly mediate the relationship between risk perception and APPC.

Conclusion: This revealed an increase in public fatigue in the third year of the pandemic. Pandemic fatigue can be predicted by
pandemic risk perception, but the direct pathway of action is not significant and requires the mediation of perceived stress and
preventive coping.
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Introduction

From the Black Death in Europe to the bubonic plague outbreaks, to the global SARS virus at the end of the last century,
humanity has always had to deal with public pandemics." Although the World Health Organization (WHO) announced
that the novel coronavirus pneumonia (COVID-19) is no longer a “global health emergency” in May 2023, the event has
been going on for more than three years. During the three-year-long pandemic response, does the public experience
different levels of psycho-behavioral reactions, such as pandemic fatigue,” which in turn leads to changes in social
response policies? Therefore, studying pandemic fatigue and its occurrence mechanisms is important for us to avoid
public fatigue in the future and thus better cope with an unknown public pandemic.

WHO refers to this negative psychological phenomenon as pandemic fatigue and describes it as a lack of activeness of the
public to engage in protective behaviors and seek information related to the pandemic due to unresolved and persistent
adversities in their lives.”” It is a natural long-term response of individuals due to the risk stimulus caused by the pandemic.*
The pandemic fatigue may deprive individuals of their coping energy and activeness, and may even generate a deep-seated
sense of despair,® which has a significant impact on an individual’s physical, emotional, and even economic status,” and also
severely hampers the process and effectiveness of pandemic prevention and control efforts, as well as social and economic
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growth. This paper aims to examine the current situation of pandemic fatigue through two studies and explore the predictive
mechanisms of pandemic fatigue based on a stress-response model to provide a theoretical reference to address the
phenomenon of pandemic fatigue and to facilitate the smooth implementation of pandemic prevention and control efforts.

Theoretical Background
Stress-Response Model
Lazarus’ cognitive interaction theory® suggests that when faced with a stressor, individuals process the harm, threat, or
challenge they face through cognitive appraisal processes and coping processes,™’ and respond with appropriate behaviors.
The cognitive appraisal process theory proposes that stress generation relies on the cognitive appraisal of the situational events
faced by an individual, including the relationship of the event to oneself and the appraisal of coping resources. The coping
process is changing, varying over time and with the task, and coping styles change with stressful situations and over time.'°
Thus, a process model of stress response can be distilled, ie, the process of stressors - assessment - coping - outcome.
Pandemic fatigue is an important outcome of the chronic stress response under the pandemic.* The uncertainty and
urgency of the occurrence of public health emergencies such as Corona Virus Disease 2019, combined with the significant
adverse effects on human health, the economy, and society, make them a massive stressor in the present day,'' and individuals
are highly susceptible to stress reactions such as panic and anxiety.'* Risk perception of the pandemic can directly drain an
individual’s psychological resources, and brief risk perception can help individuals cope. However, persistent risk stimuli may
overly deplete individuals’ psychological resources and affect their participation in pandemic prevention and control
behaviors,'® leading to pandemic fatigue (including the effects of understanding and willingness to cooperate with the
pandemic control policies, as well as the effects of activeness of pandemic prevention and control). Therefore, the stress-
response process model can be used to analyze the effects and mechanisms of persistent risk stimuli on pandemic fatigue.

Hypothetical Development

Risk Perception and Public Pandemic Fatigue

Risk generally consists of two components: one is the materially objective risk, and the other is the risk that is constructed
within the public, ie the perceived risk.'* Risk perception is used to describe people’s attitudes toward objective risk, “the
subjective judgment of an individual or a particular group about environmental risk in a context of limited and uncertain
information”.'®> As a result, different individuals do not perceive the same actual risk in the environment in the same way.'®
Individuals with different perceptions of risky stimuli may also have different stress response outcomes. As risk perception
from unexpected public events can directly deplete an individual’s psychological resources, it can negatively impact an
individual’s work attitudes and behaviors'* and show emotional or cognitive-behavioral responses such as depressed mood
and developing burnout.'” It has been found that the public’s perception of risk affects their compliance with regulations.'®
Individuals who develop different perceptions of risk may also have different levels of pandemic fatigue. Based on this, the

following hypothesis is proposed.

H1: Pandemic risk perception positively predicts pandemic fatigue.

The Role of Perceived Stress

Pandemic fatigue has also been interpreted as a form of “social burnout”,'® a state of emotional, physical, and mental
exhaustion, or even negative evaluation, caused by prolonged stress.?® Stress, also known as pressure, refers to the range
of physiological and psychological responses that occur when an individual is subjected to real or potential threats to the
body and mind to restore homeostatic balance.?! Pressure is evident when individuals perform work or tasks in
unpredictable and uncontrollable risk scenarios.”> The job demands and resources model (JD-R) theory suggests that
pressure can initiate the process of depletion and produce burnout.”® Empirical research has found that pressure is
positively associated with personal burnout and work-related burnout,”* ie public perceptions of pressure may negatively
predict pain fatigue. And perceived stress is more often used as a mediating variable to influence pandemic fatigue.?’
Furthermore, based on the stress-response framework, perceptions of the risk of viral infection and concomitant stressors
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such as social distance can cause individuals to experience persistent pressure and consequently responses such as
burnout. Therefore, the following hypotheses are proposed in this study.

H2: perceived stress positively predicts public pandemic fatigue.

H3: perceived stress mediates the relationship between pandemic risk perception and pandemic fatigue.

The Role of Perceived Stress

In addition, Lazarus’ cognitive interaction theory suggests that in addition to cognitive appraisal, coping is an important
mediating variable in the process by which stressors cause individuals to produce stress-related responses, and is the
cognitive and behavioral effort that individuals choose to make based on their resources after assessing the stressor.” In
the era of COVID-19, concerns about the future, a sense of uncertainty, and insecurity have become an important theme
for the public.?®*” Each of these perceptions may undermine public vigilance about the pandemic and adherence to
preventive measures against potential risks.?’~*®

Future-oriented coping is the prevention of potential risks in the future, ie individuals take measures to cope with potential
stressors in their future lives in advance.”” Future-oriented coping involves both proactive coping and preventive coping.
Proactive coping is the effort that individuals make to facilitate the achievement of challenging goals and their growth, while
preventive coping is the effort that individuals make to cope with potential events in the hope of reducing the severity of the
impact of negative events before they occur.*® Some researchers have argued that there are different motivations for these two
coping strategies.”' Firstly, preventive coping is motivated by an assessment of threat, whereas proactive coping is motivated
by an assessment of challenge; in addition, the level of anxiety associated with proactive and preventive coping differs, with
higher levels of anxiety associated with preventive coping.>'~** Proactive preventive coping corresponds to different risk
stimuli and cognitive evaluation. For this reason, Gan®® has summarized a parallel model of future-oriented coping. This
model suggests that preventive and proactive coping exist independently, with a parallel relationship mediating the impact of
primary assessment on coping outcomes.’>~> Based on this theoretical model, this study further explores the role of proactive
and preventive coping in the relationship between risk perception and pandemic fatigue.

As discussed earlier, feelings of the pressure of variable mobility and unpredictability of the pandemic can further
exacerbate worry fatigue.®?” Preventive coping focuses on threatening stressors that are relatively distant and have a high
degree of uncertainty (eg losing a job or contracting a virus), where individuals accumulate resources in advance to minimize
the damage caused by the stressor.>' Thus, in the process of risk perception-stress feelings-pandemic fatigue, preventive
coping, seen as threat management, may have a positive effect.>* According to a parallel model of future-oriented coping,

32.33 je individuals will take more

preventive coping mediates the relationship between perceived stress and coping outcomes,
preventive coping measures [eg hand washing®>] when faced with a threat, thereby reducing fatigue. Therefore, the following

hypothesis is proposed in this study.

H4a: perceived stress and preventive coping are playing a chain mediating role in the relationship between pandemic risk
perception and pandemic fatigue.

According to parallel models of future-oriented coping, both proactive and preventive coping mediate the relationship
between perceived stress and coping outcomes.’**? However, it is important to note that proactive coping focuses on
challenging stressors and aims to promote self-improvement and growth.?’*® Therefore, when considering the role of
proactive coping in the process of risk perception-stress feelings-pandemic fatigue, the types of stressors presented by the
pandemic should be considered. Unlike problem-focused or emotion-focused preventive coping, proactive coping seeks
to resolve stressful situations or reduce the individual’s negative feelings towards stressors,>’ and it can be seen as a form
of goal management.** Proactive coping corresponds to stressors where future stressful events are relatively clear and
individuals can take a more proactive and purposeful approach to coping than preventive coping.?®*° Thus, in the face of
limited information and uncertainty about disease risk, proactive coping does not mediate perceived stress and coping
outcomes. Based on this, this study’s hypothesis is that
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H4b: The chain mediating role of perceived stress and proactive coping in the relationship between pandemic risk
perception and pandemic fatigue is not significant.

In summary, to understand the status of public pandemic fatigue, related factors, and their mechanisms of action,
Study 1 first explored the current status of pandemic fatigue from the perspective of public understanding and willingness
to cooperate with pandemic prevention policies. Then, Study 2 used a parallel mediation model (Figure 1) based on the
stress-response framework and future-oriented coping to discuss the role of pandemic risk perceptions on public
pandemic fatigue and the role played by perceived stress and future-oriented coping in it, with a focus on motivation
to participate.

Study |: Status of Public Pandemic Fatigue

WHO considers pandemic fatigue as the lack of motivation of individuals to engage in protective behaviors and seek out
pandemic-related information due to unresolved and ongoing adversities in their lives. This study will examine the
current state of pandemic fatigue in terms of the public’s understanding of and willingness to cooperate with anti-
pandemic policies.

Methods

Participants

Using an online questionnaire collection platform, a total of 8426 residents were recruited to complete the ques-
tionnaire in Mianyang City, Sichuan Province (Southwest China) over three time periods (13-24 February 2020,
4 February-4 March 2021, and 20 March-27 April 2022, respectively). In the first period (T1: 13—24 February 2020),
China was in the midst of a national outbreak and there were multiple diagnosed cases in Mianyang, where residents
were isolated at home. In this period, 6007 residents completed the questionnaire, with 5089 participants aged 18—45
years and 918 participants aged 46 years and older. The second period (T2: 13—24 February 2020), when China was in
the midst of a localized outbreak, was relatively stable and life in Mianyang was generally normal. In this period, 1448
residents participated in the questionnaire, with an average age of (40.87 = 10.914) years. In the third period (T3:
20 March - 27 April 2022), the pandemic is more serious in some parts of China (eg Shanghai), but the situation in
Mianyang and even in Sichuan Province is relatively good, with only slight inter-provincial transport difficulties.
During this period, 971 residents completed the questionnaire, with an average age of (41.02 + 14.121) years. All
participants were over 18 years of age in Mianyang, and all included teachers, doctors, civil servants, and general
employees.

Tools

Self-administered questionnaire on the understanding and willingness to cooperate with pandemic prevention policies. The
question “Under the current pandemic situation, I can understand and cooperate with pandemic control measures, such as
isolation, screening, temperature taking, identity verification, etc.” was used to understand residents’ participation in pandemic

preventive coping

risk perception perceived stress pandemic fatigue

proactive coping

Figure | The relationship model diagram.
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prevention, control, and management. The question was scored on a 5-point scale, from “not at all” to “completely”. The
higher the score, the greater the understanding and willingness to cooperate with pandemic prevention policies.

In addition, the study investigated the basic information of the participants, including demographic variables such as
age and gender.

Data Analysis

Quantitative data in this study were expressed as means and standard deviations, while qualitative data were expressed as
percentages. All data were analyzed using SPSS 25.0. Analysis of variance (ANOVA) was used to understand the three-
year difference in the public’s understanding of and willingness to cooperate with the pandemic prevention policies. The
testing standard was a=0.05.

Results

The results of the ANOVA are shown in Figure 2, with a significant three-year difference in the public’s understanding of
and willingness to cooperate with the pandemic prevention policy [F(, 8423y = 13.251, p <0.01, > = 0.003]. Further post-
hoc tests showed that the residents’ willingness to understand and cooperate with the pandemic prevention policies was
significantly lower in 2022 than in 2020 (p < 0.01) and 2021 (p < 0.01).

Discussion

Study 1 took the Mianyang region of Sichuan Province as an example to compare the changes in residents’ understanding
of and willingness to cooperate with pandemic prevention policies over three years, to understand the current state of
public pandemic fatigue. The study found that residents’ willingness to participate in pandemic prevention and control
was significantly lower in 2022 than in 2020 and 2021 and that residents’ willingness to participate or cooperate with
pandemic prevention and control efforts tended to be negative. This result indicates the existence and increasing level of

pandemic fatigue. This is similar to the study by Scandurra et al*°

This implies that over time, there is a tendency for
residents to become fatigued by the persistence of COVID-19 and for engagement to become more negative.*® Therefore,
the phenomenon of declining public understanding of and willingness to cooperate with pandemic prevention policies

needs to be continuously monitored, and timely targeted interventions should be provided to avoid further deterioration.

Study 2: Predictive Mechanisms of Public Pandemic

Study 1 explores pandemic fatigue in terms of changes in the public’s understanding of and willingness to cooperate with
pandemic prevention policies. The results found that pandemic fatigue continues to increase in 2022, but the exact causes
are not yet known. Therefore, Study 2 proposes to explore the factors associated with pandemic fatigue through the
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Figure 2 Trends in the public’s understanding of and willingness to cooperate with pandemic prevention policies. **Means p < 0.001.
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public’s activeness of pandemic prevention and control, based on a stress-response framework and a parallel model of
future-oriented coping.

Methods

Participants

From 6 April to 27 April 2022, a total of 1986 people were called to participate in a questionnaire in the southwestern
regions of China, including Chengdu, Mianyang, and Zigong. During this period, there were no widespread outbreaks in
southwest China, but large localized outbreaks occurred in other Chinese provinces, such as Shanghai and Jilin Province.
Invalid questionnaires were filtered or followed the following steps: data with response times of less than 300s were
removed, similarities were sought (based on IP, submission time, age, place of residence, etc.) to filter duplicates, and
Mahalanobis distances were used to exclude data beyond the 0.001 criteria. Finally, 1635 valid data were obtained
(82.33%). The minimum age of the participants was 11 years and the maximum age was 77 years, with a mean age of
(39.40 £ 11.113) years. Of these, 656 (40.12%) were male with a mean age of (43.42+11.416) years, and 979 (59.88%)
were female with a mean age of (36.71£10.048) years.

Tools

Pandemic Risk Perception Scale

COVID-19 Risk Perception Scale was developed by Xi et al** The scale consists of nine questions, including “How
likely do I think I am to become infected with COVID-19?”, “I am worried about contracting the virus” and, “I think
I am vulnerable to contracting the virus”. The options are scored on a 5- or 6-point Likert scale, with higher scores
indicating a higher perceived risk of COVID-19. In this study, Cronbach’s alpha coefficient for this scale was 0.863.

Perceived Stress Scale (PSS)

Developed by Cohen et al,*’ it is a 10-item scale (eg “During the past month, how often did you feel out of control of
important things in your life?””) The higher the score, the greater the perceived level of stress. In this study, Cronbach’s
alpha coefficient for this scale was 0.788.

Future-Oriented Coping Inventory (FCI)

Revised by Gan et al,*° it is a 16-item and 5-point scale that includes two subscales: Preventative Coping and Proactive
Coping. In this study, Cronbach’s alpha coefficient for the Preventive Coping subscale was 0.910 and the Cronbach’s
alpha coefficient for the Proactive Coping subscale was 0.830.

Questionnaire on the Activeness of Pandemic Prevention and Control (APPC)

A self-administered questionnaire on public participation in pandemic prevention and control was developed concerning
a Visual Analogue Scale.*' The questions were “In the past month, how positive you were about participating in the
prevention and control of the pandemic (0-100, 0 being not positive at all, 100 being strongly positive)” and “In the same
period last year, how positive you were about the prevention and control of the pandemic (0-100, 0 being not positive at
all, 100 being strongly positive)”. It means that the higher the score for each question, the more active you are to
participate in pandemic prevention and control, and to some extent, it also shows that the higher the score the lower the
epidemic fatigue.’

Data Analysis

The quantitative data in this study were expressed as means and standard deviations. All data were analyzed using SPSS
25.0. Paired samples #-test was used to analyze differences in scores of activeness of pandemic prevention and control
between the same period last year and the current period. Pearson’s product difference correlation analysis was used to
explore the correlations between the variables of risk perception, perceived stress, preventive coping, proactive coping,
and APPC. Chain-mediated effects were tested using Model 81 in the SPSS PROCESS macro program written by
Hayes.42
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Results

Test for Common Method Bias

Artificial covariation between predictor variables and validity variables is caused by the same data sources or raters, the same
measurement environment, the program context, and the characteristics of the program itself. Such artificial covariation can
cause serious confusion about the results of the study and potentially mislead the conclusions and is a form of systematic error,
also known as common method biases.*’ The Harman one-way test was used to test for common method bias. It was found
that a total of five factors were generated without rotation, with the first factor having an explanatory rate of 29.782%, which is
less than the critical criterion of 50%,*® indicating that there was no significant common method bias in this study.

Trends in Public Participation in Pandemic Prevention and Control

Paired samples #-test was conducted on the scores of the current and the same period last year for the APPC. The results
are shown in Figure 3. The scores of the current residents’ APPC are significantly lower than those of the same period
last year (= 2.146, p = 0.032, rpb2=0.003).

Results of Descriptive Statistics and Correlation Analysis

The first question of the APPC questionnaire was used to describe the current APPC status, so we used this question as
an indicator of the predicted variable. Correlation analyses were conducted on the variables of risk perception, perceived
stress, preventive coping, proactive coping, and APPC. As shown in Table 1, perceived stress was significantly and
negatively correlated with preventive coping, proactive coping, and APPC (ps < 0.01), and risk perception was
significantly and negatively correlated with preventive coping, proactive coping, and APPC (p < 0.01), preventive
coping, proactive coping, and APPC were both significantly and positively correlated (ps < 0.01).

Results of the Multiple Chain Mediating Effect Test
Based on the results of the correlation analysis, risk perception as a predictor variable, APPC as an outcome variable, and
prevention coping, perceived stress, and proactive coping as mediating variables were tested for chain mediating effects

*
88.5

88.0-

APPC

87.5-

87.0

Last year Current

Figure 3 Paired-samples t-test of current versus year-ago scores for APPC. *Means p < 0.05.
Abbreviation: APPC, activeness of pandemic prevention and control.
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Table | Variable Correlation Analysis Table

Variables M SD | 2 3 4 5 6 7
Gender - - |

Age 39.40 11113 —0.296** |

Risk perception 2.57 0.891 —0.002 0.060* |

Perceived stress 2.54 0.603 0.096%* —0.194** 0.282%* |

Preventive coping 3.59 0.737 —0.091** 0.146%* —0.168** —0.531** |

Proactive coping 3.68 0.647 —0.073%* 0.161** —0.220%* —0.657+* 0.8 I** |

APPC 87.45 14.570 —0.077** 0.068** 0.1 14%* —0.282** 0.293** 0.299** |

Note: *Means p < 0.01, **Means p < 0.01, gender: male = 0, female = I.
Abbreviations: APPC, activeness of pandemic prevention and control; M, Mean; SD, standard deviation.

using Model 81 in the SPSS PROCESS macro program written by Hayes** while controlling for age and gender (Since

4 and since our

previous studies have found different responses to pandemics across age and gender populations,”
correlation analyses found similar results, we included age and gender as covariates to avoid the role of this factor).
The results of the regression analysis are shown in Table 2, with risk perception negatively predicting APPC (b =—0.563,
t = —1.402, 95% CI = [-1.352, 0.225]) and negatively predicting proactive coping (b = —0.032, + = —2.216,

95% CI = [-0.059, —0.004]), and positively predicting perceived stress (b = 0.200, ¢ = 12.735, 95% CI = [0.169,

Table 2 Regression Analysis of the Relationship Between Variables in the Chained Multiple Mediation Model

Outcome Variables | Predictor Variables | b SE P 95% ClI R? F
Perceived stress Gender 0.046 0.030 | 0.127 | [-0.013, 0.104] 0.126 78.635%F
Age —0.0l1 | 0.001 | <0.0l | [-0.014, —0.008]

Risk perception 0.200 0.016 | <0.01 | [0.169, 0.231]
Preventive coping Gender —0.046 | 0.033 | 0.165 | [-0.110, 0.019] 0.285 162.290%*
Age 0.003 0.002 | 0.080 | [—0.003, 0.005]
Risk perception —0.022 | 0.018 | 0.230 | [-0.057, 0.014]
Perceived stress —0.624 | 0.027 | <0.0l | [-0.677, —0.570]
Proactive coping Gender —0.002 | 0.026 | 0.950 | [-0.052, 0.049] 0.434 312.971%*
Age 0.002 0.001 | 0.047 | [0.000, 0.046]
Risk perception —0.032 | 0.014 | 0.027 | [-0.059, —0.004]
Perceived stress —0.682 | 0.021 | <0.01 | [-0.724, —0.640]
APPC Gender —1.336 | 0.728 | 0.067 | [-2.763, 0.091] 0.111 33.997#
Age —0.006 | 0.033 | 0.857 | [-0.070, 0.058]
Risk perception —0.563 | 0.402 | 0.161 | [-1.352, 0.225]
Perceived stress —3.431 | 0.769 | <0.01 | [-4.939, —1.923]
Preventive coping 2.873 0.792 | <0.01 | [1.319, 4.426]
Proactive coping 1.680 1.012 | 0.097 | [-0.305, 3.664]

Note: **Means p < 0.0, gender: male = 0, female = I.
Abbreviations: APPC, activeness of pandemic prevention and control; b, unstandardized regression coefficient; SE, standard error; p,
significance value; 95% Cl, 95% confidence interval; R?, coefficient of determination; F, F-test value.
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Table 3 Bootstrap Analysis of the Test of the Mediating Effects

Effect Boot SE Boot LLCI Boot UICI
Total effect —1.954 0.401 —2.740 —-1.167
Direct effect —0.563 0.402 —1.352 0.225
Total Indirect Effect —-1.390 0.171 —-1.740 -1.077
Path | —0.687 0.149 —0.998 —0.410
Path 2 —0.063 0.062 —0.196 0.051
Path 3 —0.053 0.045 —0.159 0.014
Path 4 —0.359 0.104 —0.569 —0.165
Path 5 —0.229 0.146 —0.520 0.057

Notes: Path |: risk perception - perceived stress - APPC; Path 2: risk perception - preventive coping -
APPC; Path 3: risk perception - proactive coping - APPC; Path 4: risk perception - perceived stress -
preventive response - APPC; Path 5: risk perception - perceived stress - proactive coping - APPC.
Abbreviations: APPC, activeness of pandemic prevention and control; Effect, effect value, Boot SE,
standard error of the Bootstrap mediation test; Boot LLCI and Boot UICI, lower and upper
confidence intervals.

0.231]), supporting that H1 and H2 held. In addition, perceived stress negatively predicted APPC, preventive coping, and
proactive coping (b = —3.431, ¢ = 31.953, 95% CI = [-4.939, —1.923]; b = —0.624, t = —22.863, 95% CI = [-0.677,
—0.570]; b =—0.682, t = 31.953, 95% CI = [—0.724, —0.640]). Preventive coping positively predicted APPC (b = 2.873,
t =3.638, 95% CI = [1.319, 4.426])).

The Bootstrap mediation test was used to analyze the mediation effect. The results showed (Table 3) that the direct
effect of risk perception on the APPC was not significant (95% CI=[—1.352, 0.225]). The mediating effect of perceived
stress on risk perception and APPC was significant (95% CI=[—0.998, —0.410]), accounting for 35.16% of the total effect,
and hypothesis H3 was valid. In addition, perceived stress and preventive coping played a chain mediating role in risk
perception and APPC (95% CI=[—0.998, —0.410]), accounting for 18.37% of the total effect, and hypothesis H4a was
held. In contrast, perceived stress and proactive coping did not play a significant role in mediating the chain effect in risk
perception and APPC (95% CI = [-0.520, 0.057]), and hypothesis H4b was held.

Discussion

The study found that the current residents’ participation in the APPC scores was significantly lower than those of the same
period last year, validating the results of Study 1. At the same time, the results of Study 2 showed that the perception of
pandemic risk negatively predicted public APPC. This suggests that public fatigue is caused by the pandemic as a stressful
event. This is similar to the study by Wanberg et al,'* where risk perception of public emergencies depletes individuals’
psychological resources and negatively affects their attitudes and behaviors. Furthermore, the results of Study 2 also suggest
that the effect of risk perception on the APPC is through increasing perceived stress, decreasing preventive coping, and thus
decreasing their APPC. This suggests that individuals when faced with a pandemic risk stimulus, will make future-oriented
coping measures to deal with their potential harm, threat, or challenge by cognitively evaluating the stressor.” However, due to
the variable fluidity and unpredictability of the pandemic, individuals are unable to take a more proactive approach® and can
only cope preventively to minimize the damage caused by the stressor.”!

General Discussion

This paper examines the role played by changes in public pandemic fatigue and risk perceptions through 2 studies. Study 1
investigated the public’s understanding of and willingness to cooperate with the pandemic prevention and control policies at
three points in time over two consecutive years, and Study 2 asked participants to self-assess changes in their activeness of
pandemic prevention and control over two years. Both studies showed a negative trend in public pandemic fatigue. This is in
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line with previous studies,*** which suggest that the public has developed a pandemic fatigue response more than two years
into the pandemic. Studies have shown that this change in mindset is strongly linked to the persistence of viral risk, ongoing
concerns about future life, and ongoing measures to control social distance, nucleic acid testing, or otherwise monitor the
pandemic.®?’ Therefore, this change in public mindset should be fully considered in policy formulation to avoid further
worsening of the negative mindset.

To further explore the predictors of pandemic fatigue, Study 2 used public participation in pandemic prevention and
control as the dependent variable based on a stress-response perspective and found that pandemic risk perception
negatively predicted APPC, ie, when risk perception was higher, individual pandemic fatigue was higher. This is similar
to the study by Bodas and Peleg (2021),'® where the risk of infection posed by COVID-19, as a stressor, would lead
individuals to react in a way that is appropriate to the environment they are in. Moreover, risk events place a heavy
psychological load on individuals in stressful situations, and when the load is overloaded, emotional, or cognitive
behaviors such as depression and the development of burnout are manifested,'” and pandemic fatigue is typical of the
public under persistent pandemic risk.

In addition, we explored the mechanisms by which risk perception predicted pandemic fatigue. First, we found that risk
perception does not directly predict pandemic fatigue, but is mediated through perceived stress, ie risk perception increases
pandemic fatigue by increasing the population’s perceived stress and, in turn, pandemic fatigue. Previous research has found
that stress is significantly felt when individuals perform work or tasks in unpredictable and uncontrollable risk situations.**
Therefore, when individuals perceive risk, perceived stress rises with it. Moreover, according to the theory of the JD-R, the
depletion process is automatically initiated by the individual’s perceived stress, and burnout occurs under sustained stress.”
Our results on pandemic fatigue confirm this theoretical process, ie individuals who are at constant and uncertain risk have
higher perceived stress, and higher and constant stress leads to individual fatigue, making individuals less motivated and less
willing to participate in various health protection behaviors. At present, government agencies and social organizations need to
pay attention to the pathways and contents of public risk perceptions, insist on truthfulness and transparency in information
related to the pandemic, avoid over-sensitivity and alertness or over-ignorance of public risk perceptions, and achieve
prevention and control of pandemic fatigue.

Secondly, it is worth noting that Study 2 also explored the role of proactive and preventive coping in the mediation
model of “risk perception — perceived stress — pandemic fatigue” based on the stress-response framework and the
parallel mediation model of future-oriented coping. The current results show that perceived stress and proactive coping
significantly mediate the chain in the relationship between risk perception and pandemic fatigue; however, perceived
stress and proactive coping do not significantly mediate the chain in the relationship between risk perception and
pandemic fatigue. Lazarus’ cognitive interaction theory suggests that, in addition to cognitive appraisal, coping is an
important mediating variable in the process by which stressors cause individuals to produce stress-related responses. It is
the cognitive and behavioral effort that individuals choose to make based on their resources after assessing the stressor.®
According to parallel models of future-oriented coping, both proactive and preventive coping mediate the relationship
between perceived stress and coping outcomes.’*** However, proactive coping focuses on threatening stressors that are
relatively distant and have a high degree of uncertainty, and individuals respond in advance to minimize the damage
caused by the stressor.’' Proactive coping, on the other hand, focuses on challenging stressors, where individuals respond
in advance to promote self-improvement and growth.?**'° However, given the current international situation, the future
outlook for pandemic control remains uncertain. For individuals, the only way to minimize the damage caused by the
pandemic is to respond in advance.®' Therefore, of the two dimensions of future-oriented coping, only preventive coping
serves as an intermediate variable in the process of risk perception, and perceived stress for pandemic fatigue prediction.
This means that the path of proactive coping does not eliminate pandemic fatigue and that only by increasing the means
of preventive coping can effective prevention of pandemic fatigue be achieved.

Based on a stress-response framework and a parallel model of future-oriented coping, this paper illustrates, to some
extent, the predictive mechanisms of declining public participation in pandemic prevention and control through 2 studies.
This provides a reference for the formulation of global pandemic prevention and control policies, as well as a direction to
focus on the identification of public social mindset and response to persistent pandemic risk. However, this study is still
a cross-sectional study and can only discuss the relationship between variables, not the cause and effect between them.
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Follow-up studies can be conducted using a longitudinal design to provide more favorable evidence to reveal the causal
relationship between the two. In addition, the results of this study on the public’s APPC were derived from public opinion
surveys and not actual compliance rates. There may be a social desirability bias in which people may fill out
questionnaires with attitudes that deviate from reality.*>*® A study found that compliance with strict behavioral norms
remained very high (over 90%) although many people were affected financially and psychologically.*’ Although we
emphasized in our survey that there is no right or wrong result,** the result is still not accurate enough. Therefore, when
considering pandemic fatigue, it is important to also include actual compliance rates and further explore the mechanisms
by which pandemic fatigue occurs and works, and how to respond.

Conclusion

Public pandemic fatigue is on the rise today. Pandemic fatigue can be predicted by the public’s risk perception, but it
cannot be predicted directly and requires the mediation of perceived stress and preventive coping. The mechanism is that
risk perception increases perceived stress, which in turn acts on pandemic fatigue through preventive coping rather than
proactive coping. The analysis of pandemic fatigue prediction mechanisms can provide a more efficient tool for future
public health management.
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