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Purpose: The continuing global spread of COVID-19 has seriously jeopardized human mental health. How to reduce the damage of 
COVID-19 pandemic to people’s mental health is a current research hotspot. The purpose of this study was to explore the influence 
mechanism of perceived vulnerability to disease on anxiety level during the COVID-19 pandemic.
Methods: A total of 1085 Chinese subjects were investigated by using the Fear of COVID-19 Scale, Perceived Vulnerability to 
Disease Scale, Trust in the Government Measure Scale and Anxiety Scale, which was conducted by an online survey using snowball 
sampling technique. Hayes PROCESS macro for SPSS was used to test the hypothesized mediating effects of fear of COVID-19 and 
rust in the government measure in the relationship between perceived vulnerability to disease (PVD) and anxiety.
Results: (1) the PVD significantly positively predicts anxiety level (0.001); (2) Fear of COVID-19 (p<0.001) and trust in the 
government (p<0.001) mediated the relationship between PVD and anxiety level respectively; (3) PVD could also indirectly predict 
anxiety level through the chain-mediated role of the fear of COVID-19 and the trust in the government measure (p<0.001).
Conclusion: Our findings shed light on a correlation between perceived vulnerability to disease and anxiety. This study emphasizes 
the value of trust in the government in facing public stress events. Moreover, this study provides some implications for how to prevent 
or reduce public anxiety in an epidemic setting.
Keywords: COVID-19 pandemic, fear of COVID-19, perceived vulnerability to disease, anxiety, trust in the government measure

Introduction
The coronavirus disease 2019 (COVID-19) not only attacked our bodies, but also seriously affected the mental health and 
well-being of the whole society.1 The COVID-19 has led to an increase on anxiety level in many countries. Anxiety not 
only affects the individual’s life satisfaction,2 persistent anxiety may also lead to despair and depression, which in turn 
increases the risk of self-injury and suicide.3,4 Therefore, it is of great practical significance to study the psychological 
mechanism of anxiety under the background of COVID-19 to prevent or reduce the anxiety level.

High infectivity and high mortality rates make COVID-19 become a “very high-risk” epidemic. Based on the risk 
perception model of SARS epidemic situation, it is believed that individuals would show higher risk perception and 
worry about their own health and safety, and then induce anxiety level in this high-risk epidemic.5 However, for 
individuals, different perceived vulnerability to disease (PVD) may lead to different levels of perceived risk for the 
COVID-19. PVD means individual’s belief that they are susceptible to infectious diseases.6 Specifically speaking, 
individuals who perceive themselves as more vulnerable to the disease may feel higher risk in the outbreak, and then 
may experience higher anxiety levels; individuals who believe they are not susceptible to the disease, on the other hand, 
may feel lower risk in the outbreak; and then reduces anxiety levels.
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When individuals face death threats, they induce strong fears. In the context of the COVID-19 outbreak, this death 
threat stems from individuals’ fear that they will be infected with the COVID-19. The terror management theory insists 
that receiving information related to death falls into a state of panic or anxiety.7,8 For individuals with lower PVD, they 
perceive themselves to have a lower probability of contracting the epidemic and therefore show a lower level of risk 
perception with fear. In contrast, for those individuals who perceive a higher vulnerability to the disease, they perceive 
themselves to have a high probability of contracting the COVID-19 and therefore perceive a higher risk and fear. Thus, 
PVD may positively influence an individual’s fear of COVID-19.9

Based on the fact that there is no specific drug for the COVID-19, the coronavirus epidemic is considered to coexist with 
humans for a long time, which means that humans may be in a dangerous situation for the COVID-19 for a long time. People 
have a strong fear of infection and death when an individual is in a dangerous situation for a long time or is unable to change 
the current situation.10,11 This may further lead to long-lasting anxiety and even negative emotions such as depression.12–14

Government management plays an important role in responding to public health safety incidents. At a time when the 
COVID-19 is ravaging the world, governments have successively taken a series of measures to curb the spread of the 
epidemic.15 Tough government management measures, such as home isolation, maintaining social distance, wearing 
masks and the like can minimize the infection rate of the public. These effective management measures will not only win 
the public trust in government, but also make the public feel safe to a large extent, and then reduce anxiety.

In the context of the epidemic, individuals with different degrees of PVD also showed significant differences in the risk 
perception of the COVID-19. It has been shown that higher risk perception can make individuals more dependent on the 
application of government measures.16 When individuals underestimate their probability of contracting the pandemic, they may 
believe that the government exaggerates the degree of risk, and thus feel dissatisfied with the government and its counter
measures; conversely, when the public feels higher risk and is consciously unable to change the current status, they will prefer 
to believe in the government and be willing to take the countermeasures proposed by the government to protect themselves.16

Studies have shown that information about outbreaks is an important factor in individuals’ perceived risk.17 For example, 
the public is more concerned about the government’s response in the epidemic, and when the government takes tough and 
effective defense measures, it will allow individuals to perceive a reduced risk, which in turn reduces individuals’ fear of the 
new crown virus. In contrast, when individuals show a higher fear of the coronavirus, it means that individuals still have 
a higher risk perception of the coronavirus, that is to say, individuals believe that the government response measures do not 
effectively control the spread of the coronavirus, and then reduce individuals’ trust in the government.

Since the outbreak of the COVID-19, the Chinese government has taken decisive and strict measures to control the 
spread of the epidemic. In this context, it is of great significance to study the effect of government management and fear 
of COVID-19 on individual mental health in group stress events from macro and micro perspectives. We proposed the 
research hypotheses based on the literature review:

Hypothesis: PVD is able to positively predict anxiety levels.

Hypothesis: PVD could increase anxiety levels through the mediating effect of the fear of COVID-19.

Hypothesis: PVD could decrease anxiety levels through the mediating effect of government management trust.

Hypothesis: Fear of COVID-19 and trust in the government play a chain mediation effect between the PVD and the 
anxiety level.

Methods
Participants
This cross-sectional study was conducted at Xinyang Normal University, Xinyang, China, from 19rd January to 15rd March 2021. 
The data and the informed consent were obtained via a web-based questionnaire. These questionnaires were published on the 
WJX web, a free online platform for collecting data (https://www.wjx.cn/). The researchers sent the questionnaire link to the 
subjects through email or WeChat and other chat tools, and encouraged the subjects to forward the link to other people. The person 
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who received the questionnaire link can voluntarily choose whether to participate in this study. After completing the survey, each 
subject can participate in the lottery and get a reward of 2–10 RMB. The study complies with the Declaration of Helsinki. The 
research was approved by the human research ethics committee for non-clinical faculties of School of Educational Science, 
Xinyang Normal University (Approval Number: XYEC-2021-002). A total of 1085 subjects (160 males) were recruited to 
participate the present study. Their ages ranged from 18 to 65 years, with a mean of 20.24 years (SD = 3.97), which indicated that 
this study is representative of young adults only. The sample size was chosen based on the experience of previous similar 
studies.18,19 Inclusion criteria were the Chinese national who can read, understand and fill the questionnaire,20 whereas the 
subjects who failed the polygraph test were excluded from the study. The polygraph test is set up as a common sense test with 
a standard answer, ie the sun rises in the east and sets in the west, which can identify subjects who choose an answer without 
understanding the question. All subjects passed the polygraph test, so no subjects were excluded from the study.

Instruments
Fear of COVID-19 Scale (FCV-19)
It is a 7-item questionnaire intended to measure individual levels of fear of COVID-19, which was developed by Ahorsu 
et al.11 The items were rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). The higher score 
represents the higher fear level. Chi et al have confirmed that the Chinese version of FCV-19 has good psychometric 
properties in the Chinese communities.21 The Cronbach’s α was 0.89 in the present study.

Perceived Vulnerability to Disease Scale (PVD)
The PVD was consisted of 15 items, developed by Duncan et al.22 One of subscale is used to assess beliefs about one’s 
own susceptibility to infectious diseases (Perceived Infectability [PVD-PI] with 7 items). Such as “I am more susceptible 
to infectious diseases than the people around me”, and “I am less likely to get a cold, flu, or other illness, even if it’s 
‘spreading around’ (reverse score).” Since the content measured in this subscale is more appropriate to the connotation of 
perceived disease susceptibility, this dimension is mainly used as the measurement tool of perceived vulnerability to 
disease. In addition, for brevity, the similar items in this dimension are removed, leaving five items. The items were rated 
on a 7-point Likert scale (1= “strongly disagree”, 7= “strongly agree”), the higher the score represents the individual feels 
susceptible to the disease. Yu et al have confirmed that the Chinese version of PVD has good psychometric properties in 
the Chinese communities.23 The Cronbach’s α was 0.82 in the present study.

Trust in the Government Scale (TGS)
This study adopts Trust in the Government Subscale of the Self-Efficacy and Trust in the Government Scale, which was 
compiled by Johnson et al.24 Trust in the Government was measured by “Politicians never tell us what they really think” 
(reverse coded), and “I don’t think public officials care much about what people like me think” (reverse coded). The items 
were rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). The Cronbach’s α was 0.72 in the present study.

Anxiety Scale
This study adopts the anxiety subscale of Depression-Anxiety-Stress Scale, which was translated into Chinese version by 
Gong et al and have been confirmed it’s good psychometric properties in the Chinese communities.25 This scale 
comprises 7 items, which were rated on a 4-point Likert scale (0=completely out of line, 3 = fully compliance). 
A mean score of all the items was computed as an index of overall feelings of anxiety and higher scores indicate higher 
levels of anxiety. The Cronbach’s α was 0.86 in the present study.

Statistical Analysis
Harman univariate test was conducted and showed that there was no serious common method bias in this study.26 

Descriptive statistics and the correlation analysis were first conducted. PROCESS Models 6 macros for SPSS was used to 
test the serial mediation models with 5000 random sample bootstrapping confidence intervals (CIs).27 PVD, fear of 
COVID-19, trust in the government and anxiety were study variables, and the gender, age, education background and 
economic situation were used as the control variables. All variables were standardized prior to being analyzed.
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Results
Descriptive Statistics and the Correlation Analysis
Table 1 shows the means, standard deviations, and correlations of the variables. PVD was found to be positively 
correlated with fear of COVID-19 (r = 0.15, p < 0.001), trust in the government (r = 0.11, p < 0.001) and anxiety 
(r = 0.09, p < 0.01); Fear of COVID-19 was positively correlated with anxiety (r = 0.30, p < 0.001) and negatively 
correlated with trust in the government (r = −0.19, p < 0.001); Anxiety negatively correlated with trust in the government 
(r = −0.23, p < 0.001).

Testing for Mediation Effect
To test the serial mediating effect of fear of COVID-19 and trust in the government, 3 linear regression models were run 
by Model 6 of the PROCESS macro.27 To see if there are differences between gender, age, education background and 
economic situation, we used them as the control variables (see Figure 1).

As Table 2 shows, PVD significantly positively predicts fear of COVID-19 and trust in the government. Fear of 
COVID-19 significantly negatively predicted trust in the government; fear of COVID-19 significantly positively 
predicted anxiety; trust in the government significantly negatively predict anxiety. In addition, we found that females 
tended to show lower level of trust in the government compared to males, and more educated individuals show more trust 
in government. Individuals with better family economic conditions and older age tend to have lower levels of anxiety, 

Table 1 Correlations Among the Variables (n = 1085)

M SD 1 2 3 4 5 6 7

1 PVD 18.32 5.13 1
2 Fear of COVID-19 17.20 5.36 0.15*** 1

3 Anxiety 13.02 3.93 0.09** 0.30*** 1

4 Trust in the Government 6.62 1.61 0.11*** −0.19*** −0.23*** 1
5 Age 20.24 3.97 −0.03 −0.06* −0.06* 0.07* 1

6 Gender 1.85 0.36 0.04 0.05 0.07* −0.10** −0.11*** 1

7 Education background 4.04 0.36 0.03 −0.05 0.00 0.07* 0.22*** −0.02 1
8 Economic situation 46.39 17.60 −0.04 −0.09** −0.12*** −0.02 0.00 0.10** 0.06

Notes: Gender was dummy coded as 1 = male, 2 = female; *p < 0.05, **p <0.01, ***p <0.001.

Figure 1 The serial mediation model. 
Notes: Genders, age, education background and economic situation were used as the control variables in the model. Gender was dummy coded as 1 = male, 2 = female; 
**p <0.01, ***p <0.001.
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while females seem to show higher levels of anxiety compared to males. After the addition of fear of COVID-19 and 
trust in the government as mediators, the predictive effect of PVD on anxiety remains significant. Accordingly, fear of 
COVID-19 and trust in the government could be in a partial intermediary role between PVD and anxiety. Further analysis 
reveals that this mediation effect contains three indirect effects: Indirect Effect 1, PVD→fear of COVID-19→anxiety 
(indirect effect = 0.07, SE = 0.01, 95% CI = [0.05, 0.10]); Indirect Effect 2, PVD→trust in the government→anxiety 
(indirect effect = −0.01, SE = 0.00, 95% CI = [−0.02, −0.00]); Indirect Effect 3, PVD→fear of COVID-19→trust in the 
government→anxiety (indirect effect = 0.01, SE = 0.00, 95% CI = [0.00, 0.01]). These results supported our given 
Hypotheses I–IV.

Discussion
This study aimed to explore the psychological mechanism by which perceived vulnerability to disease (PVD) affects 
anxiety levels in the context of COVID-19. The results showed that PVD can predict anxiety level through the mediating 
effect of fear of COVID-19 and trust in the government, and can also affect anxiety level through the chain mediation 
effect of fear of COVID-19 and trust in the government.

This study found that PVD can positively predict anxiety level, which is consistent with previous research results.28 

Studies have shown that individual cognitive differences lead to differences in perceived disease risk.14 As a cognitive 
factor, PVD may change emotional states by influencing individual social cognition and corresponding behavioral 
responses.22 In the context of COVID-19, individuals with higher PVD may perceive COVID-19 as a stressful event 
with higher risk and thus experience higher levels of anxiety.29 Therefore, in the COVID-19 situation, we can try to 
reduce the anxiety level of the public by changing the individual’s cognitive level, such as the susceptibility to disease. 
We can also strengthen physical exercise and professional guidance to shape individuals’ awareness of their disease 
susceptibility before the COVID-19, so as to prevent serious anxiety when the COVID-19 comes.

Table 2 Regression Analyses of Variables in Chain Mediation Model

Dependent Variable Predictor R R2 F β t

Anxiety 0.42 0.17 32.60***
PVD 0.08 4.14***

Fear of COVID-19 0.23 10.69***

Trust in government −0.34 −3.74***
Gender 0.86 2.77**

Age −0.06 −2.20*

Education background 0.26 0.81
Economic situation −0.02 −2.78**

Trust in government 0.25 0.06 11.81***

PVD −0.02 −3.02**

Fear of COVID-19 0.05 7.13***
Gender −0.33 −3.18**

Age 0.02 1.95

Education background 0.21 2.06*
Economic situation 0.00 0.06

Fear of COVID-19 0.27 0.07 16.57***
PVD 0.22 7.98***

Gender 0.71 1.58

Age −0.05 −1.28
Education background −0.61 −1.35

Economic situation −0.03 −2.98

Notes: Gender was dummy coded as 1 = male, 2 = female; *p < 0.05, **p <0.01, ***p <0.001.
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In addition, fear of COVID-19 was found to mediate between PVD and anxiety in this study, suggesting that fear is an 
important factor in understanding PVD-induced anxiety. The possible explanation is that, according to the terror 
management theory, individuals will experience fear and anxiety when facing death threats.7,8 On the other hand, 
PVD may enhance individuals’ fear of COVID-19 by increasing the confirmed and uncontrollable information that 
COVID-19 is of “high risk” to them,30 thereby increasing the level of anxiety. On the other hand, PVD may induce 
anxiety by increasing the uncertainty of an individual’s infection, such as whether he or she can be cured.

Interestingly, this study found that trust in the government also played a mediating role between PVD and anxiety. 
This means that in the context of COVID-19, individuals with higher PVD are more likely to trust in the government. 
This may be because those individuals with higher PVD need to take measures to reduce their risk of infection, but 
cannot achieve this through their own strength and efforts, so they will rely more on and trust in the management 
measures of government. In contrast, for those individuals with low PVD, their perceived risk is low enough that no 
additional measures need to be taken and therefore do not increase their reliance on government regulation. This 
prediction is consistent with previous studies, which found that individuals who believe they are more susceptible to 
disease may pay more attention to COVID-19-related information, adhere more strictly to public safety measures, and 
rely more on the government.31 According to the social support theory, effective government management enables 
individuals to feel strong support and protection, which helps to improve their resilience to catastrophic events and plays 
a buffer role in alleviating psychological pain.32 The results suggest that timely release of effective response measures by 
the government can protect people’s mental health to a certain extent.

By the way, we found that females tended to show lower trust in the government and higher anxiety compared to 
males, which may be related to women having a higher susceptibility to anxiety.33,34 Meanwhile, we found that more 
educated individuals show more trust in government and whose with better family economic conditions and older age 
tend to have lower levels of anxiety. This may be because more educated individuals are more rational when faced with 
public stress events, and more willing to trust governments. At the same time, individuals with better family economic 
conditions can buffer the anxiety caused by the uncertainty of public stress events. An older age means they may have 
more experience, making their thinking more mature and rational, thus showing more confidence and courage when 
facing public stress events. These incidental findings suggest that females may have higher mental health risks in public 
stress events, and that increased educational level, improved family economic conditions, and increased life experience 
may reduce the mental health risks to some extent.

Although this study has some significant findings, there are still some limitations. First, the scales used in this study 
were developed by foreign researchers, among which the Fear of COVID-19 Scale, Trust in the Government Scale, and 
Perceived Vulnerability to Disease Scale have not yet been translated into Chinese versions. The current study is the first 
attempt to translate these scales into Chinese. Therefore, it is necessary to explore more suitable research tools in the 
future. Second, there was a serious gender imbalance in the sample of this study. Although gender was taken as a control 
variable in the analysis, it is necessary to explore whether there are gender differences in some psychological mechan
isms in coping with COVID-19 in the future. Third, the study used the cross-sectional and self-reported measure to 
collect data. Cross-sectional research can obtain a large amount of data in a short period of time, but the research time 
span is so short that researcher cannot in-depth analyses other factors causing individual anxiety. Meanwhile, although 
self-reported measure has the advantages of strong operability, objective, comprehensive and self-diagnosis, the report 
stability is poor as individual anxiety levels changing over time. Hence the depth of our investigation will be limited to 
a certain extent. In the future research, we should employ various methods based on the cross-sequential design to 
comprehensively explore the relationship between perceived vulnerability to disease and anxiety level.

Conclusions
The study concludes that perceived vulnerability to disease could directly and indirectly predict anxiety level through the 
chain-mediated role of the fear of COVID-19 and the trust in the government measure. Specifically, the PVD, as a critical 
risk factor, was significantly and positively associated with fear of COVID-19 as well as negatively associated with trust 
in the government, which could predict the increased level of anxiety during the COVID-19 pandemic.
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This study also analyzed and discussed the role of gender, age, education background and economic situation in the 
relationship between the PVD and anxiety during the COVID-19 pandemic. These findings are of great significance for 
formulating effective intervention programs to reduce people’s mental health risks in response to public stress events in 
the future, such as improving people’s education level, improving family economic conditions, and especially giving 
more attention and help to individual women.
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