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A B S T R A C T   

Background: The COVID-19 pandemic has brought a lot of working stress to medical workers and has a certain 
impact on their mental health. Working stress is closely related to the increase in anxiety, but few studies have 
explored whether their relationship will be affected by positive psychological factors in the special situation. 
Methods: 798 medical workers were investigated online after the outbreak of the COVID-19 (10 February to 1 
March 2020) in China. The relevant questionnaires were used to evaluate working stress, anxiety, sense of 
control, and psychological capital. The moderated mediation model test was performed using the SPSS software 
and PROCESS macro program. 
Results: Working stress could directly affect anxiety, and indirectly affect anxiety through sense of control. In 
addition, psychological capital moderated the direct effect of working stress on anxiety, which is more effective 
at high level of psychological capital. Psychological capital also moderated the second half of the indirect effect 
of working stress on anxiety, at low level of psychological capital, sense of control was more effective in pre
dicting anxiety. 
Limitations: All the data in this study was collected through online questionnaire. The anxiety response measured 
in this study cannot be specific to the viral epidemic. 
Conclusions: Under the COVID-19 epidemic situation, for medical workers, low sense of control and low level of 
psychological capital may be important risk factors of anxiety caused by working stress. Thus, strengthening the 
sense of control and psychological capital of medical workers would be helpful to reduce their anxiety and 
maintain their mental health.   

1. Introduction 

Anxiety, as a universal negative emotion experience (Lang et al., 
2000), has always been an issue of interest for researchers and practi
tioners. Relevant studies have shown that in ordinary situations, anxiety 
is closely related to the environment and individuals’ pressure (Cherry, 
1978; Hunter et al., 2019). Especially, working stress is an important 
factor leading to anxiety (Abbott, 2020; Cherry, 1978; Hunter et al., 
2019; Melchior et al., 2007). Understanding the underlying mechanism 
of stress affecting anxiety can not only improve people’s understanding 
of the relationship between stress and anxiety, but also provide an 
important basis for seeking intervention methods to reduce anxiety. 

Major emergencies often lead to changes in the environment, which 

in turn changes the emotional state of individuals in the environment 
(Beltzer et al., 2019; Mouna et al., 2015; Zhang et al., 2020). The 
outbreak and epidemic of COVID-19 in 2020 was a typical major public 
health emergency (WHO, 2020). The COVID-19 epidemic brought many 
adverse effects to people’s mental state, such as anxiety, depression, 
panic and other negative emotions (Hagerty and Williams, 2020; Sha
nafelt et al., 2020). In general, compared with most other occupations, 
medical workers have higher working stress even in the normal situation 
(Pehlivan et al., 2016). In the COVID-19 epidemic situation, due to the 
particularity of their professional nature, medical workers need to un
dertake more work responsibilities and thus experience stronger work
ing stress in the process of epidemic prevention and control. The 
outbreak of the COVID-19 has caused great changes in the working 
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process and working environment of medical workers, such as 
increasing working hours, increasing work tasks, increasing work risks, 
increasing working procedures, increasing social concerns and 
increasing public pressure, which aggravated the stress of their work. In 
addition, COVID-19 is mainly transmitted through close air droplets and 
close contact. This makes medical workers have a higher risk of infec
tion, which may strengthen their anxiety (Lai et al., 2020; Spoorthy 
et al., 2020; Wu et al., 2020). In the COVID-19 epidemic situation, due to 
the impact of epidemic prevention and control tasks, as well as the risk 
of virus infection, the working stress of medical workers increases, this 
may cause more serious anxiety in medical workers. Therefore, this 
study hypothesized that work stress could positively predict the anxiety 
of medical workers in the COVID-19 epidemic situation (H1). Although 
previous studies have revealed that working stress is an important factor 
leading to anxiety in ordinary situations, but in the context of major 
public health events (such as the COVID-19 epidemic situation), 
whether the influence of medical workers’ working stress on anxiety is 
positively influenced by the positive psychological traits of individuals, 
and whether the mechanism of action is similar to that in ordinary sit
uations? There is still little discussion on this issue. 

Previous studies have shown that anxiety is affected by sense of 
control, the sense of control may play a fundamental role in the for
mation and persistence of anxiety (Gallagher and Trigg, 2016; Huang 
et al., 2019; Zhang et al., 2017). The sense of control refers to a feeling or 
belief that an individual controls his own behavior and controls the 
external world through their behaviors (Beck et al., 2017; Moore and 
Fletcher, 2012; Moore and Obhi, 2012), and has an important impact on 
the individual’s mental health. Individuals with higher sense of control 
usually have better mental health status (Bryson et al., 2007; Ward, 
2013). Related research shows that the level of stress has a certain 
impact on individual’s sense of control. The higher level of stress is 
associated with the lower degree of control (O’Connor and Shimizu, 
2002). It has been shown that the sense of control has a partial medi
ating effect between stress, anxiety and job satisfaction (Wei et al., 
2014). In the occupational environment, job insecurity is related to the 
increase of work stress, i.e., long-term job insecurity may lead to the 
weakened personal sense of control (Glavin, 2013). Gibbs et al. (1998) 
found that environment and personal security have a certain impact on 
the sense of control, environmental factors and personal security 
directly or indirectly affect individuals’ emotional state through the 
sense of control, low sense of control may lead to more negative emo
tions. In the COVID-19 epidemic situation, the occupational environ
ment of medical workers has changed due to the outbreak of the 
epidemic. The change of working environment and the increase of 
working stress may affect their sense of control and make anxiety 
prominent. Therefore, this study assumes that the sense of control plays 
a mediating role in the process of working stress affecting medical 
workers’ anxiety (H2). 

The mediating effect of sense of control can explain how working 
stress affects anxiety. Of note, not all medical workers in special envi
ronment will have obvious anxiety (Lai et al., 2020). Some studies have 
shown that psychological resilience can play a partial mediating role 
between working stress and anxiety (Wen et al., 2014). For instance, 
self-efficacy has a moderating effect on the relationship between 
working stress and anxiety of female staff (Kahn and Long, 1988), and 
self-concern also has a moderating effect on college students’ stress and 
anxiety (Chen et al., 2014). These findings suggest that there are some 
moderating factors between working stress and anxiety. For medical 
workers in the COVID-19 epidemic situation, some of their own positive 
psychological resources may reduce the risk of anxiety, and psycho
logical capital is one of the most important psychological resources. 

Psychological capital refers to an individual’s positive psychological 
state in the process of growth and development (Luthans et al., 2004; 
Luthans and Youssef, 2004), which usually includes four core compo
nents: self-efficacy, optimization, resilience and hope (Luthans et al., 
2007). Individuals’ psychological capital is closely related to their 

mental health (Zhang et al., 2010). For instance, high psychological 
capital is positively correlated with positive emotions (Avey et al., 
2008). Related research shows that psychological capital can positively 
predict adolescents’ life satisfaction and negatively predict anxiety, and 
has a moderating effect on the relationship between cumulative family 
risk and anxiety (Xiong et al., 2020). Using psychological capital to cope 
with stress and risks can be seen as a self-regulating process that mo
bilizes its own psychological resources to meet external challenges 
(Molden et al., 2016). According to the theory of self-depletion, when 
people are faced with stress and risks, they will mobilize internal re
sources to respond. However, the capacity of individuals’ internal re
sources is different and limited, serious stress or risk will lead to the 
depletion of internal psychological resources. If internal resources are 
not replenished in time, the retrieval process will be blocked after 
depletion, which will affect mental health (Baumeister et al., 1998). 
Individuals with high psychological capital have more positive psy
chological resources to cope with stress and risk, while individuals with 
low psychological capital are more likely to have internal resources 
depletion and lead to more mental health problems (Xiong et al., 2020). 
The COVID-19 epidemic situation brings challenges to people’s life 
safety. Medical workers need to bear more risks and stress. In the process 
of coping with these risks and stress, their psychological capital may 
play a positive moderating role. Therefore, this study hypothesized that 
psychological capital plays a moderating role in the process of working 
stress affecting anxiety (H3). The broaden-and-build theory of positive 
emotions (Fredrickson, 2001; Fredrickson, 2004) proposes that in
dividuals with high psychological capital have more flexible cognitive 
and behavioral patterns, are more proactive in dealing with external 
stress and risks, and are more likely to obtain energy supplements from 
the outside environment. Accordingly, individuals with high psycho
logical capital may have a higher sense of control. Meanwhile, in
dividuals with a high sense of control may be more active in coping with 
the stress and risk through psychological capital, so as to reduce the risk 
of anxiety. Thus, it was hypothesized that psychological capital play a 
moderating role in the process of working stress affecting sense of 
control (H4), and psychological capital may also play a moderating role 
in the process of sense of control affecting anxiety (H5). 

To sum up, the current study hypothesized a moderated mediating 
model with sense of control as a mediating variable and psychological 
capital as a moderating variable (Fig. 1). Systematically explored the 
effects of psychological capital and sense of control in the process of 
working stress affecting anxiety, and provided empirical data. Specif
ically, we examined whether the sense of control plays an intermediary 
role in the relationship between working stress and anxiety in medical 
workers under the COVID-19 epidemic environment, and examined 
whether psychological capital regulates the intermediary process in 
which working stress affects the anxiety of medical workers. 

2. Methods 

2.1. Participants 

The participants were 798 medical workers who were distributed in 
5 provinces or of China (Sichuan, Chongqing, Shaanxi, Shanxi, Inner 
Mongolia, and Guangdong). The data were collected through an online 
questionnaire between February 10 and March 1, 2020. Through the 
masking scale (5 items in total; if the score of one participant was more 
than 3 points, his/her data was invalid), the data of three participants 
were excluded, and finally 795 valid data were obtained. The age of the 
participants ranged from 21 to 55 years (M = 35.84 years, SD = 8.41). 
The detailed demographic information is shown in Table 1. The survey 
was agreed with the ethical review of the Ethics Committee of the 
Faculty of Psychology, Southwest University (IRB NO. 2019087). 
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2.2. Measures 

2.2.1. Working stress 
The work stressor scale for clinicians (Chen, 2009) was used to 

evaluate medical workers working stress. There were 20 items in the 
scale, including 12 items of stressors, such as "my working time is very 
long", and 8 items of stress feeling, such as "my work makes me feel tired 
on duty every day". Each item was assessed on a 5-point Likert scale 
(strongly disagree to strongly agree). The Cronbach’s alpha of the scale 
was 0.94. 

2.2.2. Anxiety 
The Generalized Anxiety Disorder Questionnaire (GAD-7) was used 

to measure the anxiety of the participants in the past two weeks 
(Toussaint et al., 2020). The scale has a total of 7 items, using a 4-level 
score (0 = "not at all", 3 = "almost every day"), the higher the total score, 
the more serious the anxiety. The Chinese version of GAD-7 scale is 
widely used clinically in China (Qu and Sheng, 2015). In this study, the 
Cronbach’s alpha of the scale was 0.94. 

2.2.3. Sense of control 
The Sense of Control Scale compiled by Lachman and Weaver (1998) 

was translated and revised by Li (2012). The scale includes two di
mensions, personal mastery and perceived constraints, with a total of 12 

items. A 7-point scoring is adopted, from 1 point for "completely 
disagree" to 7 points for "completely agree". In order to obtain the total 
score of the sense of control, refer to the existing research (Kraus et al., 
2009), reverse scoring all the items of the “perceived constraints” sub
scale, and then sum the two subscales. The higher the total score, the 
higher the level of sense of control. The Cronbach’s alpha of the scale in 
this study is 0.85. 

2.2.4. Psychological capital 
The psychological capital questionnaire compiled by Luthans et al. 

(2007) was used to measure the psychological capital of the participants. 
The questionnaire consists of four dimensions: self-efficacy, hope, 
resilience, and optimism. It has 24 items and used a 6-point scoring 
method, ranging from 1 point for “strongly disagree” to 6 points for 
“strongly agree”. The questionnaire has good reliability and validity 
(Bai et al., 2010). In this study, the Cronbach’s alpha was 0.96. 

2.3. Procedure and statistical analysis 

This study uses online questionnaires to conduct the test. All ques
tionnaires are filled out voluntarily and anonymously, they will be 
submitted and recovered upon completion. Using SPSS 23.0 for statis
tical analysis and Bootstrap method to test the significance of regression 
coefficients (Wen and Ye, 2014a).Using PROCESS macro program 
written by Hayes (2013) (downloaded from http://www.Afhayes.com) 
in Model 1 and Model 4 to test the specific moderation effect and 
mediation effect. The sample distribution was reconstructed by random 
sampling with effective replacement. In this study, a total of 5000 
samples were constructed, each with a sample size of 795. From this, the 
standard error (SE) and 95% confidence interval (95% CI) of the 
parameter estimate were obtained. If the 95% CI does not include zero, it 
means that the statistical results have significance. 

3. Results 

3.1. Common method bias testing 

The use of questionnaires in this study may lead to common method 
deviations. In order to avoid the possible deviation, the scales were ar
ranged separately, some items were scored reversely, and anonymity 
was emphasized. According to the previous suggestions (Xiong et al., 
2012), the Harman single factor analysis was used to test common 
method deviations. The results showed that 11 factors were generated 
when the rotation was not conducted. The first factor explained 22.67% 
variance variation, which was less than 40% critical standard, indicating 
that there was no obvious common method deviation. 

3.2. Mean, standard deviation and correlations for all study variables 

The mean, standard deviation and correlation coefficient of each 
variable are shown in Table 2. Working stress is significantly negatively 
correlated with sense of control and psychological capital, and 

Fig. 1. A moderated mediation model.  

Table 1 
Demographic information of participants (n = 795).  

Variable Classification Number Proportion 
(%) 

Sex Male 225 28.3 
Female 570 71.7 

Job type Physician 225 28.3 
Nurse 275 34.6 
Other 295 37.1 

Medical institution level Frist level 30 3.8 
Second level 90 11.3 
Third level 675 84.9 

Education Technical secondary 
school and below 

45 5.7 

Junior college 245 30.8 
Undergraduate 465 58.5 
Graduate or above 40 5. 

Working years ≤ 5 130 16.4 
6-10 235 29.6 
11-20 185 23.3 
≥ 21 245 30.8 

Current monthly number 
of patients treated or 
managed 

≤ 50 285 35.8 
51-100 260 32.7 
101-150 55 6.9 
151-200 35 4.4 
≥ 201 160 20.1 

Physical health Good health 645 81.1 
Suffering from general 
and curable diseases 

110 13.8 

Suffering from chronic or 
serious diseases 

40 5.0  
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significantly positively correlated with anxiety. Anxiety is significantly 
negatively correlated with sense of control and psychological capital. 
Sense of control is significantly positively correlated with psychological 
capital. 

3.3. Hypothesis testing 

According to the analysis steps of the moderated mediation model 
proposed by Wen and Ye (2014b). Under the conditions of controlling 
sex, job type, medical institution level, education, working years, cur
rent monthly diagnosis and treatment of patients, and physical health, a 
moderated mediation model was constructed with sense of control as the 
mediating variable and psychological capital as the moderating vari
able. The test results are shown in Table 3. 

The test of the moderated mediation model in this study found that 
working stress in the COVID-19 epidemic situation can positively predict 
the anxiety of medical workers, and the results confirm H1. The sense of 
control plays a part of the mediating role in the relationship between 
working stress and anxiety of medical workers in the COVID-19 
epidemic situation, and the mediating effect of the sense of control ac
counts for 38.04% of the total effect, this result proves H2. Psychological 
capital has a moderating effect on the direct path of working stress 
affecting anxiety, thus H3 has been confirmed. Psychological capital has 
no moderating effect on the first half of the path mediated by the sense of 
control, but has a moderating effect on the second half of the path. 
Therefore, H4 has not been confirmed, while H5 has been confirmed. In 
order to explain the moderated mediation model more clearly, using the 
average score of psychological capital plus or minus one standard de
viation, the participates were divided into a high psychological capital 
group (participants above average plus one SD) and a low psychological 
capital group (participants below average minus one SD). Through 
simple slope analysis, we further examine the predictive effect of 
working stress and sense of control on anxiety under different levels of 

psychological capital. The results show that, when the level of psycho
logical capital is low, the predictive effect of working stress on anxiety is 
not significant (t = .07, p = .95); when the level of psychological capital 
is high, working stress significantly positively predicts anxiety, with a 
simple slope b = .05 (t = 4.10, p < .001), which shows that with the 
increase of psychological capital level, the predictive effect of working 
stress on anxiety is enhanced, but the anxiety level of the high psycho
logical capital group is significantly lower than that of the low psycho
logical capital group (see Fig. 2). When the level of psychological capital 
is low, the sense of control significantly negatively predicts anxiety, and 
the simple slope b = -.21 (t = -8.16, p < .001); when the level of psy
chological capital is high, the sense of control significantly negatively 
predicts anxiety, but the predictive effect is small, the simple slope b =
-.04 (t = -2.24, p = .03), as shown in Fig. 3., which shows that with the 
increase of psychological capital level, the predictive effect of sense of 
control on anxiety gradually weakens, that is, higher psychological 
capital weakens the mediating effect of sense of control. 

4. Discussion 

This study explored the impact of medical workers’ working stress on 
anxiety and its internal mechanism under the COVID-19 epidemic sit
uation. The results found that working stress has a positively predictive 
effect on anxiety, which is consistent with previous research results 
(Abbott, 2020; Hunter et al., 2019), indicating that working stress is an 
important factor leading to anxiety. Especially in the COVID-19 
epidemic environment, due to the special occupational nature of med
ical workers and the impact of the special environment of the epidemic, 
medical workers experience more stress at work and more negative 
emotions (Wu et al., 2020). 

In addition, the results of this study show that in the COVID-19 
epidemic situation, the sense of control plays a mediating role in the 
process of working stress affecting anxiety (Gallagher and Trigg, 2016; 
Huang et al., 2019). According to the theory of limited self-control, 
self-control and mental health are closely related, and external stress
ful situations will deplete self-control resources, which in turn will lead 
to maladjustment or emotional behavior problems (Tan and Guo, 2008). 
Individuals under high working stress will show obvious work insecurity 
and loss of self-control, resulting in a weakened sense of personal control 
(Glavin, 2013). When working in an unsafe or dangerous environment, 
the individual’s sense of work insecurity is more serious, leading to a 
lower sense of control, and thus unable to effectively deal with 

Table 2 
Mean, standard deviation and correlations for all study variables.   

M SD 1 2 3 

1. Working stress 53.94 16.01 —   
2. Anxiety 10.09 3.94 0.46** —  
3. Sense of control 57.57 10.72 -0.69** -0.53** — 
4. Psychological capital 108.20 16.56 -0.46** -0.48** 0.62** 

Note. **p < 0.01. 

Table 3 
The results of the moderated mediation model test.  

Predictor Variable Equation 1 (outcome variable: 
anxiety) 

Equation 2 (outcome variable: sense of 
control) 

Equation 1 (outcome variable: 
anxiety) 

β t 95%CI В t 95%CI β t 95%CI 

Sex -0.07 -2.38* [-1.14, -0.11] 2.49 4.52*** [1.41, 3.57] -0.31 -1.20 [-0.81, 0.20] 
Job type -0.08 -2.49* [-0.42, -0.05] -0.28 -1.39 [-0.67, 0.11] -0.26 -2.85** [-0.44, -0.08] 
Medical institution level -0.12 -3.86*** [-1.47, -0.48] 1.92 3.61*** [0.87, 2.96] -0.82 -3.33*** [-1.30, -0.34] 
Education 0.05 1.65 [-0.06, 0.68] -0.88 -2.23* [-1.66, -0.10] 0.23 1.26 [-0.13, 0.58] 
Working years 0.08 2.15* [0.02, 0.53] -0.02 -3.76*** [-1.55, -0.49] 0.09 0.73 [-0.16, 0.34] 
Current monthly number of patients treated or 

managed 
-0.14 -4.50*** [-0.52, -0.21] -0.02 -0.13 [-0.35, 0.31] -0.37 -4.71*** [-0.52, -0.21] 

Physical health -0.05 -1.43 [-0.80, 0.13] 1.68 3.37*** [0.70, 2.66] -0.19 -0.84 [-0.64, 0.26] 
Working stress 0.28 8.23*** [0.05, 0.09] -0.32 -18.07*** [-0.35, -0.28] 0.03 2.60** [0.01, 0.04] 
Psychological capital -0.33 -9.53*** [-0.10, -0.06] 0.28 16.35*** [0.25, 0.32] -0.05 -5.42*** [-0.07, -0.03] 
Interactive item 1 -0.08 -2.65** [-0.002, 

-0.001] 
-0.002 -1.82 [-0.003, 

0.001] 
0.002 2.50* [0.001, 

0.003] 
Interactive item 2       0.005 6.15*** [0.004, 

0.007] 
Sense of control       -0.12 -7.16*** [-0.16, -0.09] 
R .60 .78 .64 
R2 .36 .62 .41 
F 43.47*** 125.73*** 44.77*** 

Note. ***p < 0.001, **p < 0.01, *p < 0.05. The standard score was used for each variable in the model. Interactive item 1 is the product of working stress and 
psychological capital, and Interactive item 2 is the product of sense of control and psychological capital. 
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environmental crisis and work stress, making individuals more likely to 
suffer from negative emotions such as anxiety, depression, despair 
(Gibbs et al., 1998). Therefore, as a bridge between working stress and 
anxiety, sense of control may be an important factor to improve the 
anxiety of medical workers under the COVID-19 epidemic situation. 

The results of this study confirm that psychological capital has a 
moderating effect on the direct path of work stress affecting anxiety. The 
anxiety level of medical workers with high psychological capital level is 
significantly lower, and with the increase of working stress, the anxiety 
of medical workers with high psychological capital also increases 
significantly. Therefore, high psychological capital can buffer the impact 
of working stress on anxiety, while low psychological capital may be an 
important risk factor for medical workers to develop anxiety under the 
working stress. As a positive psychological feature, psychological capital 
is often positively correlated with positive emotions (Avey et al., 2008). 
When dealing with external pressure or risk, individuals can mobilize 
their own resources to deal with them (Molden et al., 2016), thus 
effectively reducing the risk of adverse emotions (Kwok, 2019; 
Schotanus-Dijkstra et al., 2017). Compared with individuals with low 
psychological capital, individuals with high psychological capital have 
lower risk of psychological exhaustion because they have more psy
chological resources (Xiong et al., 2020). Especially in the unsafe envi
ronment of the COVID-19 epidemic situation, high psychological capital 
can buffer the adverse effects of external stress and risk on individual 

psychology, and reduce individual anxiety experience. 
In addition, the results showed that psychological capital also has a 

moderating effect in the process of sense of control affecting anxiety. 
The positive effect of sense of control was stronger in individuals with 
low psychological capital. With the increase of psychological capital 
level, the anxiety of medical workers indicated a significant downward 
trend. Thus, high psychological capital can reduce the high anxiety risk 
of medical workers under the low sense of control, that is, psychological 
capital can be used as an internal cause to regulate the influence of sense 
of control on anxiety. Individuals with high psychological capital 
generally have more positive psychological resources to cope with stress 
and risk. Rich psychological resources can enhance the sense of control 
and improve the ability of coping with stress and risk, so as to reduce the 
risk of negative emotions in the adverse environment (Demir, 2018; 
Molden et al., 2016). Compared with individuals with low psychological 
capital, individuals with high psychological capital have more flexible 
cognitive and behavioral patterns and high initiative in coping with 
external pressure (Fredrickson, 2001), which makes individuals have 
higher sense of control and reduce the possibility of anxiety. 

However, the moderating effect of psychological capital is different 
between the direct and indirect paths in this model. The moderating 
effect of psychological capital on the direct path is greater than that on 
the latter half path. This may be due to the fact that psychological 
capital, as a positive psychological trait formed and displayed in the 

Fig. 2. The moderating role of psychological capital in the process of working stress affecting anxiety.  

Fig. 3. The moderating role of psychological capital in the process of sense of control affecting anxiety.  
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process of individual growth and development, should play a more 
direct and natural role in responding to external stress and risks. Espe
cially in this COVID-19 epidemic situation, although this positive role 
may also occur in other indirect psychological processes, which however 
is less than the direct process. In addition, the working stress of medical 
workers is higher under the COVID-19 epidemic situation than under a 
normal situation. Increased work requirements and higher risk of 
infection make medical workers more nervous (such as fear and sensi
tivity) than usual (Rymarowicz et al., 2020), which may weaken the 
moderating effect of psychological capital in the working stress affects 
anxiety through the sense of control. 

From the perspective of individual positive psychological factors, 
this study explored the influence and mechanism of working stress on 
anxiety of medical workers in the COVID-19 epidemic situation, and 
analyzed the factors and internal mechanism influencing the mental 
health of special occupational groups in major emergencies, which has 
certain theoretical significance. Especially when the COVID-19 is still 
rampant all over the world, it is more practical value to explore the 
mechanism of mental health of medical workers. In addition, this study 
confirmed that the sense of control and psychological capital have a 
certain role in the process of working stress influencing anxiety, and 
explored its internal mechanism. In general, the results confirmed that 
the regulation of positive psychological characteristics on negative 
emotions in special situations is consistent with that in ordinary situa
tions. However, they also show some new features. First, psychological 
capital only moderating the second half of the process in which the sense 
of control is mediated, but does not have a moderating effect on the 
process of working stress affecting the sense of control. Second, the re
sults of this study confirmed that psychological capital can moderating 
the relationship between working stress and anxiety. Third, low sense of 
control and low psychological capital are the important risk factors of 
anxiety caused by working stress in the COVID-19 epidemic situation. 

The results of this study have guiding significance for the prevention 
and intervention of negative emotions of medical workers. Improving 
the psychological capital or enhancing the sense of control may help to 
reduce the anxiety risk of individuals in high working stress situation. 
Relevant research shows that mindfulness training, psychological group 
assistance and other ways can improve people’s psychological capital 
and sense of control (Zhang et al., 2019), which provides a way for us to 
reduce the anxiety of medical workers in the stress situation. 

5. Limitations and directions for future research 

This study still has some limitations. First, all the data in this study 
was collected through online questionnaire, the data through self- 
reporting, which may have a certain impact on the accuracy of the 
data. Second, this study used GAD-7 scale as a tool to evaluate anxiety, 
which is not a special anxiety of COVID-19 pandemic. Therefore, the 
anxiety response measured in this study cannot be specific to the viral 
epidemic. Third, this study uses a cross-sectional research design, so 
causal reasoning could not be obtained. Future research can explore the 
causal relationship between variables through tracking research. 
Finally, in a stressful situation, the anxiety of individuals with special 
occupations may also be affected by other factors. This study only an
alyzes the relationship between psychological capital, sense of control 
and anxiety. In the future, the researcher should further explore the 
relationship between other factors and anxiety, in order to understand 
the mechanism of anxiety, and provide a scientific basis for promoting 
the mental health of medical workers more comprehensively. 

6. Conclusion 

The main conclusions of this study are listed as follows:  

(1) The working stress of medical workers under the COVID-19 
epidemic situation significantly positively predicts their anxiety 
level.  

(2) The sense of control plays a part of the mediating role in the 
relationship between working stress and anxiety of medical 
workers.  

(3) Psychological capital has a moderating effect on the direct path of 
working stress affecting anxiety, and it also has a moderating 
effect in the second half of the mediating effect of the sense of 
control on working stress and anxiety. 

Funding Statement 

This study was funded by the Department of Science and Technology 
of Sichuan Province (2020JDR0363), the Sichuan Provincial Health 
Commission of Science and Technology Project (20PJ281), and the 
National Natural Science Foundation of China (32171040, 31771254). 
The funders had no role in the design and conduct of the study; collec
tion, management, analysis, and interpretation of the data; preparation, 
review, or approval of the manuscript; and decision to submit the 
manuscript for publication. 

Ethical Standards 

The authors assert that all procedures contributing to this work 
comply with the ethical standards of the relevant national and institu
tional committees on human experimentation and with the Helsinki 
Declaration of 1975, as revised in 2008. 

CRediT authorship contribution statement 

Yongqing Hou: Conceptualization, Data curation, Investigation, 
Formal analysis, Methodology, Writing – original draft, Writing – review 
& editing. Wanying Hou: Conceptualization, Formal analysis, Meth
odology. Yinghui Zhang: Data curation, Investigation. Wen Liu: Data 
curation, Investigation. Antao Chen: Conceptualization, Writing – 
original draft, Writing – review & editing. 

Declaration of Competing Interest 

No authors of this paper have any conflicts of interest. 

Acknowledgements 

Thanks to all those who participated in this investigation. We would 
like to thank Ms. Hongni Xiang for her contribution in data collation. 

Supplementary materials 

Supplementary material associated with this article can be found, in 
the online version, at doi:10.1016/j.jad.2021.10.072. 

References 

Abbott, A., 2020. Stress, anxiety, harassment: huge survey reveals pressures of scientists’ 
working lives. Nature 577 (7791), 460–461. https://doi.org/10.1038/d41586-020- 
00101-9. 

Avey, J.B., Wernsing, T.S., Luthans, F., 2008. Can positive employees help positive 
organizational change? Impact of psychological capital and emotions on relevant 
attitudes and behaviors. J. Appl. Behav. Sci. 44 (1), 48–70. 

Bai, L.Y., Zheng, X.Y., Liu, W., Hu, L.L., 2010. A review of psychological capital research. 
J. Fuzhou Univ. (Phil. Soc. Sci.) 24 (05), 79–82. 

Baumeister, R.F., Bratslavsky, E., Muraven, M., Tice, D.M., 1998. Ego depletion: is the 
active self a limited resource? J. Pers. Soc. Psychol. 74 (5), 1252–1265. https://doi. 
org/10.1037/0022-3514.74.5.1252. 

Beck, B., Di Costa, S., Haggard, P., 2017. Having control over the external world 
increases the implicit sense of agency. Cognition 162, 54–60. https://doi.org/ 
10.1016/j.cognition.2017.02.002. 

Y. Hou et al.                                                                                                                                                                                                                                     

https://doi.org/10.1016/j.jad.2021.10.072
https://doi.org/10.1038/d41586-020-00101-9
https://doi.org/10.1038/d41586-020-00101-9
http://refhub.elsevier.com/S0165-0327(21)01157-5/sbref0002
http://refhub.elsevier.com/S0165-0327(21)01157-5/sbref0002
http://refhub.elsevier.com/S0165-0327(21)01157-5/sbref0002
http://refhub.elsevier.com/S0165-0327(21)01157-5/sbref0003
http://refhub.elsevier.com/S0165-0327(21)01157-5/sbref0003
https://doi.org/10.1037/0022-3514.74.5.1252
https://doi.org/10.1037/0022-3514.74.5.1252
https://doi.org/10.1016/j.cognition.2017.02.002
https://doi.org/10.1016/j.cognition.2017.02.002


Journal of Affective Disorders 297 (2022) 314–320

320

Beltzer, M. L., Adams, S., Beling, P. A., & Teachman, B. A. (2019). Social anxiety and 
dynamic social reinforcement learning in a volatile environment, 7(6), 1372-1388. 
doi: https://doi.org/10.1177/2167702619858425. 

Bryson, L., Warner-Smith, P., Brown, P., Fray, L., 2007. Managing the work–life roller- 
coaster: private stress or public health issue? Soc. Sci. Med. 65 (6), 1142–1153. 
https://doi.org/10.1016/j.socscimed.2007.04.027. 

Chen, J.F., Wei, J., Zhang, J.F., Lu, S., 2014. Moderating role of self-focused attention on 
the relationship between stress and negative affect. Chinese J. Clin. Psychol. 22 (06), 
1087–1090. 

Chen, J.P., 2009. Development and Application of Work Stressor Scale for Clinicians. 
Shanghai Normal University. Unpublished master’s thesisRetrieved from. http://kns. 
cnki.net/KCMS/detail/detail.aspx. ?FileName=2010029319. 
nh&DbName=CMFD2010 Available from CNKI: Master.  

Cherry, N., 1978. Stress, anxiety and work: a longitudinal study. J. Occupat. Psychol. 51 
(3), 259–270. https://doi.org/10.1111/j.2044-8325.1978.tb00422.x. 

Demir, S., 2018. The relationship between psychological capital and stress, anxiety, 
burnout, job satisfaction, and job involvement. Eur. J. Educ. Res. 75 (2), 137–153. 
https://doi.org/10.14689/ejer.2018.75.8. 

Fredrickson, B.L., 2001. The role of positive emotions in positive psychology: the 
broaden-and-build theory of positive emotion. Am. Psychol. 56 (3), 218–226. 
https://doi.org/10.1037/0003-066X.56.3.218. 

Fredrickson, B.L., 2004. The broaden-and-build theory of positive emotions. Philos. 
Trans. 359 (1449), 1367–1377. https://doi.org/10.1098/rstb.2004.1512. 

Gallagher, S., Trigg, D., 2016. Agency and anxiety: delusions of control and loss of 
control in Schizophrenia and Agoraphobia. Front. Hum. Neurosci. 10 (459), 10. 
https://doi.org/10.3389/fnhum2016.00459. 

Gibbs, J.J., Puzzanchera, C.M., Hanrahan, K.J., Giever, D., 1998. The influence of 
personal safety and other environmental concerns on sense of control and emotional 
well-being. Crim. Justice Behav. 25 (4), 403–425. https://doi.org/10.1177/ 
0093854898025004001. 

Glavin, P., 2013. The impact of job insecurity and job degradation on the sense of 
personal control. Work Occup. 40 (2), 115–142. https://doi.org/10.1177/ 
0730888413481031. 

Hagerty, S.L., Williams, L.M., 2020. The impact of COVID-19 on mental health: The 
interactive roles of brain biotypes and human connection. Brain Behav. Immun.- 
Health 5 (5), 1–4. https://doi.org/10.1016/j.bbih.2020.100078. 

Hayes, A.F., 2013. Introduction to Mediation, Moderation, and Conditional Process 
Analysis: A Regression-Based Approach. The Guilford Press, New York, NY.  

Huang, Y.Z., Jiang, J.Q., Yao, N.S., Zhao, N., Qian, M.Y., 2019. Self-focused attention and 
social anxiety: the mediation effect of sense of control. Chin. J. Clin. Psychol. 27 
(06), 1232–1236. https://doi.org/10.16128/j.cnki.1005-3611.2019.06.031. 

Hunter, B., Fenwick, J., Sidebotham, M., Henley, J., 2019. Midwives in the United 
Kingdom: levels of burnout, depression, anxiety and stress and associated predictors. 
Midwifery 79, 102526. https://doi.org/10.1016/j.midw.2019.08.008. 

Kahn, S.E., Long, B.C., 1988. Work-related stress, self-efficacy, and well-being of female 
clerical workers. Counselling Psychol. Q. 1 (2-3), 145–153. https://doi.org/ 
10.1080/09515078808254197. 

Kraus, M.W., Piff, P.K., Keltner, D., 2009. Social class, sense of control, and social 
explanation. J. Personal. Soc. Psychol. 97 (6), 992–1004. https://doi.org/10.1037/ 
a0016357. 

Kwok, S.Y.C.L., 2019. Integrating positive psychology and elements of music therapy to 
alleviate adolescent anxiety. Res. Soc. Work Pract. https://doi.org/10.1177/ 
1049731518773423, 104973151877342.  

Lachman, M.E., Weaver, S.L., 1998. The sense of control as a moderator of social class 
differences in health and well-being. J. Pers. Soc. Psychol. 74 (3), 763–773. https:// 
doi.org/10.1037/0022-3514.74.3.763. 

Lai, J., Ma, S., Wang, Y., Cai, Z., Hu, J., Wei, N., Hu, S., 2020. Factors associated with 
mental health outcomes among health care workers exposed to coronavirus disease 
2019. JAMA Netw. Open 3 (3), e203976. https://doi.org/10.1001/ 
jamanetworkopen.2020.3976. 

Lang, P.J., Davis, M., Ohman, A., 2000. Fear and anxiety: animal models and human 
cognitive psychophysiology. J. Affect. Disord. 61 (3), 137–159. https://doi.org/ 
10.1016/S0165-0327(00)00343-8. 

Li, J., 2012. A Study on the Attribution Tendency of Different Social Strata to the Gap 
Between the Rich and the Poor. Central China Normal University, Wuhan. 
Unpublished doctoral dissertationRetrieved from Available from CNKI: Doctor.  

Luthans, F., Luthans, K.W., Luthans, B.C., 2004. Positive psychological capital: Beyond 
human and social capita1. Bus. Horiz. 47 (1), 45–50. 

Luthans, F., Youssef, C., Avolio, B., 2007. Psychological Capital. Oxford University Press, 
New York.  

Luthans, F., Youssef, C., 2004. Human, social, and now positive psychological capital 
management: Investing in people for competitive advantage. Organ. Dyn. 32 (2), 
143–160. 

Melchior, M., Caspi, A., Milne, B.J., Danese, A., Poulton, R., Moffitt, T.E., 2007. Work 
stress precipitates depression and anxiety in young, working women and men. 
Psychol. Med. 37 (8), 1119–1129. https://doi.org/10.1017/S0033291707000414. 

Molden, D.C., Hui, C.M., Scholer, A.A., 2016. Understanding self-regulation failure: A 
motivated effort-allocation account (Eds.). In: Hirt, E.R., Clarkson, J.J., Jia, L. (Eds.), 
Self-Regulation and Ego Control. Academic Press (425-459)(Reprinted.  

Moore, J.W., Fletcher, P.C., 2012. Sense of agency in health and disease: a review of cue 
integration approaches. Conscious. Cogn. 21 (1), 59–68. https://doi.org/10.1016/j. 
concog.2011.08.010. 

Moore, J.W., Obhi, S.S., 2012. Intentional binding and the sense of agency: a review. 
Conscious. Cogn. 21 (1), 546–561. https://doi.org/10.1016/j.concog.2011.12.002. 

Mouna, B., Fahem, K., Lamjed, B.S., 2015. Modelling and simulation of human 
behavioural and emotional dynamics during emergencies: a review of the state-of- 
the-art. Int. J. Emergency Manage. 11 (2), 129–145. https://doi.org/10.1504/ 
IJEM.2015.071047. 

O’Connor, D.B., Shimizu, M., 2002. Sense of personal control, stress and coping style: a 
cross-cultural study. Stress Health 18 (4), 173–183. https://doi.org/10.1002/ 
smi.939. 

Pehlivan, E., Tekin, C., Mete, B., Nacar, E., 2016. Job stress status and the influencing 
factors of staff working at a medical center in Malatya Turkey: Erkan Pehlivan. Eur. 
J. Public Health 26 (1), 443. https://doi.org/10.1093/eurpub/ckw175.026. 

Qu, S., Sheng, L., 2015. Diagnostic test of screening generalized anxiety disorders in 
general hospital psychological department with GAD-7. Chin. Mental Health J. 29 
(12), 939–944. https://doi.org/10.3969/j.issn.1000-6729.2015.12.010. 

Rymarowicz, J., Stefura, T., Major, P., Szeliga, J., Wallner, G., Nowakowski, M., 
Edziwiatr, M.P., 2020. General surgeons’ attitudes towards COVID-19: a national 
survey during the SARS-CoV-2 virus outbreak. Eur. Surg. https://doi.org/10.1007/ 
s10353-020-00649-w. 

Schotanus-Dijkstra, M., Pieterse, M.E., Drossaert, C.H.C., Walburg, J.A., Bohlmeijer, E.T., 
2017. Possible mechanisms in a multicomponent email guided positive psychology 
intervention to improve mental well-being, anxiety and depression: a multiple 
mediation model. J. Posit. Psychol. 1–15. https://doi.org/10.1080/ 
17439760.2017.1388430. 

Shanafelt, T., Ripp, J., Trockel, M., 2020. Understanding and addressing sources of 
anxiety among health care professionals during the COVID-19 pandemic. JAMA 323 
(21), 2133. https://doi.org/10.1001/jama.2020.5893. 

Spoorthy, M.S., Pratapa, S.K., Mahant, S., 2020. Mental health problems faced by 
healthcare workers due to the COVID-19 pandemic-A review. Asian J. Psychiatry 51 
(6), 1–4. https://doi.org/10.1016/j.ajp.2020.102119. 

Tan, S.H., Guo, Y.Y., 2008. A Limited resour ce model of self- control and the relevant 
studies. Chin. J. Clin. Psychol. 16 (3), 309–311. https://doi.org/10.16128/j. 
cnki.1005-3611.2008.03.029. 

Toussaint, A., Hüsing, P., Gumz, A., Wingenfeld, K., Härter, M., Schramm, E., Löwe, B., 
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