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Abstract— Objective: Understand the current situation of hospital error management climate, nurses' 
psychological flexibility and occupational stress during the COVID-19 under the background of big data, to 
explore the influence of nurses' psychological flexibility on occupational stress and the intermediary role of 
error management climate. Provide a basis for improving the hospital's error management climate during the 
COVID-19 and major public health emergencies under the background of big data, provide an improvement 
path for improving nurses' psychological flexibility and reducing occupational stress level. Methods: In April 
2020, 587 nurses were investigated with error management climate scale, psychological flexibility scale and 
occupational stress scale. Results: Psychological flexibility is negatively correlated with occupational stress, 
and error management climate mediates the relationship between the two. Conclusion: Different types of 
nurses perceive different levels of error management climate, psychological flexibility and occupational stress, 
among them, gender, education background and working years may be the influencing factors; the higher the 
level of psychological flexibility of nurses; the better the level of perceived error management climate, and 
the lower the level of occupational stress of nurses. 

1 INTRODUCTION 
At 0:00 on May 2, 2020 Beijing time, with the level of 
public health emergency response in Hubei Province 
changed from level 1 to level 2, there are no provinces in 
the mainland of China with level 1 public health 
emergency response level, all of which have cancelled 
level 1 response. The outbreak of the novel coronavirus 
pneumonia (COVID-19) since December 2019 has lasted 
for more than 4 months and has finally ushered in the 
dawn of victory. Although the COVID-19 has been 
basically controlled and mastered, the global situation is 
still not optimistic. As of May 1, 2020 Beijing time, the 
People's Daily published news that a total of 3,225,340 
cases have been diagnosed in 212 countries and regions, 
and a total of 232,910 deaths have occurred in new 
coronary pneumonia worldwide. Therefore, the 
prevention and control measures for the epidemic should 
not be relaxed. During the outbreak, nurses stood on the 
front line of epidemic prevention and rescue, directly 
dealing with patients with new coronary pneumonia, and 
faced the risk of being infected by the disease at any time[1]. 
The COVID-19 is highly infectious, and has a wide spread 
range, despite the fact that nurses possess certain medical 
skills and first aid ability[2]. Therefore, compared with 
doctors with mature medical standards, nursing staff are 

still prone to cause various psychological problems when 
facing major epidemics[3-4]. Therefore, this study will 
explore the status of nurses' occupational stress (OS) and 
its influencing factors during the COVID-19 under the 
background of big data. 

Psychological flexibility (PF) is a kind of internal 
adjustment ability, which means that an individual can 
consciously choose the required behavior under the 
guidance of a clear personal value according to his own 
environment and various conditions, and then achieve the 
goal[5]. Relevant research shows that psychological 
flexibility plays an important role in alleviating various 
negative emotions and maintaining normal life and social 
functions[6]. At the same time, according to the theory of 
ecosystem, the development of individuals is affected by 
the interaction between individuals and the environment, 
that is, in addition to individual factors, environmental 
factors also have an important impact on individual 
behavior. Faced with novel coronavirus pneumonia, 
nurses are likely to make mistakes in their work. As an 
important organizational situational factor, error 
management climate (EMC) emphasizes the attitude of 
organizations towards errors, specifically, it refers to the 
organization's attitude, handling process and practice 
related to or caused by errors[7]. Error management climate 
includes three dimensions: error thinking and learning 
(ETL), error communication (EC) and error correction 
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feedback (ECF). 
Based on the above analysis, this study takes nurses as 

the research object to understand the current situation of 
hospital error management, nurses' psychological 
flexibility and occupational stress in the context of the new 
coronary pneumonia epidemic. To explore the influence of 
nurses' psychological flexibility on occupational stress 
and the mediating role of error management climate, 
provide a basis for improving the hospital's error 
management climate in the context of the new coronary 
pneumonia epidemic and major public health emergencies, 
and provide an improvement path for improving nurses' 
psychological flexibility and reducing occupational stress 
level. Figure 1 shows the theoretical model of this study. 

 
Fig 1. Theoretical Model 

2 Objects and methods 

2.1 Objects 

A simple random sampling method was used to investigate 
nurses willing to participate in the survey. A total of 660 
questionnaires were issued and 660 were recovered. After 
eliminating the invalid questionnaires, 587 valid 
questionnaires were finally included in the statistical 
analysis, with an effective recovery rate of 88.9%. 

2.2 Research Tools 

2.2.1 Psychological Flexibility Scale.  

The second version of the acceptance and action 
questionnaire was adopted by Cao Jing et al.[8]. There are 
7 items in the scale. In this study, the method of Hulbert 
Williams et al. was used to score reversely [9], and the sum 
of 7 items represents the level of psychological flexibility. 
In this study, Likert 5-point scoring method was used. The 
higher the total score, the lower the degree of empirical 
avoidance and the higher the level of psychological 
flexibility. The Cronbach ’s α coefficient of the scale in 
this study was 0.887. 

2.2.2 Error Management Climate Scale.  

This study draws on the error management climate scale 
of Dyck, Frese and He [10-11]. There are 12 items in the 
scale, including three dimensions of error thinking and 
learning, error communication and error correction 
feedback. In this study, Likert 5-point scoring method was 
used to score, the higher the total score, the higher the 
degree of openness of the error management climate. In 

this study, the Cronbach ’s α coefficient of the scale is 
0.940, and the Cronbach ’s α coefficients of three 
dimensions of thinking and learning, error communication 
and error correction feedback are 0.899, 0.881, and 0.818, 
respectively. 

2.2.3 Occupational Stress Scale.  

Using Cao's work pressure source scale [12]. The scale has 
a total of 5 items and is scored using Likert 5-level scoring. 
The higher the total score, the greater the perceived work 
pressure. The Cronbach ’s α coefficient of this scale in this 
study was 0.757. 

2.2.4 General Investigation.  

The main content includes: basic personal information 
such as gender, working years, and the number of night 
shifts per month. 

2.3 Statistical Methods 

Using software such as SPSS20.0, first, use the reliability 
analysis to test the reliability of the questionnaires 
recovered; Secondly, use analysis of variance, t test, etc. 
to analyze the scores of psychological flexibility, error 
management climate and occupational stress under 
different conditions; Finally, we use correlation factor 
analysis and regression analysis to explore the 
intermediary role of error management climate between 
psychological flexibility and occupational stress. P < 0.05 
indicates that there is significant difference in statistical 
results. 

3 Results 

3.1 Survey of the Basic Situation 

Table1. General Information of Respondents(n=587) 
Projects Number of 

cases 
Proportion(%) 

Gender 
Male 

Female 
Working Years 

5 Years and Below 
6-10 Years 
11-15 Years 
16-20 Years 

21 Years and Above 
The Number of Night Shifts  

4 Times and Below 
5-8 Times 

9 Times and Above 

 
62 

525 
 

161 
165 
110 
59 
92 
 

318 
236 
33 

 
10.6 
89.4 

 
27.4 
28.1 
18.7 
10.1 
15.7 

 
54.2 
40.2 
5.6 

3.2 Variable Scores under Different Conditions 

The scores of error management climate of different 
genders have significant statistical significance, and the 
psychological flexibility and professional stress of 
working years have significant statistical significance. 
After a pairwise comparison, the error management 
climate score of female nurses is higher than that of male 
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nurses; the occupational stress score of nurses who have 
worked for 11-15 years is generally higher than that of 
other nurses in the same group; the psychological 
flexibility scores of nurses working for 5 years or less and 
16-20 years were higher than those of other types of nurses 
in the same group, as shown in Table 2. 

Table2. Variable Scores under Different Conditions (Total 
score ± SD) 

Projects PF EMC OS 
Gender 

Male 
Female 

t 
P 

Working Years 
5 Years and Below 

6-10 Years 
11-15 Years 
16-20 Years 

21 Years and Above 
F 
P 

 
30.84±4.36 
30.80±4.28 

0.004 
0.952 

 
31.41±3.76 
30.28±4.67 
30.44±4.44 
31.90±4.06 
30.45±4.23 

2.781 
0.026 

 
52.10±7.78 
54.39±6.39 

6.809 
0.009 

 
54.29±6.81 
53.97±7.21 
54.45±5.74 
55.73±5.74 
52.87±6.64 

1.832 
0.121 

 
9.37±2.97 
9.58±2.98 

0.276 
0.600 

 
9.12±3.08 
9.75±2.91 
10.16±2.82 
8.83±2.87 
9.72±3.02 

3.165 
0.014 

3.3 Descriptive Statistics 

First, psychological flexibility is positively correlated with 
error management climate (r = 0.60, P <0.001), and 
negatively correlated with occupational stress (r = -0.70, P 
<0.001), and error management climate is negatively 
correlated with occupational stress (r=-0.61, P<0.001). 
Second, from the perspective of demographic variables, 
gender is positively correlated with error management 
climate (r = 0.11, P <0.01), and negatively correlated with 
working years (r=-0.16, P <0.001); working years are 
inversely related to the number of night shifts per month 
(r=-0.41, P<0.001). The above conclusions provide basic 
data support for subsequent analysis. 

Table3. Descriptive Statistics 
Projects M SD Gender Working Years The Number of Night Shifts PF EMC OS 
Gender 

Working Years 
The Number of Night Shifts  

PF 
EMC 
OS 

1.32 
2.58 
1.51 
4.51 
4.51 
1.91 

0.47 
1.39 
0.60 
0.56 
0.55 
0.59 

1 
-0.16*** 
-0.06 
-0.003 
0.11** 
0.02 

 
1 

-0.41*** 
-0.03 
-0.03 
0.04 

 
 

1 
-0.01 
0.04 
0.02 

 
 
 

1 
0.60*** 
-0.70*** 

 
 
 
 

1 
-0.61*** 

 
 
 
 
 
1 

Note: Gender: 1 = male, 2 = female; Working Years: 1 = 5 years and below, 2 = 6-10 years, 3 = 11-15 years; 4 = 16-20 years, 5 = 21 years and above; 
The Number of Night Shifts: 1= 4 Times and Below, 2=5-8 Times, 3=9 Times and Above. *for P < 0.05, * * for P < 0.01, * * * for P < 0.001, the same 
below. 

3.4 Regression Analysis 

First, examine the direct effect of nurses' psychological 
flexibility on occupational stress. It can be seen from Table 
4 that psychological flexibility negatively affects 
occupational stress (β =-0.70, P <0.001). Second, examine 
the intermediary role of error management climate. It can 
be seen from Table 4 that psychological flexibility 
positively affects the error management climate (β=0.60, 
P<0.001). When the intermediary variable of error 
management climate is added, the negative impact of 
psychological flexibility on occupational pressure is 
weakened (β =-0.52, P <0.001), and the negative impact 
of the error management climate on occupational stress is 
still significant (β =-0.30, P <0.001), which shows that the 
error management climate plays a partial intermediary role 
between psychological flexibility and occupational stress. 

Finally, examine the intermediary role of each 
dimension of the error management climate. Similarly, 
from Table 5, we can see that psychological flexibility 
positively affects error thinking and learning (β=0.55, P 
<0.001), error communication (β = 0.54, P <0.001) and 
error correction feedback (β = 0.57, P <0.001 0.001). At 
the same time, after adding three dimensions, the negative 
impact of psychological flexibility on occupational 
pressure is reduced, which are (β = -0.31, P <0.001), (β = 
-0.19, P <0.001), (β =- 0.20, P <0.001), moreover, the 
negative effects of error thinking and learning (β=-0.53, 
P<0.001), error communication (β=-0.60, P <0.001) and 
error correction feedback (β = -0.59, P <0.001) on 
occupational stress are all Significantly. These indicate 
that each dimension of the error management climate 
plays a partial intermediary role between psychological 
flexibility and occupational stress. 

Table4. The Mediating Role of Error Management Climate 

Predictors 
Outcome variable：OS Outcome variable：EMC Outcome variable：OS 

β t 95%CI β t 95%CI β t 95%CI 
Gender 0.03 0.89 [-0.31,0.83] 0.12 3.53*** [1.12,3.93] 0.06 2.15* [0.05,1.14] 

Working Years 0.03 0.98 [-0.07,0.21] 0.04 0.96 [-0.18,0.51] 0.04 1.37 [-0.04,0.22] 
The Number of Night Shifts  0.03 0.83 [-0.18,0.45] 0.07 1.80 [-0.06,1.49] 0.05 1.51 [-0.07,0.53] 

PF -0.70 -23.89*** [-0.53,-0.45] 0.60 18.44*** [0.83,1.03] -0.52 -14.97*** [-0.41,-0.32] 
EMC       -0.30 -8.45*** [-0.17,-0.10] 

R 0.71 0.61 0.74 
R2 0.50 0.38 0.55 
F 143.869*** 88.183*** 143.313*** 

 
Table5. The intermediary role of all dimensions of error management climate 

Predictors 
Outcome variable：ETL Outcome variable：EC Outcome variable：ECF 

β t 95%CI β t 95%CI β t 95%CI 
Gender 0.09 2.63** [0.26,1.77] 0.12 3.39** [0.32,1.19] 0.13 3.61*** [0.35,1.18] 

Working Years 0.04 1.00 [-0.09,0.28] 0.01 0.28 [-0.09,0.12] 0.04 1.13 [-0.04,0.16] 
The Number of Night Shifts  0.06 1.46 [-0.11,0.73] 0.06 1.46 [-0.06,0.42] 0.07 1.92 [-0.01,0.45] 

PF 0.55 16.14*** [0.38.0.49] 0.54 15.50*** [0.21,0.27] 0.57 16.82*** [0.22,0.28] 
ETL          
EC          
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ECF          
R 0.56 0.55 0.58 
R2 0.32 0.30 0.34 
F 66.820*** 63.265*** 74.075*** 

Table5. (continued). The intermediary role of all dimensions of error management climate 

Predictors 
Outcome variable：OS Outcome variable：OS Outcome variable：OS 

β t 95%CI β t 95%CI β t 95%CI 
Gender 0.06 1.95 [-0.003,1.07] 0.05 1.68 [-0.08,1.04] 0.05 1.73 [-0.07,1.06] 

Working Years 0.04 1.43 [-0.04,0.22] 0.03 1.07 [-0.06,0.21] 0.04 1.27 [-0.05,0.22] 
The Number of Night Shifts  0.04 1.45 [-0.08,0.51] 0.04 1.19 [-0.12,0.49] 0.04 1.29 [-0.11,0.51] 

PF -
0.53 

-
16.09*** [-0.33.-0.22] -

0.60 
-

17.59*** [-0.46,-0.37] -
0.59 

-
16.90*** [-0.46,-0.36] 

ETL -
0.31 -9.32***        

EC    -
0.19 -5.61*** [-0.40,-0.19]    

ECF       -
0.20 -5.60*** [-0.42,-0.20] 

R 0.75 0.72 0.72 
R2 0.56 0.52 0.52 
F 149.453*** 127.427*** 127.390*** 

4 Discussion 

4.1 The status quo of psychological flexibility, 
error management climate and occupational 
stress 

This study found that nurses' psychological flexibility and 
hospital error management climate are good, while 
occupational stress is at the lower middle level. This 
shows that the psychological flexibility of nurses and the 
level of hospital error management climate have a better 
effect on relieving the occupational stress of nurses. The 
conclusion of this study well confirms the research 
conclusion that psychological flexibility can better predict 
negative emotions and well-being[13]. Work requirements-
resource model believes that when individuals feel stimuli 
from outside, for example, when they feel greater pressure 
from work, they will choose to use their existing resources 
to make up and relieve the discomfort caused by these 
external stimuli, these resources include both external and 
internal, including both physical and spiritual resources. 
Relevant research shows that when the above-mentioned 
resources are lacking, it will increase the difficulty for 
individuals to complete their work, and then cause various 
adverse consequences for individuals. On the contrary, if 
the individual has enough working resources, it will 
inhibit the production of these adverse consequences. 
Psychological flexibility represents one of the internal 
work resources mentioned above. As a nurse, you should 
have a high degree of psychological flexibility to deal with 
various stresses during the outbreak and avoid medical and 
nursing accidents caused by occupational stress. 

At the same time, it is inevitable to make mistakes in 
the work. What is important is how to manage and correct 
the mistakes. According to social information processing 
theory, individual's behavior will be affected by external 
environment, and individual's perception and judgment of 
external environment will also affect individual's 
behavior[14]. Error management climate refers to the 
practice, attitude, cognition or opinion of individuals on 

error management of their organizations, including both 
positive error management climate and negative error 
management climate[15]. In this study, it belongs to a 
positive error management climate, and this  study shows 
that when nurses make mistakes in their work, they don't 
choose to hide or keep silent for self-protection and other 
reasons. Instead, they learn from the mistakes, 
communicate with them and prevent similar mistakes in 
future work[16-17]. During the outbreak of the epidemic, 
these practices are worthy of the majority of nurses to 
follow and learn. 

4.2 The influencing factors of psychological 
flexibility, error management climate and 
occupational stress 

Gender may be the influencing factor of the error 
management climate, and working years may be the 
influencing factor of psychological flexibility and 
occupational stress. When errors occur, compared with 
men, women are more likely to lay down their body and 
face, communicate, communicate and learn with 
colleagues, learn in the errors, and prevent similar errors 
in the future work. However, due to their face and self-
esteem, men tend to treat the errors negatively, which 
leads to the higher score of error management climate of 
female nurses than men. In terms of psychological 
flexibility, nurses who have worked for a long time tend to 
accumulate a lot of work experience, both psychological 
level and nursing technology level are very high, so when 
they encounter various problems, they can use their own 
resources and advantages to solve problems quickly. But 
for the nurses who just entered the workplace, although 
their own experience and accumulation is not as much as 
their predecessors, they need to quickly improve their own 
work requirements and conditions, so that they can be used 
at any time in the work. 

4.3 The intermediary role of hospital error 
management climate 
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Another finding of this study is that error management 
climate and its dimensions play a part of intermediary role 
between psychological flexibility and occupational stress. 
In practice, nurses can avoid the impact of occupational 
stress by improving their psychological flexibility. At the 
same time, the hospital to create a good, open, positive 
error management climate can also offset the adverse 
effects of occupational stress. This conclusion is similar to 
that of Zhang and others, and there is a negative 
correlation between psychological flexibility and stress 
level [18]. When the level of psychological flexibility is 
high, the degree of empirical avoidance is low, which 
shows that when individuals encounter external 
stimulation, they do not directly respond to the existing 
experience, but choose to mobilize all kinds of work 
resources, reasonably choose all kinds of resources to 
actively respond to external stimulation, and further offset 
the negative consequences caused by external stimulation. 
At the same time, Hodges and Gardner also confirmed in 
the study that error management climate negatively affects 
work stress[19], which is consistent with the conclusion of 
this study. In a high-level error management climate, 
individual parallax error is an opportunity to learn and 
improve, not too much anxiety and pressure to make 
mistakes, but actively discuss errors. These characteristics 
are conducive to reducing occupational stress and 
improving mental health level[20]. Therefore, according to 
the recommendations of this study, in order to reduce the 
occupational stress of nurses during the epidemic or in the 
future major public health emergencies, the following 
measures can be taken: ①  improve the psychological 
flexibility of nurses. To increase the training of nurses' 
mental health and working skills, we can adopt expert 
lectures, online training, outdoor team training and other 
ways, so that they can master all kinds of working 
conditions necessary for the nursing industry, so that they 
can be proficient in the future work; ② create an open 
and good error management climate. On the one hand, the 
hospital needs to establish a reasonable reward and 
punishment system and incentive measures. For some 
errors, nurses are encouraged to exchange and learn 
among members, so as to make up for the loss of work 
caused by the errors as soon as possible. On the other hand, 
the hospital can regularly carry out knowledge propaganda 
lectures to encourage the nurses who make mistakes and 
correct to share their experiences and learn together. 

4.4 Limitations and future prospects 

There are some limitations in this study: ① the results of 
this study show that gender has no statistical significance 
in the impact of error management climate, and working 
years have no statistical significance in the impact of 
psychological flexibility and occupational stress, which 
may be related to the small sample size within the group 
and the unequal sample size between groups. In the future, 
we need to further expand the scope of data collection, and 
further increase the sample size for verification; ② in 
terms of research methods, psychological flexibility 
belongs to the variable of individual level, and error 
management climate belongs to the variable of group level. 

Therefore, cross level empirical analysis method can be 
used in the future, taking into account the influence of 
group level and individual level on pressure perception. 

5 conclusion 
This study explored the influence of psychological 
flexibility on occupational stress and the mediating effect 
of error management climate in nurses during the COVID-
2019 under the background of big data. The results show 
that error management climate and its dimensions have a 
partial intermediary effect between psychological 
flexibility and occupational stress, and both psychological 
flexibility and error management climate have a negative 
impact on occupational stress. The level of psychological 
flexibility and error management climate of nurses is 
relatively high, and the occupational stress is in the lower 
middle level; gender may be the influencing factor of error 
management climate perceived by nurses, and working 
years may be the influencing factor of psychological 
flexibility and occupational stress. In summary, during the 
new coronary pneumonia epidemic and major public 
health emergencies under the background of big data, 
hospital managers can reduce occupational pressure by 
improving nurses’ psychological flexibility and improving 
the error management climate, so as to maintain the 
sustainability and stability of nursing work and team, and 
improve the overall nursing level and hospital medical 
level. 
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