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To explore the mechanism of negative emotions of the elderly in normalization period of COVID-19. The self-rating Depression Anxiety Stress Scale, epidemic attention scale, subjective economic status scale and physical health perception scale were used to investigate 318 elderly people in 2021. There were significant differences in negative emotions among the elderly in Henan in China with different gender, education background, medical insurance and whether they contacted suspected cases (all P < 0.05), but there was no significant difference on religious belief (P > 0.05); Attention to epidemic information was positively correlated with negative emotion (r = 0.492, P < 0.01), and negatively correlated with subjective economic status (r = −0.138, P < 0.05); Negative emotions were negatively correlated with subjective economic status (r = −0.455, P < 0.01) and health perception (r = −0.277, P < 0.01); health perception was no significant correlation with epidemic attention(r = −0.047, P > 0.05) and subjective economic status (r = −0.033, P > 0.05). Bootstrap test found that epidemic attention can significantly predict negative emotion of the elderly (β = 0.492, P < 0.001), subjective economic status played a partial mediating role between epidemic attention and negative emotions (β = 0.438, −0.395, P < 0.001), and health perception moderated the first half of the mediating path (β = 0.403, P < 0.001, 95% CI = [0.286~0.521]). Epidemic attention has a significant positive impact on the negative emotions of the elderly in Henan during normalization period of COVID-19, and it has effect indirectly through subjective economic status; health perception plays a moderator role in the impact of epidemic attention on subjective economic status.
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INTRODUCTION

As a major public health emergency, COVID-19 is characterized by multiple transmission routes, long incubation period, strong infectivity and rapid spread. It is difficult to prevent and control the epidemic. It not only threatens people's life and physical health, but also brings various impacts on people's mental health. Due to the degenerative changes of various physical and mental functions, the elderly have become a vulnerable group in the society, which is prone to negative emotional experience, resulting in serious psychological problems (1). In this epidemic, due to the weak immune function, the elderly have become the susceptible group and high-risk vulnerable group of this infectious disease, and most of the elderly in the critically ill group. The study also found that during the epidemic period, the incidence of depression and anxiety in the elderly increased significantly (2), and they were more prone to poor mental health and anxiety symptoms (3), which was the focus of social psychological counseling and crisis intervention during the epidemic period. At present, there are few studies on the mental health of the elderly in Chinese normalization period of COVID-19, which mainly focusing on the current situation and influencing factors of the frailty of the elderly in the community and the health management strategy of the elderly with chronic diseases (4, 5). Therefore, how to understand the law of behavior and emotion of the elderly in time and guide them to respond to public health emergencies rationally and scientifically has become an urgent topic to be studied.

In major emergencies such as the epidemic, people's mental health problems are mainly manifested in three negative emotions: stress, depression and anxiety (6). At present, there have been some researches on the mental health of the elderly during the epidemic period, but there are still deficiencies in the influence mechanism of the negative emotion of the elderly in China during the epidemic period, which needs to be further clarified. The important factor affecting people's mental health in the early stage of the epidemic is the epidemic information (7), people's cognitive uncertainty exists for a long time (8), and they tend to process negative information, which will lead to various serious negative emotional problems (9). Therefore, this study puts forward hypothesis 1:

Epidemic concern has a significant positive impact on the negative emotions of the elderly.

Socio economic status is an important concept in the theory of social stratification. Socio economic status is the position of an individual in society and the comprehensive embodiment of his education level, occupation, income, residence and other indicators (10). The research on China's national mental health literacy found that in terms of social influencing factors, socio-economic status is the most effective factor among all variables, and its interpretation rate of Chinese mental health literacy is the highest, that is, the higher the socio-economic status, the higher the mental health literacy (11). Socio economic status is often divided into objective socio-economic status and subjective socio-economic status. The latter refers to the evaluation of their socio-economic status by the elderly compared with their peers. In the impact on the mental health of the elderly, the subjective economic status has an important impact. The higher the social class positioning, the better the mental health of the elderly (12). Therefore, this study puts forward hypothesis 2:

Subjective economic status has a significant negative impact on the negative emotion of the elderly, and plays an intermediary role between epidemic concern and negative emotion.

Physical health perception is an individual's subjective perception and evaluation of self-health. Physical health perception level is a good indicator of health status. It can not only reflect individual health status, but also predict mortality (13). In the face of all kinds of information about the COVID-19, the elderly are more sensitive than other people. Their bodies will release a large number of signals, resulting in autonomic nervous symptoms such as elevated blood pressure, panic, suffocation, asthma, sweating, and various physical discomfort (14). The sense of physical health is closely related to negative emotions. Individuals with lower physical health perception have more negative emotions, and individuals with better physical health perception have more positive emotions (15). It can be seen that under the same conditions of epidemic concern and subjective economic status, the elderly with low physical perception will have more negative emotions, and the elderly with high physical health perception will have less negative emotions. Therefore, this study puts forward hypothesis 3:

Physical health perception plays a regulatory role in the impact of epidemic concern on subjective economic status.

To sum up, this study proposes a moderated mediation model for the impact mechanism of negative emotions of the elderly during the COVID-19 period, as shown in Figure 1. Specifically, it includes the intermediary role of subjective economic status between epidemic concern and negative emotion, as well as the regulatory role of physical health perception in the direct path and intermediary path, so as to provide scientific support and thinking for effective psychological counseling and assistance to the elderly in the period of epidemic normalization.
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FIGURE 1. Hypothetical model diagram of this study.




RESEARCH OBJECT AND METHOD


Research Object

Using the method of convenient sampling, 318 elderly people were investigated in Henan Province from March to May 2021. Inclusion criteria: (1) age ≥ 55 years old; (2) Be conscious and able to answer questions independently; (3) Informed consent to this questionnaire and voluntary acceptance of this study. Exclusion criteria: (1) those who refuse to investigate; (2) Those with cognitive and language barriers cannot accurately understand the questionnaire items; (3) People with serious physical and mental diseases. The questionnaire adopts unified guiding language, and the elderly in their families are investigated by Henan students from their departments and teaching departments. Since face-to-face investigation cannot be conducted during the epidemic, the online structured self-filling electronic questionnaire is adopted. After obtaining the informed consent of the elderly, the questionnaire is distributed by sharing the QR code and link of the questionnaire, which is filled in by the subjects themselves. The study passed the review of ethics of Luoyang Normal University.



Research Tool

(1) Demographic characteristics questionnaire: The contents of the questionnaire include gender, age, educational background, religious belief, whether there is medical insurance, whether there is contact with suspected cases, etc.

(2) Measurement of negative emotions: The self-rating Depression Anxiety Stress Scale (DASS-21) was developed by Lovibond et al. (16). Anxiety, depression and stress are three typical negative emotional experiences, and they are also the research hotspots of mental health in theory and clinic. Accurate and rapid diagnosis and differentiation of individual negative emotional status is the prerequisite to ensure individual mental health (17). Therefore, this study uses DASS-21 to measure mental health. Studies have confirmed that DASS-21 has good reliability and validity in the Chinese elderly (18–20). There are 21 items in the scale, which is divided into three subscales: depression, anxiety and stress. Each subscale contains 7 items. This scale adopts a 5-level score to allow the subjects to judge the consistency between their recent negative emotional experience or corresponding physiological response and the description of each item. The higher the score, the lower the level of mental health (21, 22). Diagnostic criteria for DASS-21 scores are detailed in Table 1.

(3) This paper adopts the epidemic concern questionnaire (23), which includes a question item (“how much do you pay attention to the epidemic situation of coronavirus pneumonia recently?”). The questionnaire adopts 5-level scoring. The higher the score, the higher the degree of concern about the epidemic.

(4) Subjective economic status scale: We used the MacArthur scale of subjective SES (24, 25) to present a 5-step ladder to the subjects, which means that the economic income is getting higher and higher from bottom to top. The subjects were asked to self-evaluate that their family economic income was at the level of the ladder, so as to represent their perceived subjective economic status.

(5) Physical health perception scale: Based on the overall physical health perception (HPQ) scale of HEO et al. (26), our survey of the elderly in China has good reliability and validity (27). The scale includes 4 items, e.g., “How would you rate your own health at present?” and “What do you think of your own health condition compared to that of other men=women of your age?”. Using a five-point Likert scale, respondents were asked to answer from “bad” (1) to “excellent (5).” A high score indicated a better perception of health.


Table 1. Diagnostic criteria for DASS-21 scores.
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Quality Control

In order to control the quality of questionnaire collection, each IP address limit is set in the background to answer once; In order to improve the authenticity of the questionnaire, the questionnaire does not involve personal information, and there is no reward, highlighting the initiative of the respondents; In order to control the validity of the questionnaire, each question item is set as a required item. If there are unanswered questions, they cannot be submitted, so as to avoid the existence of missing values.



Statistical Method

SPSS 23.0 was used for descriptive statistics and correlation analysis, and the PROCESS 3.2 program developed by Hayes was used for moderated mediation test. The bootstrapping sampling times were 5000 and the test level was high α = 0.05.




RESULTS AND ANALYSIS


Common Method Deviation Detection

Harman single factor test was used for common method deviation test (28). The results show that there are 6 factors with characteristic roots >1. The variation explained by the first factor is 26.63%, which is less than the critical standard of 40%, indicating that there is no serious common method deviation variation in this study (29).



Comparison of Negative Emotion Levels in Different Demographic Characteristics

There are significant differences in the scores of negative emotions among the elderly with different gender, educational background, whether they have medical insurance or not and whether they are exposed to suspected cases, but there is no significant difference in age and whether they have religious beliefs, as shown in Table 2. In terms of gender, the male elderly were significantly higher than the female elderly (P < 0.001); In terms of age, there was no significant difference in negative emotion scores between 55 and 65 years old group and > 65 years old group; In terms of educational background, the negative emotion of the elderly with primary school education and below is the highest, and the post test (LSD) shows that it is significantly higher than that with high school education; In terms of medical insurance, the elderly without medical insurance have the highest negative emotion score, which is significantly higher than those with partial medical insurance and complete medical insurance; In terms of whether to contact suspected cases, the negative emotions of the elderly with suspected cases were significantly higher than those without contact (P < 0.01).


Table 2. Comparison of negative emotion scores of the elderly with different demographic characteristics.
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Descriptive Statistical Analysis and Correlation Analysis

The mean value, standard deviation and correlation matrix of each variable are shown in Table 3. Epidemic concern was significantly positively correlated with negative emotion and negatively correlated with subjective economic status; Negative emotion was negatively correlated with subjective economic status and physical health perception; There was no significant correlation between physical health perception and epidemic concern and subjective economic status. According to the establishment criteria of intermediary variables and regulatory variables proposed by Wen et al., if a variable has little correlation with independent variables or dependent variables, it cannot become an intermediary variable, but it can become a better regulatory variable (30). It can be seen that subjective economic status is significantly negatively correlated with epidemic concern and negative emotion, which can be used as an intermediary variable; However, there is no significant correlation between physical health perception and epidemic concern, which is a better regulatory variable.


Table 3. Correlation coefficients between variables.
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Moderated Mediation Model Test

According to Wen et al. (31, 32), a moderated mediation model needs to meet the following four conditions: (1) The effect of independent variables on dependent variables is significant; (2) The effect of independent variables on mediator variable is significant; (3) The effect of intermediary variables on dependent variables is significant; (4) The interaction between independent variables and moderator variable has significant effect on mediator variable, or the interaction between mediator variable and moderator variable has significant effect on dependent variables. Therefore, this article needs to test: (1) epidemic concern has a significant effect on negative emotions; (2) Epidemic concern has a significant effect on subjective economic status; (3) Subjective economic status has a significant effect on negative emotion; (4) The interaction between epidemic concern and physical health perception has a significant effect on subjective economic status, or the interaction between subjective economic status and physical health perception has a significant effect on negative emotion. The first three conditions are the test of the mediating effect of subjective economic status between epidemic concern and negative emotion, and the fourth condition is the test of the moderating effect of physical health perception on this mediating model. Before the test, according to the standardization requirements of mediation and moderating effects, this study centralizes all variables, and then multiplies the scores of physical health perception and epidemic concern, as well as the scores of physical health perception and subjective economic status as interactive items (33).

(1) Intermediary model test of subjective economic status

The first three conditions were tested by multiple stepwise regression analysis, that is, to verify the intermediary role of subjective economic status between epidemic concern and negative emotion. The results showed that in the first step regression equation, epidemic concern had a significant positive predictive effect on the negative emotions of the elderly (β = 0.492, t = 10.058, P < 0.001), indicating that epidemic concern can promote negative emotion; In the second step regression equation, epidemic concern has a significant negative predictive effect on subjective economic status (β = −0.138, t = −2.479, P < 0.05); The third step is to incorporate the independent variable epidemic concern and the intermediary variable subjective economic status into the regression equation. It is found that the subjective economic status has a significant negative predictive effect on the negative emotion of the elderly (β = −0.395, t = −8.917, P < 0.001), indicating that subjective economic status can delay negative emotions, and emotional information attention can still significantly predict negative emotions (β = 0.438, t = 9.899, P < 0.001), indicating that subjective economic status plays a partial mediating role between epidemic concern and negative emotion. As shown in Table 4, the first three conditions have been met.


Table 4. Intermediary model test of subjective economic status.
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(2) The moderator role of physical health perception in mediating model

The fourth condition uses model 59 in the process program developed by Hayes to test the moderated mediation model, and takes physical health perception as the regulating variable into the equation. The results are shown in Table 5. Epidemic concern and physical health perception have significant negative prediction on subjective economic status, and their interaction items have significant positive prediction on subjective economic status (β = 0.403, P < 0.001), indicating that physical health perception has a moderating effect on epidemic concern → subjective economic status; Epidemic concern and physical health perception have significant negative predictive effects on negative emotions, but the interaction between epidemic concern and physical health perception and the interaction between subjective economic status and physical health perception have no significant predictive effects on negative emotions (β Interactionitem 1 = −0.099, P> 0.05; β Interactionitem2 = 0.055, P > 0.05), indicating that physical health perception has no moderating effect on epidemic concern → negative emotion, subjective economic status → negative emotion. It can be seen that physical health perception plays a moderator role in the first half path of epidemic concern → subjective economic status → negative emotion mediation model, but does not play a regulatory role in the second half path of mediation model and in the direct path of epidemic concern to negative emotion.


Table 5. Moderated mediation model test.
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In order to specifically explore the moderating effect of physical health perception, add or subtract a standard deviation from the average value of physical health perception and epidemic concern score, and divide it into low physical health perception group, high physical health perception group, low epidemic concern group and high epidemic concern group. Make the slope diagram of moderating effect (as shown in Figure 2) to further analyze its simple effect. The results showed that in the group with low level of physical health perception, epidemic concern significantly negatively predicted subjective economic status (t = −6.888, P < 0.001); In the group with high level of physical health perception, epidemic concern significantly positively predicted subjective economic status (t = 3.201, P < 0.01). The results show that physical health perception plays a regulatory role between epidemic concern and subjective economic status.
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FIGURE 2. The moderator role of physical health perception between epidemic concern and subjective economic status.





DISCUSSION

This study found of the elderly in the COVID-19 period were very serious, the number of elderly people without depression, anxiety or stress in the COVID-19 is 0, and most of them are in serious and severe degrees, with anxiety being the most serious, followed by stress and depression, shown in Table 6. 44.03% of the elderly were in a state of serious depression, 94.34% of the elderly were in a state of serious anxiety, and 70.13% of the elderly were in a state of serious stress. It can be seen that the elderly in the epidemic period, as a vulnerable group, are a group that needs to be cared for in social psychological counseling and crisis intervention.


Table 6. Number and proportion of people with different symptoms of depression, anxiety and stress.

[image: Table 6]

Like the conclusions of other studies, the anxiety, depression and stress of the elderly men are significantly higher than those of women (2). The elderly in different age groups do not score significantly in negative emotions, because COVID-19 is a high-intensity stressful life event, which poses a major threat to the mental health of all people, and has become an important stressor causing people's psychological balance disorder (34). The elderly with primary school education and below have the highest negative emotions, which may be that the teachers with low education level lack effective information about the epidemic and lack confidence in how to prevent the epidemic, resulting in a large degree of anxiety, stress and depression. Previous studies have found that religious belief has a significant positive impact on the health status of the elderly, and its important way is to participate in religious activities. This social capital helps to alleviate the loneliness of elderly believers (35). This study found that religious beliefs have no significant impact on the negative emotions of the elderly under the epidemic. The reason for this phenomenon is that for the sake of epidemic prevention and control, gathering activities are limited, and religious worship and other activities are also greatly affected. To some extent, this finding shows that the mental health of Chinese elderly believers mainly benefits from external religious orientation rather than internal religious orientation. Different from the research of Zhou Qin and others, old-age insurance such as the new rural cooperative medical insurance, as a stable source of income, has played a positive role in improving residents' mental health, while the corresponding role of medical insurance systems such as the new rural cooperative medical system is basically not significant (36). This study found that medical insurance can greatly improve the mental health of the elderly, which is related to the special period of the epidemic. The elderly exposed to suspected cases have significant negative emotions because they are worried about being infected and are transmitted to their families.

Correlation analysis showed that epidemic concern was significantly positively correlated with negative emotion and negatively correlated with subjective economic status; Negative emotions are significantly negatively correlated with subjective economic status and physical health perception. Further analysis shows that epidemic concern has a significant positive predictive effect on negative emotions. This conclusion is consistent with the previous research results (3). The more concerned about epidemic information, the more sensitive to various information, which is more likely to lead to certain negative emotions.

The mediating effect model shows that subjective economic status plays a partial mediating role between epidemic concern and negative emotion, indicating that epidemic concern directly leads to the generation of negative emotional experience of the elderly on the one hand, and indirectly reduces the generation of negative emotional experience of the elderly through subjective economic status on the other hand. This shows that economic status is an important factor affecting the physical and mental health of the elderly in Normalization Period of COVID-19. Existing studies have also confirmed that Socio economic status is one of the fundamental factors affecting people's physical and mental health (37); the improvement of economic level will help individuals obtain better positive psychological resources, which will directly improve the mental health of the elderly and reduce the occurrence of emotional and behavioral problems (38).

The interaction between epidemic concern and physical health perception has a significant positive prediction on subjective economic status, indicating that physical health perception plays a moderating effect in the impact of epidemic concern on subjective economic status. Further simple slope analysis shows that different levels of physical health perception play different roles in the relationship between epidemic concern and subjective economic status: the older people with low-level physical health perception pay more attention to the epidemic, the lower their subjective economic status, and the lower their attention to the epidemic, the higher their subjective economic status; Different from the elderly with high-level physical health perception, the lower their attention to the epidemic, the lower their subjective economic status. The more they pay attention to the epidemic, the higher their subjective economic status. According to the theory of limited cognitive resources, people's cognitive resources are limited, which makes people have to allocate limited resources to different activities or different aspects of the same activity (39). When the elderly are weak and ill, they will continue to pay attention to their health, so that their cognitive resources have been occupied. Therefore, those who allocate more cognitive resources to obtain epidemic information are often those with poor economic conditions. Compared with those with good economic conditions, they are more likely to perceive the threat of the epidemic to their health; Correspondingly, the cognitive resources of healthy elderly people do not focus too much on their own physical health. They pay more attention to the external world. The more types of activities they participate in, the better their health will benefit. These are closely related to economic conditions (40). Therefore, those who pay more attention to epidemic information are often those with better economic conditions.



CONCLUSION

To sum up, this study found that subjective economic status and physical health perception play a regulatory intermediary role between epidemic concern and negative emotions, which is of great significance to prevent and reduce the occurrence of psychological crisis and effectively carry out psychological counseling for the elderly during the epidemic period. Firstly, the intermediary role of subjective economic status suggests that we can start from the aspects of medical insurance, ensuring the living standard of low-income people and increasing income; Secondly, the differential moderating effect of physical health perception suggests that different targeted strategies should be adopted in prevention and intervention. For the elderly with low physical health, we should focus on life security and physical health maintenance, while for the elderly with good physical health, we should release effective epidemic information to guide them to actively participate in epidemic prevention and control.
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