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The Coronavirus Disease-19 (COVID-19) pandemic has dramatically affected residents' life. Whether the COVID-19 pandemic has significantly influenced the residents' health-promoting lifestyle, and life satisfaction is an urgent problem to be studied. Based on Health Belief Model (HBM), this paper explored and compared the responses of residents' health-promoting lifestyle and life satisfaction on the influence of the COVID-19 pandemic. Data were collected from a sample of 2,054 residents in Wuhan by questionnaire survey. The results show that the total score of health-promoting lifestyle after the COVID-19 pandemic has increased significantly compared with that before the COVID-19 pandemic, and the scores of all dimensions of health-promoting lifestyle have improved. Among them, the scores of exercises, self-actualization, and stress management are significantly higher than those before the COVID-19 pandemic. However, the score of residents' life satisfaction has shown a downward trend. There were also significant differences in life satisfaction on the demographic variables, such as gender, age, education level, marital status, and family average income. The findings are of great significance in promoting residents' health-promoting lifestyles and life satisfaction in the context of the extraordinary pandemic.
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INTRODUCTION

The importance of the health-promoting lifestyle in maintaining personal health has been highlighted (1–4). The concept of a health-promoting lifestyle has been initially put forward by Walker et al. (4), which is also known as healthy behavior. It refers to a multidimensional model of self-initiated actions and perceptions on health, which serve to preserve or enhance people's wellness, self-actualization, and fulfillment. Health-promoting lifestyle mainly contains six dimensions, such as self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management (4).

To date, extensive studies have been shown that residents with a health-promoting lifestyle would follow with interest to their health status and disease prevention (1). There is a significant positive correlation between health-promoting lifestyle and residents' physical health, mental health, and social interactions (2). Physiological factors, psychological factors, and cognitive factors have a significant effect on health-promoting lifestyles, such as school education and environment (3), age, physical condition (5), family (6), marital status, education level, income (7), and individual psychology (5, 8, 9).

Moreover, previous studies have identified that people's health-promoting lifestyle would significantly affect the quality of life satisfaction (10). Life satisfaction, which is an essential part of subjective wellbeing, is defined as people's independent judgment and evaluation of their life happiness (11). An unreasonable health-promoting lifestyle would increase the probability of illness and reduce physical and psychological life satisfaction. Carrying out the appropriate intervention programs of health-promoting lifestyle could effectively improve physical, mental health, and life satisfaction (12–14). Individuals with different levels of life satisfaction would also have different health-promoting lifestyles (15). How to keep a healthy lifestyle and high life satisfaction has been a question of great interest.

Nowadays, the emergence of the Coronavirus Disease-2019 (COVID-19) pandemic, which has been defined as a public health emergency, has directly threatened people's health. Although the COVID-19 pandemic has been controlled to some extent, the effect of the COVID-19 pandemic on people has still been persistent. Health has also become a vital problem concerned by countries and people all around the world. Under the background of normalization of international pandemic prevention and control, cultivating healthy lifestyle perceptions, implementing health-promoting lifestyle, and promoting higher life satisfaction need to be concerned and improved constantly.

Wuhan city in China, the outbreak place of the COVID-19 pandemic, is one of the most severely infected cities all over the world. On December 8, 2019, the COVID-19 pandemic was broke out in South China Seafood Market in Wuhan. With the rapid development of the pandemic, on January 23, 2020, Wuhan took the measure of “lockdown”. Until April 8, 2020, Wuhan city was “unsealed” and the COVID-19 pandemic was effectively under control. Amid the COVID-19 pandemic, people in Wuhan have deeply experienced and perceived the hazards and preventive measures of the COVID-19 pandemic. Health-promoting activities that are highly related to physical resistance and immunity have become the ardent demands of people (16). People are more eager to cultivate a healthy lifestyle (17). According to the survey of China Education Daily, 78% of people are willing to take exercise and maintain a healthy lifestyle after the COVID-19 pandemic (18). At the same time, Wuhan's medical and healthcare system has been gradually improved, mainly includes increasing financial investment and medical insurance, building a hierarchical medical system, enhancing the ability of grass-roots medical and health services, and improving the community joint prevention and control mechanism (19). Hence, it is convincing to select Wuhan residents as the survey sample to discuss the effect of the COVID-19 pandemic.

This study was built on the Health Belief Model (HBM), which was proposed by Hochbaum in 1958 (20) and improved by Becker and other social psychologists (21). HBM claimed that people's perceptions and behaviors of health would effectively maintain or promote people's health and further influence the achievement of people's self-satisfaction and self-actualization. That is, how people understand the severity and susceptibility of health and disease and how people take actions would directly influence people's self-satisfaction. Existing research studies have already shown that the COVID-19 pandemic has significantly aroused the people' health consciousness and effectively improved the rationality of people's health perceptions (22). Thus, this study is aimed to explore and compare the responses of people's health-promotion lifestyle and life satisfaction on the influence of the COVID-19 pandemic, that is, whether the people's health-promoting lifestyle and life satisfaction have been impacted by the COVID-19 pandemic. If so, what will happen? This study is expected to make a contribution to a deeper understanding of people's health-promoting lifestyle and life satisfaction in the context of an extraordinary pandemic and also give the theoretical and practical implications for developing and applying HBM. Based on the above discussion, the research hypotheses H1–H4 as follows were put forward.

H1: Residents' health-promoting lifestyle has been significantly influenced by the COVID-19 pandemic;

H2: Residents' life satisfaction has been significantly influenced by the COVID-19 pandemic;

H3: Residents' health-promoting lifestyle and life satisfaction have significant differences in demographic variables under the influence of the COVID-19 pandemic;

H4: Before and after the COVID-19 pandemic, residents' health-promoting lifestyle has a significantly impact on residents' life satisfaction.



METHODS


Data Collection and Procedures

A questionnaire survey was the main survey method of this research. The residents who have resided in Wuhan for at least 1 year from 2019 and experienced the COVID-19 pandemic were selected as the respondents. The stratified convenient sampling method was mainly used to determine samples from 13 municipal districts of Wuhan (there are 13 municipal districts in Wuhan), namely, Hankou District, Hanyang District, Wuchang District, Dongxihu District, Caidian District, and so on. Then selected two communities in each municipal district and 70–100 residents in each community. Residents with cognitive impairment or serious diseases (such as mental illness and Alzheimer's disease) were excluded from the study. The questionnaire was distributed and collected from January to February in 2021 after the epidemic situation had been controlled and the residents had returned to normal life. For this study, the questionnaires were sent to the residents online by a professional survey app (so-jump). If participants have dyslexia, they would be interviewed offline by researchers. In the end, 2,054 valid samples were collected.



Instrumentation

The questionnaire measured the following constructs: demographic survey, health-promoting lifestyle, and life satisfaction. The demographic survey was designed with six items to learn about residents' gender, age, education, marital status, permanent residence, and average family income.


Health-Promoting Lifestyle Profile

The Chinese version of Health-Promoting Lifestyle Profile (HPLP) by Huang (23) was adopted as the survey tool to measure residents' health-promoting lifestyle in this study, which was initially compiled by Walker et al. (4). The scale includes six dimensions and 42 items, namely, self-actualization (14 items), health responsibility (nine items), stress management (six items), interpersonal support (five items), nutrition (five items), and exercise (three items) (23). The survey utilized the four-point Likert scale from one (never) to four (routinely). A higher score of HPLP indicates a more excellent health-promoting lifestyle. The original Chinese version of HPLP by Huang has good reliability, in which the Cronbach's alpha of the scale was 0.930 and the Cronbach's alpha of the subscales was from 0.736 to 0.922 (23). In this research, the Cronbach's alpha was 0.922, which also shows good reliability.



Satisfaction With Life Scale

The Satisfaction with Life Scale (SWLS) as the survey tool to measure residents' life satisfaction was adopted in this study, which was initially compiled by Diener et al. (24). Five items were designed, i.e., “In most ways, my life is close to my ideal”, “The conditions of my life are excellent”, “I am satisfied with my life”, “So far I have gotten the important things I want in life”, and “If I could live my life over, I would change almost nothing” (24). The survey was utilized the seven-point Likert scale from one (strongly disagree) to seven (strongly agree). The original SWLS has a good reliability with the Cronbach's alpha of 0.870. In this research, the Cronbach's alpha was 0.813 with a good reliability.




Data Analysis

EpiData was used to input and check the data. Data analysis was conducted by Stata 16.0. The respondents' demographic situation was statistically calculated by means, SD, and percentages. Paired groups were compared by paired sample t-test and one-way ANOVA. Person correlation analysis was used to measure the correlation between health-promoting lifestyle and life satisfaction. The significance level for all statistical analyses was set at p < 0.05 (two-tailed test). Multiple regression analyses were performed to explore the relative contribution of each significant variable. Health-promoting lifestyle and demographic variables were set as independent variables, and life satisfaction was set as dependent variables.




RESULTS


General Characteristics

Of the total 2,200 anonymous questionnaires, 2,080 were returned and the response rate was 94.5%. In total, 26 invalid questionnaires were rejected due to the incomplete information, and 2,054 questionnaires were effective and the effective rate was 93.4%.

Table 1 shows the demographic characteristics of the survey samples. The proportion of men and women participating in the survey is balanced, with men for 49.1% and women for 50.9%. The proportion of each group's age is relatively balanced, and most of them have a high school diploma or higher, accounting for 79.3%. Unmarried and married groups are the main groups in the total sample. As far as permanent residence is concerned, the number of residents living in urban areas is slightly more than in the suburbs. The average family income is mostly beyond 40,000 RMB (see Table 1).


Table 1. General characteristics of participants (N = 2,054).

[image: Table 1]



Comparison of Health-Promoting Lifestyle and Life Satisfaction Before and After the COVID-19 Pandemic

Table 2 shows the changes in residents' health-promoting lifestyle and life satisfaction scores before and after the COVID-19 pandemic. The results show that health-promoting lifestyle [t = −3.67, p < 0.001] and life satisfaction [t = −2.57, p < 0.01] have changed significantly after the COVID-19 pandemic but the score of life satisfaction has shown a downward trend. The score of health-promoting lifestyle before the COVID-19 pandemic was [107.35 ± 24.08] and after was [108.16 ± 24.10] relatively. The score of life satisfaction before and after the COVID-19 pandemic was [21.12 ± 6.53] and [20.87 ± 6.60] relatively. Hypotheses 1 and 2 were verified.


Table 2. Comparison of Health-Promoting Lifestyle Profile (HPLP) and Satisfaction with Life Scale (SWLS) before and after the COVID-19 pandemic (N = 2,054).
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Among the six dimensions of health-promoting lifestyle, it can be seen that the scores of exercise [t = −3.77, p < 0.001], self-actualization [t = −3.05, p < 0.001], and stress management [t = −2.42, p < 0.05] have increased significantly after the COVID-19 pandemic. The score of exercise before the COVID-19 pandemic was [12.73 ± 3.81] and after the COVID-19 pandemic was [12.80 ± 3.73]. The score of self-actualization before the COVID-19 pandemic was [19.09 ± 6.67] and after the COVID-19 pandemic was [19.11 ± 4.70]. The score of stress management before the COVID-19 pandemic was [19.09 ± 6.67] and after the COVID-19 pandemic was [19.11 ± 4.70]. The scores of health responsibility, nutrition, and interpersonal support have increased but not significantly after the COVID-19 pandemic. The score of health responsibility before the COVID-19 pandemic was [17.62 ± 5.06] and after the COVID-19 pandemic was [17.89 ± 4.98]. The score of nutrition before the COVID-19 pandemic was [18.13 ± 4.70] and after the COVID-19 pandemic was [18.33 ± 4.73). The score of interpersonal support before the COVID-19 pandemic was [21.44 ± 5.35] and after the COVID-19 pandemic was [21.55 ± 5.41] (see Table 2).



Comparison of HPLP and SWLS With General Characteristics Before and After the COVID-19 Pandemic

Table 3 shows the differences in residents' life satisfaction and health-promoting lifestyle in the different demographic variables before and after the COVID-19 pandemic.


Table 3. Comparison of HPLP and SWLS with general characteristics before and after the COVID-19 pandemic (N = 2,054).
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In terms of life satisfaction, before and after the COVID-19 pandemic, there were significant differences in the aspect of gender [tbefore = −1.99, pbefore < 0.05; tafter = 1.82, pafter < 0.05], age [tbefore = 11.27, pbefore < 0.001; tafter = 3.91, pafter < 0.01], education level [tbefore = 5.44, pbefore < 0.01; tafter = 3.39, pafter < 0.01], marital status [tbefore = 10.21, pbefore < 0.001; tafter = 3.51, pafter < 0.05], and average family income [tbefore = 9.77, pbefore < 0.001; tafter = 5.24, pafter < 0.001]. The individuals with the characteristics of men, younger age, higher education, unmarried, and middle average family income have significantly higher life satisfaction before and after the COVID-19 pandemic.

In terms of health-promoting lifestyle, before the COVID-19 pandemic, there were significant differences in terms of age [tbefore = 3.26, pbefore < 0.01], education level [tbefore = 2.91, pbefore < 0.05], and average family income [tbefore = 3.01, pbefore < 0.01]. After the COVID-19 pandemic, there were significant differences in health-promoting lifestyle scores in terms of age [tafter = 2.67, pafter < 0.05] and education level [tafter = 2.58, pafter < 0.05], but the average family income became less significant (see Table 3). Hypothesis 3 was partially verified.



Correlations Between Health-Promoting Lifestyle and Life Satisfaction

Table 4 shows the correlation between health-promoting lifestyle and life satisfaction before and after the COVID-19 pandemic. The result shows that a health-promoting lifestyle is positively correlated with life satisfaction before and after the COVID-19 pandemic. The correlation coefficient between health-promoting lifestyle and life satisfaction is 0.33. All the six dimensions of a health-promoting lifestyle are positively correlated with life satisfaction before and after the COVID-19 pandemic. Before the COVID-19 pandemic, the correlation coefficients between life satisfaction and the six dimensions of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management are 0.37, 0.23, 0.21, 0.26, 0.31, and 0.28, respectively. After the COVID-19 pandemic, the correlation coefficients between life satisfaction and the six dimensions of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management are 0.35, 0.24, 0.22, 0.26, 0.30, and 0.30, respectively (see Table 4).


Table 4. Correlations between health-promoting lifestyle and life satisfaction (N = 2,054).
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Analysis of Influencing Factors of Life Satisfaction Before and After the COVID-19 Pandemic

Table 5 shows the results of multiple regression analysis on life satisfaction before and after the COVID-19 pandemic. The statistically significant demographic variables and the scores of each dimension of health-promoting lifestyle were used as independent variables, and the total score of life satisfaction was used as the dependent variable to perform multiple linear regression analysis. The results show that the health-promoting lifestyle, age, marital status, average family income, permanent residence, and self-actualization have a significant impact on life satisfaction before the COVID-19 pandemic and the explanation for the total variation in life satisfaction is 16.1% (overall model adjust R2 = 0.16, p < 0.001). After the COVID-19 pandemic, the health-promoting lifestyle, age, marital status, average family income, permanent residence, self-actualization, and stress management have a significant impact on life satisfaction. The explanation for the total variation in life satisfaction is 14% (overall model adjust R2 = 0.14, p < 0.001; see Table 5). Hypothesis 4 was verified.


Table 5. Analysis of influencing factors of life satisfaction before and after the COVID-19 pandemic.
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DISCUSSION

This study has investigated the relationship between health-promoting lifestyle and life satisfaction before and after the COVID-19 pandemic. The result has shown that after the outbreak of the COVID-19 pandemic, the residents' total score and the scores of all dimensions of health-promoting lifestyle are higher than those before the pandemic. This is consistent with the existing findings (25). That is, after the outbreak of the COVID-19 pandemic, people are paying more attention to the multidimensional pattern of self-initiated actions and perceptions, such as health responsibility, exercise, nutrition, self-actualization, interpersonal support, and stress management. The government and non-governmental organizations have formulated corresponding plans and issued relevant policies to increase the opportunities for residents to participate in physical exercise and develop a healthy lifestyle. The government of Wuhan has issued the Home scientific fitness guide, which updates the new standards of residents' physical practice and increases the types of indoor physical activities (such as yoga and aerobics) to provide scientific guidance (26). In addition to the government, some technology companies have launched the “Internet + sports” model and fitness apps, such as “Keep”. These fitness apps have successively set up the modules, such as “Online marathon” or “Online training camp”, to encourage residents to participate indoors (27). Communities have actively organized activities to encourage residents to participate in physical exercise, such as community marathons, fun sports meetings, and health promotion meetings (28). According to the HBM, this may be closely related to the change of positive attitude toward health (29). The consciousness and attitude of how people treat health and disease would directly influence people's healthy actions, further influencing self-satisfaction. This is also consistent with the viewpoint of emphasizing the importance of psycho-physic-mental continuity for overall health (30). After deep experiencing and perceiving the COVID-19 pandemic, residents' consciousness and perceptions of disease and health would be significantly improved and further promote the health-promoting lifestyle.

The result has shown that residents' life satisfaction score after the COVID-19 pandemic was lower than that before the pandemic. This is consistent with the existing research (31). This could be caused by the diffusion of the COVID-19 pandemic, which not only produces an effect on the change of anxiousness of physical health, but also increases the psychological pressure. To some extent, pressure and anxiety will reduce life satisfaction (32).

Besides, based on the HBM, people's demographic characteristics would directly influence people's health-promoting lifestyle and life satisfaction. The results of this study have also shown that age, marital status, and average family income have a significant impact on residents' life satisfaction. Age and education level have a significant effect on residents' health-promoting lifestyle. This keeps pace with the previous studies (33).

In addition, the results of multiple linear regression show that the health-promoting lifestyle is an influencing factor on life satisfaction whether before or after the COVID-19 pandemic. Especially, self-actualization and stress management have a significant positive influence on life satisfaction. This study has identified self-actualization as an important influencing factor on life satisfaction, which is inconsistent with the research results of Sak et al. (13). The reason may be that individuals with higher self-actualization have stronger psychological endurance, which is not easily affected by anxiety and fear. For the panic caused by COVID-19, these groups will usually maintain an optimistic attitude, be good at adjusting their emotions, and give positive psychological hints for themselves. Stress management has been proved as a vital influencing factor on residents' life satisfaction, which is consistent with Yang's research results (34). Studies have shown that improving one's ability to withstand stress could deal with more external challenges and enhance self-efficacy to face difficulties actively (35).



CONCLUSION

This study mainly explores and analyzes the changes in health-promoting lifestyle and life satisfaction and the essential predictors that affect life satisfaction before and after the COVID-19 pandemic. It also demonstrates the relationship between health-promoting lifestyle and life satisfaction. These findings have suggested that the health-promoting lifestyle has been impacted significantly by the COVID-19 pandemic. In addition, the health-promoting lifestyle has improved after the pandemic, but the score of life satisfaction has shown a downward trend. Before and after the COVID-19 pandemic, the health-promoting lifestyle has a significant impact on residents' life satisfaction.

In response to the impact of the COVID-19 pandemic, on September 16, 2020, the United Nations has released The United Nations Comprehensive Response to the COVID-19 Report (36). It has advocated that governments and health organizations of all countries should play a leading role in global health countermeasures, fully mobilize every family to cultivate health awareness, help people form a healthy lifestyle, and cultivate more healthy behaviors. Therefore, a variety of measures should be taken to promote a health-promoting lifestyle in the post-pandemic period. Such as promoting health publicity through various channels; strengthening health education in terms of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management to establish the correct concept of health; promoting the quality of health-related social services, and carrying out more health-related activities to increase residents' enthusiasm and chances to improve healthy lifestyle; strengthening psychological guidance and improving psychological endurance to enhance the stress management ability and help residents improve their life satisfaction.

This study has the following limitations. The survey sample is restricted to the city of Wuhan. Although the city of Wuhan has the typical representativeness, it does not have general applicability. Follow-up research can further expand the scope of the investigation and select regions with different pandemic levels for comparative analysis. In addition, a deeper investigation of residents' perceptions and behaviors will be conducted in a follow-up study.
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