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In response to the COVID-19 epidemic, China proposes to take this epidemic as an opportunity to further cultivate residents' healthy living habits and meet their demand for healthy living. Based on relevant research reviews and theoretical analysis, the concept model of home fitness satisfaction for Chinese residents is constructed. The research hypothesis is tested by SEM, and the conceptual model is modified. Finally, the model of home fitness satisfaction for Chinese residents is obtained. The results show that during the epidemic period, Chinese residents' enthusiasm for home fitness remains unchanged, online services provide powerful social support, and the home fitness environment still has an enhanced space.
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Problem statement

The COVID-19 epidemic broke out all over the world, which imposed a near-total lockdown on citizens in China. In this war without smoke, staying at home played an important part. During the epidemic period, the General Office of the State General Administration of Sport issued the notice on vigorously promoting scientific home-based fitness methods, requiring local sports departments to actively promote scientific home-based fitness and promote people's health with the cooperation of local party committees and governments. Media platforms at all levels and of all kinds have launched home-based fitness programs, and home-based fitness has become a hot topic. The number of search results for “epidemic home-based fitness” and “epidemic home-based exercise” on Baidu was 18,300,000 and 43,900,000, respectively. On the one hand, the outbreak of the epidemic caused great mental trauma for people, forcing people to re-examine the importance of a healthy lifestyle, which helps people make greater progress between the residents of sports and healthy cognition. Meanwhile, the value function of sports fitness to improve people's physical fitness and promote physical and mental health is manifested again in this special period. On the other hand, affected by the epidemic, sports departments at all levels, schools, as well as sports and fitness institutions have launched online fitness courses and sports and fitness live broadcasts. Online fitness clocking and other services have attracted high attention. However, the flash-in-the-pan craze of home fitness is not what society needs. How to continue to promote home fitness services, how to make more people more convenient to participate in in-home fitness, and how to make use of Internet technology to promote the reform of social sports services are the key points of our further study. Therefore, it is necessary to study home fitness from the perspective of residents' satisfaction to enhance the effect of home fitness, strengthen the weak links of home fitness, and promote the health of the people. Based on the investigation of residents' satisfaction with home fitness and its influencing factors during the epidemic period, this study builds a model of residents' satisfaction and analyzes the influencing factors of residents' home fitness during the epidemic period to improve the effect of home fitness and promote national fitness.

Infection with novel coronavirus pneumonia does not necessarily have a physical impact, as in a latent phase, but if it is in the onset phase, the condition is of varying severity, and the physical impact is different and cannot be generalized. (1) Latency. If the following infection with novel coronavirus pneumonia is found at a latent stage of the condition, usually without obvious symptoms, it may be detected at the time nucleic acid testing is performed, at which point there will be no apparent effect on the body. (2) Onset stage. Less severe: if the new coronavirus pneumonia develops after the onset, the condition is relatively mild and may present with fever, dry cough, and other symptoms, but also with generalized weakness, some people will have symptoms such as runny nose and sneezing, should actively visit the hospital for supportive care, make appropriate exercise to improve their physical fitness, the condition generally recovers slowly and does not cause many effects on their physical health; Severe disease: if the new coronavirus pneumonia continues to progress, is not treated promptly, causes more damage to the body, may present with symptoms such as dysgeusia, anosmia, or even dyspnea, and some may present with hypoxemia, sepsis, shock, or acute respiratory distress syndrome, as well as multiple organ failure.



Model construction and research hypothesis

The study of “satisfaction” is coined in the study of “customer satisfaction” in economic problems. It is generally believed in the academic area that customer satisfaction is the psychological reaction of customers after their needs are met, and it is the evaluation of customers of the product or the degree to which it meets their own needs (1). In the 1990's, the American Customer Satisfaction Model (ACSI) and the European Customer Satisfaction Model (ECSI) were widely adopted, and in the 21st century, the Chinese Customer Satisfaction Model (CCSI) was created (2). The satisfaction model can reveal the relationship between various factors affecting satisfaction, and a structural equation is often used to verify and adjust the satisfaction model (3). Structural equations provide a rigorous scientific procedure for quantitative research of abstract concepts and enable researchers to test research hypotheses through scientific statistical analysis. In this study, structural equations were used to verify and build a satisfaction model, and the residents' satisfaction with home fitness and its influencing factors were included in the same model, and the relationship among multiple factors was processed and analyzed at the same time. Compared with the simple descriptive analysis, the structural equation model can better explain the residents' satisfaction with home fitness and its influencing factors during the epidemic period.


Conceptual model construction

Through comparative analysis, the American customer satisfaction model and China customer satisfaction index (ACSI) model (CSCI) in the “customer perceived value (4), customer expectations, and quality awareness,” are closer to the residents' home fitness satisfaction variables such as model building, so this study is based on ACSI and CSCI built during the outbreak of residents' fitness satisfaction model at home. In the model, the intention to exercise at home, the perception of social support, the perception of the environment of exercise at home, the residents' physical literacy, and the gain of exercise at home are the cause variables, while the residents' satisfaction with exercise at home is the target variable. Figure 1 is the conceptual model of residents' satisfaction with home fitness during the epidemic period.
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FIGURE 1
 Conceptual model of residents' satisfaction with home fitness during the epidemic period.


The concept of home fitness intention comes from the survey of residents' sports awareness and draws on the concept of “customer expectation,” which is the expectation of customers for the products or services that will happen. The intention of exercising at home during the epidemic period refers to the residents' expectation to participate in the exercise at home during the epidemic period, including the idea of exercising at home, the desire to exercise with others, the expectation to bring pleasure to the exercise at home, and the expectation to release pressure through the exercise at home (5). Previous studies have shown that residents' intention to exercise at home has a positive impact on satisfaction with exercise at home, perception of social support for sports, and perception of support for sports environment. This study assumes that residents' intention to exercise at home has a positive impact on their perception of social support and fitness environment at home, residents' physical literacy, and residents' satisfaction with sports (6).

The perception of social support refers to the quality perception in the customer satisfaction model, which refers to the subjective feelings of customers when they receive products or services. In this study, the perception of social support refers to the support that residents received from the government, schools, media, and other platforms on home fitness during the period of the epidemic, as well as the online or offline home fitness guidance from others. This support can be either physical, such as mailing fitness books and equipment, or virtual, such as online guidance and a fitness clock. In this study, the perception of social support was mainly assessed by residents' evaluation of the above support methods and contents. In previous studies, researchers believe that quality perception directly affects customers' evaluation of products or services and is an important factor affecting customer satisfaction. Therefore, this study hypothesizes that the perception of social support has a positive impact on residents' sports harvest and satisfaction with sports (7).

The perception of a home fitness environment also comes from the concept of “quality perception.” Home fitness environment perception refers to residents' evaluation of the size and comfort of the home fitness space, the type and quantity of equipment, and the home fitness atmosphere during their stay at home. The home-based fitness environment is the material guarantee for residents to participate in home-based fitness, which affects residents' home-based fitness to a great extent (8). This study hypothesizes that the perception of the home fitness environment plays a positive role in residents' home fitness harvest and satisfaction with home fitness.

Residents' physical literacy mainly refers to the acquired physical skills, physical knowledge, and physical behavior (9). To a certain extent, residents' physical literacy reflects their ability to participate in physical activities as well as their frequency of participation in physical activities. It is also an important indicator of whether residents can carry out independent scientific fitness tests. This study hypothesizes that residents' sports literacy has a positive effect on residents' sports harvest and satisfaction.

The home-based fitness harvest draws the concept of “customer value perception.” Customer value perception refers to the overall evaluation of the product or service made by customers based on all their efforts and gains. The perception of home fitness gains refers to the evaluation of residents' physical and psychological feelings after home fitness practice. This feeling can be the physical relaxation of the exercise subject and psychological pleasure but can also be the emotional promotion between individuals participating in the exercise (10). The research believes that the gain of home fitness is an important factor in promoting residents' repeated participation in in-home fitness and that the gain of home fitness affects the satisfaction of home fitness to a large extent. The study hypothesizes that home-based fitness gains have a positive effect on home-based fitness satisfaction (11).

Residents' satisfaction with home fitness refers to residents' satisfaction with the “services” provided by society and their surroundings in the process of participating in in-home fitness. It is the psychological reaction of residents after they are satisfied with home fitness. Residents' satisfaction with home fitness is the target variable of this study. This study hypothesizes that residents' satisfaction with home fitness is affected by their intention to do home fitness, perception of social support, perception of the home fitness environment, residents' physical literacy, and gain from home fitness.




Research objectives and methodology

In this study, 1,052 residents in 30 provinces and cities were surveyed by a self-designed questionnaire, and the data were collected to verify the conceptual model. As the subjects involved in the questionnaire were somewhat affected by the outbreak, the questionnaire channels of this study could only communicate through online channels such as the Internet and telephone (subjects completed questionnaires at home).


Research objectives

In this study, a total of 1,194 questionnaires were sent out, and 1,052 were effective, with a rate of 88.1%, including 557 males, accounting for 52.7%, and 495 females, accounting for 47.1%. A total of 275 people aged 18–25 years accounted for 26.1%; 266 people aged 26–39 years accounted for 25.3%; 234 people aged 40–49 years accounted for 22.2%; 181 people aged 50–59 years accounted for 17.2%; 96 people aged 60 years and above accounted for 9.1%. A total of 412 people in the eastern part accounted for 39.2%, 386 people in the central part accounted for 36.7%, and 254 people in the western part accounted for 24.1%. There are 259 people with a high school education or less, accounting for 24.6%; 617 people with a college education, accounting for 58.7%; 176 people with a master's degree or above, accounting for 16.7%. In total, 95, or 9%, were cadres of state organs; 284, or 27%, were employees of enterprises and public institutions; 92, or 8.7%, were professional technicians; 126, or 12%, were production workers in agriculture, forestry, and animal husbandry; 74, or 7%, were self-employed; 297, or 28.2%, were students; and 84, or 8%, were others. Table 1 is the list of demographic characteristics of subjects (n = 1,052).


TABLE 1 List of demographic characteristics of subjects (n = 1,052).

[image: Table 1]



Research methodology

The compilation of the questionnaire in this study is based on two aspects: first, by referring to the Chinese citizens' sports awareness survey report (2018) and related literature on the home fitness satisfaction survey, and combining it with the reality of home fitness during the epidemic, the interview outline was formulated [summing up the dimensions of the questionnaire of residents' satisfaction with home fitness during the period of the epidemic (participation degree of home fitness, the content of home fitness, space of home fitness venue, time, and frequency of participation in-home fitness)] and the second is to draw on the American Customer Satisfaction Model (ASCI) and the Chinese Customer Satisfaction Model (CSCI), formulate the contents of the questionnaire through interviews and revisions, and finally, determine the causal variables of the model based on home fitness intention, social sports culture support perception, home fitness environment perception, home fitness gain, and residents' sports literacy.

Based on the above content, writing the questionnaire on residents' fitness degree of satisfaction and its influencing factors at home during the outbreak of the COVID-19 epidemic, then eight experts reviewed the content of the questionnaire, the first draft of the questionnaire is identified after three rounds of modification, and try on a small scale questionnaire, with the respondents' feedback to the questionnaire of subject setting, the expression made revisions, the rationality and scientificity of the questionnaire are guaranteed. The revised questionnaire is divided into three parts. The first part is the demographic survey of the respondents, including gender, age, occupation, education background, and region. The second part is the questionnaire to assess residents' satisfaction with home fitness during the epidemic period. It uses 5-point Likert scale and sets 16 questions from four aspects, namely, sports participation, content, space, and time-frequency of home fitness. The third part is the questionnaire on influencing factors of residents' satisfaction with home fitness during the epidemic period. The 5-point Likert scale was also used to set 20 questions from five aspects, namely, home fitness intention, perception of social sports culture support, perception of home fitness environment, home fitness gain, and residents' physical literacy. SPSS22.0 and AMOS 24.0 were used for data processing.




Research results and analysis


Conceptual model analysis

Questionnaire reliability analysis mainly tests the consistency of each dimension of the questionnaire, which is generally measured by Cronbach's α coefficient. The consistency analysis of each dimension of this study is shown in Table 2. The Cronbach's α coefficient of each dimension is above 0.903, indicating that the questionnaire has high reliability.


TABLE 2 Consistency analysis of each dimension.
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Correlation analysis was used to verify the structural validity of the questionnaire. The correlation coefficient between the factors of residents' satisfaction with home fitness and the total score ranged from 0.756 to 0.914, showing a high correlation, and the correlation coefficient between the factors ranged from 0.677 to 0.826, showing a moderate correlation, as shown in Table 3.


TABLE 3 Correlation coefficients of factors in the questionnaire of satisfaction with home fitness and between factors and the total score.
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The correlation coefficient between the influencing factors of home fitness satisfaction and the total score ranged from 0.856 to 0.909, showing a high correlation, and the correlation coefficient between each factor ranged from 0.612 to 0.813, showing a moderate correlation, as shown in Table 4. It shows that all factors are correlated with each other and also have some independence, which can reflect the contents of the questionnaire to be investigated. Based on the above analysis results, it can be concluded that the questionnaire on residents' satisfaction with home fitness and its influencing factors during the epidemic period has good structural validity. Table 5 shows the confirmatory factor analysis of residents' satisfaction with the home fitness questionnaire during the epidemic period, showing that the fitting degree met the requirements.


TABLE 4 Correlation coefficients between factors and total scores of the questionnaire on influencing factors of residents' satisfaction with home fitness during the period of the epidemic.
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TABLE 5 The confirmatory factor analysis of residents' satisfaction with the home fitness questionnaire during the epidemic period showed that the fitting degree met the requirements.
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The study conducted correlation analysis on the questionnaire of influencing factors of residents' satisfaction with home fitness during the period of the epidemic, and the fitting degree met the requirements. Table 6 shows the fit degree of influencing factors of residents' satisfaction with home fitness during the epidemic period.


TABLE 6 Fit degree of influencing factors of residents' satisfaction with home fitness during the epidemic period.
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The questionnaire score of each subject, whether in the influence factors, home fitness intention and social support perception problem is higher, shows that the participation of residents at the home had a higher fitness intention at home, and on the outbreak during the social from all walks of life support for home fitness is more satisfied, and home fitness literacy, environmental awareness, and home fitness score are not very high; it shows that there are still a large number of residents who do not have the habit of home exercise and enough fitness knowledge. They are not very satisfied with the overall environment of home exercise, and the gain of home exercise is not very great. Table 7 shows the average value, standard deviation, and average score for each dimension.


TABLE 7 The average value, standard deviation, and the average score of each dimension.
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As can be seen from the satisfaction questionnaire, residents' sports participation scores are high, content and site equipment scores are average, and time and frequency scores are the lowest. It shows that the vast majority of residents participate in-home fitness but are not very satisfied with the content of exercise, exercise facilities, and equipment, and fail to form regular home fitness behavior.



Hypothesis test

After a reliability and validity test and confirmatory factor analysis, the hypothesized model of this study was verified. After running the software, it is found that the fitting degree of the model does not meet the standard, and the path analysis results show that the hypotheses of H6 and H12 are not valid. Further modifications to the model are needed. Table 8 shows the test of significance of path coefficient of structural variables of a conceptual model.


TABLE 8 Test of significance of path coefficient of structural variables of a conceptual model.
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Model modification

It is assumed that the reason why H6 is not completely true may be that some residents live in a poor home fitness environment, so residents do not feel the obvious impact of the home fitness environment on the harvest of home fitness. But given the outbreak period, residents' activity limitations, difficulty in obtaining normal home health supplies and equipment being unable to create a good fitness environment at home, and parts of the home fitness behavior, such as rope skipping, setting-up exercise, and treadmill running, is potentially kind of a nuisance, with the risk of affecting the relationship of neighbors. These factors in the particular historical period are likely to lead to a poor fitness environment at home for residents. However, with the end of the epidemic, people's demand for home fitness will be released, and the purchase of sports equipment will be convenient. Thus, residents are more likely to create a relatively satisfactory home fitness environment. Although the verification results indicate that residents' home fitness environment has no significant impact on the gain of home fitness (P = 0.047), it still has a certain impact. So, hypothesis H6 was not deleted in the correction.

The initial verification results show that residents' intention of home fitness has a certain negative impact on their satisfaction with home fitness, that is, the stronger the intention is, the lower the satisfaction will be. However, according to the analysis of P = 0.214, there is no significant relationship between residents' intention of home fitness and their satisfaction with home fitness. For this reason, delete H12.

In the model modification index, it is found that there is a positive influence on residents' physical literacy and residents' perception of their home fitness environment and social support. To a certain extent, residents' physical literacy reflects the comprehensive level of sports skills, sports habits, and sports knowledge. Residents with higher sports literacy prefer to obtain their required home fitness skills from various channels, which would create a good home fitness environment, and people with higher sports literacy usually have purchased a certain amount of home fitness equipment. Therefore, this study believes that residents' physical literacy has a positive impact on residents' perception of the home fitness environment and social support. So, hypotheses H13 and H14 are added. Figure 2 shows the modified model of residents' satisfaction with home fitness. In summary, one hypothesis H12 is removed and two hypotheses H13 and H14 are added.


[image: Figure 2]
FIGURE 2
 Modified model of residents' satisfaction with home fitness.


After revision and re-examination, the model fitting degree index meets the standard, which indicates that the model is valid and has the significance of practical analysis. Finally, the satisfaction model of residents' home fitness is shown in Figure 3 (Table 9).


[image: Figure 3]
FIGURE 3
 Satisfaction model of residents' home fitness.



TABLE 9 Modified model variable fitting index.
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Table 10 shows the path relationships of each factor. The results show that hypotheses H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H11, H13, and H14 are valid, but H6 is not supported. Since H6 has been explained, H12 is finally deleted and H13 and H14 are added.


TABLE 10 Test of significance of path coefficient of model structure variables.
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Discussion

This study validated the satisfaction model of home fitness with structural equations and revealed the relationships among the intention of home fitness, perceived social support, perceived environment of home fitness, a gain of home fitness, residents' physical literacy, and satisfaction with home fitness. Findings (1) During the period of the epidemic at home, residents' enthusiasm for home fitness remained unchanged, online services provided strong social support, and the home fitness environment had a large room for improvement. Some residents failed to develop regular home fitness habits. During the outbreak, the sedentary lifestyle at home and the external pressure from the outbreak made the residents realize the importance of fitness and physical and mental health. Plenty of people are actively involved in home fitness, and at all levels of government, schools, media, sports departments, and service agencies have launched home fitness programs. In addition, pictures and text, video, and broadcast ways to promote fitness at home have been achieved successfully, but residents' home fitness environment still needs to be improved (12). Residents' participation degree in home fitness is high, but the time and frequency of participation are not satisfactory, which indicates that a large number of residents do not develop the habit of home fitness. (2) The perception of social support and home fitness environment have a positive impact on residents' home fitness harvest and satisfaction with home fitness. During the epidemic period, home fitness gained unprecedented social support. Professors and doctoral supervisors went online to popularize fitness knowledge, and physical education teachers became “18-line anchors,” while handsome men and women from various sports service agencies opened online live-streaming fitness courses. People are creative and use everyday objects to create a fitness environment at home. For example, rice bags can be used instead of kettlebells, balloons can be used as air volleys, and tables can be used as table tennis tables (13). The more social support residents get, the better the home fitness environment will be; the more residents gain from home fitness, the higher their satisfaction with home fitness will be. (3) Residents' physical literacy directly affects residents' intention to exercise at home, perception of the environment of exercise at home, perception of social support, the harvest of exercise at home, and satisfaction with exercise at home (14). To a great extent, the level of physical literacy determines the size of a person's scientific fitness ability. The study found that physical literacy had a positive impact on the intention to exercise at home, the perception of social support, the perception of the environment of exercise at home, the harvest of exercise at home, and the satisfaction with exercise at home. The higher the sports quality, the more they can understand the benefits of physical fitness; the more people gain the benefits of physical fitness, the higher the loyalty to physical exercise will be; and good sports attainments can help to have a better channel to gain fitness knowledge, choose to science for their own home, and know how to make and use their living environment to create a satisfied and comfortable fitness environment at home with satisfaction.

According to the results of this study, during the outbreak of residents at home, the satisfaction degree of fitness is not high, especially the social support score with home fitness environment is not very outstanding. The major cause is that, on the one hand, physical sports consumption has been affected by the epidemic, which to a certain extent causes some residents to be unsatisfied with the exercise environment at home. However, after the end of the epidemic, physical sports consumption is expected to peak, especially home fitness equipment consumption. Persistence is the most important thing in sports and fitness. Although more people participated in the in-home exercise, the time and frequency of the exercise do not meet the expectations. First, the communication and guidance methods of home exercise content have been affected to some extent in the epidemic, and home exercise can only be promoted through offline channels such as the Internet and TV. Second, the content and form of home fitness are limited to a certain extent, which makes it difficult for some providers of home fitness content to find suitable shooting sites and filming equipment, and effectively organize filming personnel and logistics support personnel. Moreover, with the fierce outbreak of the epidemic, the time for shooting, organizing, and planning is relatively limited. Finally, such a large fitness activity at home is the first time to appear, so it takes time to get into the habit of home fitness. And scenes, space, during the outbreak of the above factors are affected by a certain, so residents fitness time and frequency are not high also understandable. It is believed that after the outbreak, with the recovery of the social order and continuous improvement of the high-quality fitness services, content at home and satisfaction with fitness at home will increase.

The emergence of the epidemic has forced departments at all levels, schools, sports enterprises, sports institutions, and others to think about solutions to home fitness. The importance of home fitness has received unprecedented attention from the whole society. Affected by various isolations and restrictions during the epidemic, the emerging intelligent fitness scenes and equipment have attracted much attention. In the future, home-based fitness will be characterized by diversification, intelligence, individualization, and entertainment. Internet, big data, 5G, and cloud technology will play an important role in the change. The outbreak of the COVID-19 epidemic is not only a heavy blow for the sports fitness service industry and equipment manufacturing industry but also an opportunity for reform. The outbreak will deeply affect people's lifestyles. Sports service departments should speed up the use of innovative technologies to build a new national fitness service platform and promote the upgrading and improvement of national fitness services.

Sports service departments should innovate their approaches to sports service, adopt the combination of online and offline approaches, and vigorously promote the establishment of digital and intelligent home fitness service mechanisms. Change the way of work; gradually change from offline to offline and online combination; gradually expand the path of sports and fitness services based on grassroots, community, family, and cooperation; deepen technological innovation; further, increase the guarantee of home fitness service funds; and build and constantly improve the home fitness service mechanism.



Conclusion

The sudden epidemic has caused great trauma to the mental health of people, especially those in the worst-hit areas and medical workers. In this period, sports have played a unique and irreplaceable role in regulating the psychological health of people. Electronic publications such as home fitness manuals have a calming and soothing effect. The square cabin hospital, transformed from the stadium, also played a significant role in the fight against the epidemic. After the end of the epidemic, residents' sports consumption will usher in a new upsurge, and the upstream and downstream of the sports industry chain will absorb a large number of workers, which has played a positive role in social stability. At present, it is a critical period for China to realize sports power and build a healthier China. The outbreak makes people and the government realize the importance of physical fitness, which provides opportunities to discover and meet the needs of residents' sports fitness. The outbreak is also a good time to improve the public's sports attainments. Home exercise cannot rely only on the spontaneous behavior of the individual. Each department should better seize the opportunity to vigorously promote the national fitness and healthy life concept. At the same time, scientific knowledge of fitness should be publicized and actively encourage residents to form the habit of lifelong exercise, thus creating a fitness atmosphere as well as comprehensively improving the sports literacy of people.
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