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Scientific and moderate exercise is an effective remedy to boost the immune system and minimize the risk of infection in coronavirus disease 2019 (COVID-19) epidemic period. In this context, social media platforms play an essential role in communicating scientific fitness at home. Based on the integrated analysis of communication, physical geography, and health geography, this article takes short fitness-based videos on TikTok as the research object and comprehensively uses text analysis, mathematical statistics, and spatial analysis to reveal the characteristics of communication elements, fitness preferences, and the spatiotemporal evolution of these short videos, and to explore the communication mechanism and optimization path of short videos. The results show that: (1) the communication information focusing on “fighting against the epidemic and keeping fit at home” is made into short videos by female youth. Through the communication channels mainly composed of texts, pictures, and audio, the communication subjects carry out multilevel interactive communication with the communication objects; (2) fitness preferences are mainly composed of dances, unarmed fitness, and fitness with equipment; (3) from the perspective of time, taking February 20 as the node, the daily number of released short videos shows a trend of “increase before decrease”; from the perspective of space, the distribution is significantly unbalanced across provinces, and the direction is not apparent; and (4) this article explores the communication mechanism and targeted optimization countermeasures of short fitness-based videos on TikTok in China's COVID-19 epidemic period.
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INTRODUCTION

Since its outbreak at the end of 2019, the novel coronavirus disease 2019 (COVID-19) has rapidly spread worldwide, which is a great threat to human safety, national harmony, and stability. At present, there is no “effective drug” for COVID-19 (The Beijing News, 2020). However, exercise with moderate intensity can improve human immunity (Neil, 2018) and reduce the risk of upper respiratory tract infection (Malm, 2006). Some scientific fitness behaviors can reduce the risk of COVID-19 infection (Ranasinghe, 2020). “Scientific fitness” refers to the use of healthy, scientific exercise methods to promote physical health, such as which exercise method is correct, which is suitable for oneself, and how long an exercise is appropriate. Dating back to January 30, 2020, the general office of the State General Administration of Sports issued A Notice on Vigorously Promoting the Scientific Fitness Methods at Home, which advocates bodybuilding at home and sets off an upsurge of home exercise nationwide. However, the limited space makes it difficult to exercise at home (Zheng and Wong, 2020). How to exercise at home and advocate exercising at home are problems that need to be solved.

Short video applications are gradually becoming a new highlight of social media platforms in recent years. The users of TikTok reached 400 million (EB/OL, 2019) in January 2020, and TikTok has become the most popular social software of its kind. Given its wide application in people's daily lives, scholars have researched short videos from the perspective of communication studies, sociology, geography, culture, and other disciplines. The research of sociology focused on the value and communication strategy of TikTok. Taking the short videos of People's Daily as an example, Chen (2019) analyzes and puts forward the strategies of short video communication in mainstream media; Chen et al. (2019), Guo (2019), and Liu and Liang (2019), discuss the influence factors, characteristics, and strategies of communication of short videos about government affairs. Geography focuses on promoting and establishing the man-land relationship and sense of place. For example, based on the theory of media city, Wu and Zhou (2019) expound on the dynamic connection between people and places in modern media cities and the multiple social relations of urban residents; Wu (2019) analyzes the construction of a sense of place by the symbols (voice and pictures) of short videos from dimensions of locality and local attachment. Cultural studies focus on the propagation mode and the value of TikTok. For example, Huang and Dong (2019) and others point out that short video APP plays a vital role in promoting the dissemination and innovation of traditional folk culture. Xie (2019) analyzes the development of TikTok and points out that it has six major functions in cultural communication. All in all, short fitness-based videos on TikTok refer to short videos users post on the TikTok APP platform related to bodybuilding, such as how to do aerobic exercises and perform strength exercises. Because of the large number of participants and fast production, TikTok has been popular among the public and, under the current widespread epidemic, TikTok with the theme of home-based fitness is coming out in the unending flow.

This study takes short videos of fitness during COVID-19 epidemic in China as the research object. Specifically, this study analyzes the characteristics of communication elements [“5W” communication mode (Guo, 2011)], preference for fitness, mechanism of transmission, and space-time evolution process of short videos from the multidisciplinary perspective. The mechanism of transmission and optimization path provides a reference for in-depth research and assists in implementing the national fitness strategy based on social media communication platforms. The theoretical framework is shown in Figure 1.


[image: Figure 1]
FIGURE 1. Theoretical framework of short fitness videos on TikTok.




MATERIALS AND METHODS


Dataset

Research data include: (1) short video data, as of March 12, 2020, taking the “epidemic fitness,” “epidemic exercise,” and “epidemic sport” as the searching keywords, 3,691 video information and summary forms have been collected from the TikTok platform (specific entries include user nickname, network account, release time, title, forwarding volume, the volume of likes, comment volume, POI point, etc.). After account deduplication, a total of 2,150 disseminators were obtained. Then, through artificial network query and interpretation, the detailed data of disseminators were obtained (including gender, age, address, occupation, number of works, number of followers, number of likes garnered, etc.) and (2) the relevant population and economic data come from the statistical yearbook of National Bureau of Statistics in 2019.



Methods
 
Text Analysis

Text analysis refers to quantifying information by extracting the expression and features of the language, text, image, etc. In this article, the fitness method, communication channels, and other information are obtained by interpreting the content of short fitness-based videos. Analyses were done on user occupation, the preference for fitness, and the dissemination channel characteristics. By summarizing the text of short video titles and using the word cloud tool of BlueMC platform (http://www.bluemc.cn/), the high-frequency words of short video titles were obtained to analyze the intention and purpose of users who posted short videos.



Standard Deviational Ellipse Analysis

Standard deviational ellipse (SDE) is a statistical method to represent the spatial distribution characteristics of geographical features (Lefever, 1926). The semimajor axis represents the distribution direction of geographical elements, while the minor semiaxis represents the distribution range. The greater the difference between the two is, the more obvious spatial directionality of geographical elements is. In this article, the standard deviational ellipse is used to reveal the trend of the disseminators.

Mathematically, the formula can be expressed as:
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where xi and yi represent the geographic coordinates of the short video communicator i. [image: image] and [image: image] represent the average gravity center of short video communicators.



Getis-Ord Gi*

Getis-Ord Gi* is used to reveal the spatial distribution of hot spots and cold spots (Hu et al., 2019). The calculation formula is:
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After standardization:
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where xj is the attribute value of element j. Wij(d) is the spatial weight between i and j. n is the total number of elements. [image: image] and [image: image] are the mathematical expectation and coefficient of variation of [image: image]. When [image: image] is a positive value, and the value is larger, which means that the clusters of hot spots are more concentrated. When [image: image] is a negative value, the value is smaller, which means that the clusters of cold spots are more concentrated.





CHARACTERISTICS OF COMMUNICATION ELEMENTS IN TIKTOK OF FITNESS CONTENTS


Characteristics of Disseminators
 
Demographic Characteristics

Among the 2,150 disseminators, 83.90% are gender specific, including 1,127 females and 677 males in a ratio of 1.66:1. A total of 48.70% of the disseminators provided their age. According to the statistics of 1,035 disseminators (Figure 2) with both the age and gender information provided, the male disseminators account for 42.83%, while the female disseminators account for 56.02%. The male to female ratio is 1.3:1. The age structure of the disseminators generally showed normal distribution and the people aged 20–39 years account for the largest proportion (80.5%), followed by 9% of those who are 20 years. Moreover, those over 60 years account for the least proportion (3%). In general, the disseminators of short fitness-based videos are mainly young women.


[image: Figure 2]
FIGURE 2. Sex- age structure of the disseminators of short fitness videos on TikTok.




Occupation Analysis

The occupation of the short video disseminators is identified by artificial interpretation. The occupations of 622 are recognized, accounting for 29.07%. According to the classification of occupations (Table 1), it can be seen that most disseminators are self-employed (576), and institutional disseminators are few (46). Among the self-employed, 272 are engaged in specialized fitness jobs, ranking first. They are mainly fitness and yoga instructors. The second largest group has 261 people, most of whom are teachers and students. There are 43 athletes in football, sports dance, martial arts, basketball, and other fields. In addition, there are 32 official agencies among the institutions, such as the national track field team, and sports associations. Lastly, there are 14 unofficial agencies, mainly sports culture and service companies. It shows that the occupations of disseminators are in multidomains and have diversified and contemporary characteristics.


Table 1. Occupational characteristics of the disseminators of short fitness videos on TikTok.

[image: Table 1]



Features of Works, Followers, and Likes

The number of works represents the TikTok account activity. The number of followers reflects the popularity and mass base of the disseminators (Zhao and Cao, 2014). The number of likes reflects the public's recognition of the information (Zhang and Wang, 2020). Table 2 shows that 78.59% of the disseminators have 1–100 works. A total of 67.17% of disseminators have followers in the range of 1–500. Only 51 disseminators have more than 100,000 followers, and nine have more than one million followers. 80.73% of the disseminators get 1–10,000 likes. Only 45 disseminators got more than one million likes. Moreover, six of them got more than ten million likes. All the three data groups showed that the quantitative interval was inversely related to the number. During the epidemic period, if each disseminator releases a short fitness-based video, 299,104,710 followers would be directly affected.


Table 2. Statistics of works, fans and likes of the disseminators of short fitness videos on TikTok.

[image: Table 2]

During the epidemic, 1,729 disseminators only released one short video, accounting for 80.42% of the total. The number of performers is negatively related to the number of short videos released (Figure 3), indicating that these performers are not long-term fitness professionals.


[image: Figure 3]
FIGURE 3. Quantity characteristics of short videos released by individual disseminators during COVID-19 epidemic period.





Characteristics of Information Dissemination
 
Features of “Forwarding”, “Likes”, and “Comments”

Table 3 shows that the “likes” have the highest number of times (1,301,559), as this function is the simplest way of expressing the love of the viewer for a short video who would like to review it again. The second-largest number is the volume of forwarding, which is 130,483. Comments have the least number, which is 69,856 times. It is an interactive channel established by the performer and the viewer. The viewers give feedback such as opinions and consultations in the comment area, and the performers answer their questions. Vertically, there is a negative correlation between the quantitative interval and the number.


Table 3. Statistics of forwarding, likes and comments of short fitness videos on TikTok.

[image: Table 3]



Analysis of Titled Text

Table 4 shows five words with a frequency of over 1,000, which are epidemic, fitness, exercise, resistance, and stay-at-home, accounting for 50.61% of the total. It indicates people's high attention to the epidemic of COVID-19. The words “fight,” “defeat,” and “resist” present the performers' attitudes toward the spread of the epidemic.


Table 4. High frequency glossary of titles in short fitness videos on TikTok.

[image: Table 4]

This article classifies and analyzes the sememes of high-frequency words, among which the largest proportion is related to “sports,” such as exercise, yoga, stretching, and strength. Second, the two words “fitness” and “sports” are highly inclusive, reflecting the performers' preference for fitness during the epidemic. Next, the expressions indicating “space” (including province, city, and family) account for a large proportion, such as natives of Qinghai, Wuhan, home, at home, stay-at-home.

At the same time, a few videos are interspersed with many “funny” and “amusing” contents, which damage the scientific nature and strictness of fitness.



Fitness Preferences

According to the number of likes, the top 200 videos were selected. Thirty-three unrelated videos were excluded. Two hundred thirty-three were randomly selected from the remaining videos except for the top 200 videos. The fitness preference of the 400 videos was analyzed. It can be divided into six types (Table 5). They are dance (121), barehanded exercise (98), equipment-based exercise (84), gymnastics (46), traditional exercise (27), and yoga (24). The first three categories account for 75.75% of the total, among which the dance category mainly includes sports dance, square dance, and simple movement dance. It can be seen that the square dance and sports dance have huge followers. With its simple and easy-to-learn movement style and light and flexible music and rhythm, simple movement dance attracts many young people to learn and take photos. Unarmed exercise is characterized by single actions, which are easy to learn and can cause a butterfly effect, such as push-ups, plate supports (star plate support challenge round), sit-ups, and squat-ups. Fitness with equipment mainly includes special equipment and household appliances. The former is home-based fitness equipment (treadmill, dumbbell, kettlebell, etc.) purchased by a small number of fitness enthusiasts. The latter refers to substitutes for fitness equipment like doors, walls, beds, rice bags, towels, sofas, chairs, cans, etc.


Table 5. Fitness preference statistics of the disseminators of short fitness videos on TikTok.

[image: Table 5]

At the same time, we found some security risks in a few fitness movements, such as “pull up with the help of the door frame.” Therefore, the selection of actions by the recipients should be determined following their conditions. In addition, the short video platforms still need to be designed to strengthen supervision and offer risk tips.




Characteristics of Communication Channels

According to the statistical explanations of the bodybuilding action on TikTok (Figure 4), only 68 out of the 400 short videos have explained their actions (17%). Eleven of them offer voice explanation, 37 videos provide text annotation, and 20 videos contain both the voice and text explanations. The content of voice explanation mainly includes teaching fitness methods and technical requirements of movements. The text annotation mainly comprises the description of the names of movements, the number of exercises, and the number of the set of actions. TikTok, as a whole, is mainly composed of music and videos and transmitted through pictures and sound, with only a few having the text as well.


[image: Figure 4]
FIGURE 4. Ways of fitness explanation of short fitness videos on TikTok.




Viewers and Their Feedback

According to the theory of interactive communication, the feedback route of bodybuilding TikTok is analyzed (Figure 5). It is found that after receiving the short video, a receiver (category one) takes four actions: first sending feedback to the disseminator through attention, likes, and commentary. The disseminator collects the feedback from the recipient, adjusts and modifies the short video, and then releases it to the recipient again, forming first-order feedback. Second, the recipients can also be called new disseminators by participating in and sharing their short videos, and distribute them to new recipients [for category one (TikTok), for category two (WeChat, QQ, microblog, etc.)], thus repeating the first-order feedback, and forming second-order feedback. Third, no feedback, just for entertainment, and killing time or due to behavioral addiction. On the whole, the recipients can also be called new disseminators who can repeat first- and second-order feedback, forming a complete feedback loop of TikTok.


[image: Figure 5]
FIGURE 5. Feedback roadmap of short fitness videos on TikTok.





CHARACTERISTICS OF TIKTOK IN SPACE AND TIME


Time Variation Characteristics
 
Changes in Release Time

According to Figure 6, February 20 is a turning point in the number of daily releases. The number of daily releases increases initially and decreases afterward. Before January 30, the number of short fitness-based videos decreased because most people were busy purchasing for the Spring Festival. On January 30, to fight the epidemic, the general office of the State Sports General Administration issued A Notice Titled On Promoting Scientific Home-based Fitness Methods to guide people to strengthen their exercise, improve their immunity, and reduce the risk of infection. The launch of the TikTok topic, “fight the pandemic by all,” prompted users to share their fitness experience. The first surge of growth (117) occurred on February 13, with a slight decrease on February 14 (89). With a rise of awareness of home-based exercise, from February 15 to 23, the number of related videos grew steadily, reaching a peak starting from February 21 to 23. From February 24 to March 6, the number of video clips showed a fluctuating downward trend due to the effective control of the epidemic; the number increased again on March 7. From March 7 to 11, due to the significant control of the epidemic, the public's demand for home-based sports declined alongside the number of short videos. Overall, traditional culture, epidemic development, government, and platform guidance are the main factors that affected the number of TikTok videos.


[image: Figure 6]
FIGURE 6. Changes in release time of short fitness videos on TikTok.




Changes of Individual Time

According to the time-varying graphs of TikTok (Figure 7), the duration of short fitness videos mainly ranges from 10 to 15 s, reaching two peaks at 15th and 59th seconds, with the largest number of videos lasting for 15 s. Because of the fast pace of life, fragmentation of reading has become the trend (Hu et al., 2019), so TikTok mainly provides 15-s-long short videos for viewers. Videos lasting less than 40 s are greater in number than those exceeding 40 s and the videos over 1 min are very rare, accounting for a tiny proportion. Although the platform supports uploading videos of 1–15 min the uploading process is complex and entails more recording requirements.


[image: Figure 7]
FIGURE 7. Changes in duration of short fitness videos on TikTok.





Spatial Distribution Characteristics
 
Overall Spatial Distribution

Figure 8 demonstrates the strong disequilibrium and the insignificant directivity of fitness-based videos' provincial distribution. The core and eastern coastal areas cluster together in Shaanxi, Guangdong, and Qingdao work. At the same time, most of the disseminators are in the southeast of Hu Huanyong Line (demographic boundary of China), which is consistent with the geographical distribution pattern of the Chinese population. Using the Pearson correlation coefficient, we can find that the number of disseminators in a region is significantly related to the locality's economic development level, tertiary industry development level, and population scale (Table 6). Further analysis of the provincial differences shows that there are more disseminators in Qinghai and Shaanxi owing to the official guidance in these provinces such as Qinghai's sports development, Qinghai's sports lottery, various associations in Qinghai (football association, dance association, yoga association, etc.), Shaanxi scientific fitness publicity ambassador, Shaanxi National Games, and efforts to strengthen urban publicity through the network platform in recent two years to build an “internet city” in Shaanxi.


[image: Figure 8]
FIGURE 8. Provincial spatial distribution and direction distribution of short-video disseminators.



Table 6. Correlation index statistics of the number of provincial disseminators.

[image: Table 6]



Characteristics of Spatial Evolution

According to the analysis of the number of provincial hot spot short videos (Figure 9), the hot spots are mainly concentrated in the junction of North, Central, and East China. From January 25 to February 15, 99% of the hot spots were distributed in Shandong, Henan, Jiangsu, and Anhui provinces and 95% were distributed in Shaanxi, Hunan, Shanxi, Hebei, and Zhejiang provinces. From February 16 to 25, 95% were distributed in Ningxia province and 90% were distributed in Gansu and Sichuan provinces. From February 26 to March 5, 99% were distributed in Anhui province. From March 6 to 12, 95% were distributed in Ningxia province and 90% were distributed in Anhui province. It can be seen that the hot spots gradually decreased and dispersed with time.


[image: Figure 9]
FIGURE 9. Analysis of hot spots in provincial spatial distribution of short-video quantity.






TRANSMISSION MECHANISM AND OPTIMIZATION PATH OF TIKTOK

The communication mechanism is the unity of communication forms, methods, and processes, namely, disseminators (communication subjects), communication channels, communication information, and receivers (communication objects). It is an overview of the channels of information from issuers to receivers (Liu and Ren, 2015). China's TikTok fitness-based short video transmission mechanism in COVID-19 pandemic is explored based on the characteristics of “source-flow-convergence” diffusion in geographical studies (Figure 10): (1) “source” is a short video focusing on dance, barehanded fitness, and equipment fitness, with “fighting the pandemic, home-based scientific fitness methods” as the primary communication information. It is positioned by the platform, influenced by network culture and government guidance, dominated by female youth, and characterized by multiple occupations, multiple fields, and unbalanced industrial and regional distribution, and is released to the most popular TikTok APP platform. (2) The communication object receives short videos with sound and pictures as the main communication channels through the platform and provides information feedback to the communication subject through “forwarding,” “likes,” and “comments.” The communication subject adjusts the content through the viewer's feedback and then posts it to the communication object (primary feedback). The communication object can also be a new communication subject who will release their videos to TikTok, WeChat, QQ, microblog, and other platforms to receive feedback (secondary-level feedback). This repeated release-receive-feedback will be regarded as “flow.” In this process, affected by “fragmented” reading, traditional culture, pandemic development, economy, and culture development of various provinces, the duration of short videos ranged from 10 to 15 s and their number initially increases and then decreases with February 20 as the starting point. The evolution of hot spots shows the characteristics of gradual reduction and dispersion. (3) Under the influence of interactive video communication, the users of TikTok and other platforms can keep their fitness in the home, enhance immunity and reduce the risk of infection, which further enhances the awareness of national fitness under the influence of short videos of fitness classes.

(1) For the “source”: First, the development of TikTok should be phased. During the pandemic, doing exercise at home is the priority. Then, toward the end of the epidemic, the task should be based on the principle of promoting fitness for the whole nation, taking social responsibility, and spreading positive energy. Second, the relevant government departments, industries, and individuals should attach importance to short videos and strengthen cooperation with the TikTok platform. TikTok can be released through official accounts to offer scientific and professional fitness guidance. For example, during the epidemic period, fitness coaches, athletes, and sports associations have spread scientific fitness methods by using the TikTok platform, which has made a tremendous impact. Third, government departments at all levels should keep up with the development of the Internet, do an excellent job to meet the arrival of the 5G era, and move forward to build a sports power by implementing the national fitness strategy through social media communication platforms.

(2) For “flow”: First, further enrich the short video contents. Second, we should enhance the quality of creation to come up with high-quality topics and make full use of the feedback mechanism of TikTok to attract more performers to participate in TikTok and improve the frequency and effect of interaction. Third, making full use of auxiliary functions such as text annotation and voice explanation to give short videos more vitality based on improving the scientificity and preciseness of information dissemination.

(3) For “convergence”: First, pay attention to the learning function of TikTok. It is not a platform just for entertainment. Second, improving the ability to choose scientific and appropriate fitness methods. Third, arranging the time reasonably to avoid indulging oneself. TikTok uses an intelligent recommendation algorithm, and the recommended videos are mainly targeted to an interested audience who may easily wallow in them. So, it is necessary to exercise self-control and not rely on them too much.


[image: Figure 10]
FIGURE 10. Communication mechanism and optimization path of short fitness videos on TikTok.




CONCLUSION AND DISCUSSION


Conclusion

The main conclusions are as follows:

(1) Characteristics of communication elements: First, the main disseminators are young females whose occupations involve many fields. Second, the main content of information dissemination is fighting against the epidemic, keeping fit at home, and strengthening immunity. Third, the communication channel is mainly in short videos through pictures and sound. Fourth, the disseminator and recipient carry out the multilevel interactive dissemination through the TikTok platform.

(2) Fitness preference features: Dance, barehanded, and equipment-based exercises are the main types. It shows that types of dance mainly include sports dance, square dance, and simple movement dance. Barehanded exercise primarily consists of a single movement, supplemented by comprehensive bodybuilding. Equipment-based fitness mainly involves special equipment, supplemented by household appliances. A few movements have potential safety hazards. Thus, supervision and warning should be strengthened.

(3) Spatiotemporal evolution characteristics: February 20 was a dividing line, where an “increase followed by decrease” trend occurred. The change of time length of the individual video ranged from 10 to 15 s, with 15-s videos being the largest in number. The distribution is significantly unbalanced across provinces regarding space and the direction is not apparent. The evolution of hot contents is gradually decreasing and dispersing across provinces.

(4) Optimization countermeasures: Home-based scientific fitness is the main task during the epidemic. In the later epidemic period and 5G era in the future, governments at all levels, industries, and individuals need to keep up with the development of the Internet, spread positive energy with the help of social media communication platforms, boost the implementation of the national fitness strategy, and move forward to build a sports power.



Discussion

The TikTok platform plays a vital role in dealing with fragmented reading and the demand for home fitness. It can be seen that the openness and universality of social media communication platforms have provided space for the development of sports. However, due to its low threshold and inclusiveness, the quality of relevant information varies. Therefore, how to better use the social media communication platform to spread positive energy, help implement the national fitness strategy, and build a sports power is an important topic that needs further exploration in the future.

It is a positive attempt from a broad perspective through a narrow topic. The work that needs further strengthening in the future includes: (1) the research on the official account of sports TikTok from the microperspective, and the communication characteristics, influencing factors and communication strategies based on the location of TikTok. (2) Carrying out regional research based on a macroperspective, exploring the characteristics of regional sports culture, and evaluating the strength of communication and publicity strategies with the help of cultural geography. (3) Based on the big data of social media, communication studies, and cultural geography, we should continue to explore the mechanism and strategy of social media platforms and influence on the implementation of national fitness strategy and the construction of sports power.
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