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The COVID-19 pandemic has created an urgent need for volunteers to complement overwhelmed public health systems. This study aims to explore Chinese people’s attitudes toward volunteerism amid the COVID-19 pandemic. To this end, we identify the latent topics in volunteerism-related microblogs on Weibo, the Chinese equivalent of Twitter using the topic modeling analysis via Latent Dirichlet Allocation (LDA). To further investigate the public sentiment toward the topics generated by LDA, we also conducted sentiment analysis on the sample posts using the open-source natural language processing (NLP) technique from Baidu. Through an in-depth analysis of 91,933 Weibo posts, this study captures 10 topics that are, in turn, distributed into five factors associated with volunteerism in China as motive fulfillment (n = 31,661, 34.44%), fear of COVID-19 (n = 22,597, 24.58%), individual characteristic (n = 17,688, 19.24%), government support (n = 15,482, 16.84%), and community effect (n = 4,505, 4.90%). The results show that motive fulfillment, government support, and community effect are the factors that could enhance positive attitudes toward volunteerism since the topics related to these factors report high proportions of positive emotion. Fear of COVID-19 and individual characteristic are the factors inducing negative sentiment toward volunteerism as the topics related to these factors show relatively high proportions of negative emotion. The provision of tailored strategies based on the factors could potentially enhance Chinese people’s willingness to participate in volunteer activities during the COVID-19 pandemic.
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Introduction

The outbreak and rapid spread of the COVID-19 pandemic have caused huge economic and public health burdens around the world, posing substantial threats not only to those directly infected but to societies at large (Weible et al., 2020). Governments were forced to implement policies for social distancing and varying degrees of quarantine or lockdown (Chang et al., 2021), which affected even the most developed public health systems (World Health Organization, 2018), thus creating an urgent need for volunteers to augment overwhelmed public health services (Miao et al., 2021). The promotion of volunteerism amid the COVID-19 pandemic is therefore of great urgency and importance, which arouses the interest of many social scientists.

The available studies show inconsistent findings about the general public’s interest in volunteerism in the face of the COVID-19 pandemic. Some studies report a positive relationship between volunteerism and COVID. For example, Beardmore et al. found that many people were motivated to volunteer to support the public health system amid the COVID-19 pandemic (Beardmore et al., 2020). In some cases, as Trautwein et al. demonstrated, the number of volunteers in the COVID-19 pandemic far exceeded the actual demand (Trautwein et al., 2020). Such enthusiasm for volunteerism also occurred in previous crises such as the European 2015 refugee crisis (Simsa et al., 2019). However, other studies demonstrate opposite findings. A good example is that Tran et al. showed that less than 50% of people were willing to volunteer with activities involving COVID-19 patients in Vietnam based on an online cross-sectional survey of 2,032 participants (Tran et al., 2022). In addition, through a web-based, anonymous survey of 518 respondents (68% response rate), Appelbaum et al. found that 42.3% of U.S. medical students intended to discontinue in-person volunteer activities during the COVID-19 pandemic (Appelbaum et al., 2021).

This study aims to add support to the present literature on the exploration of the general public’s willingness to participate in volunteer activities amid the COVID-19 pandemic. To this end, this study examined Chinese people’s discussions about volunteerism on social media using a computerized machine learning model. The objective of this study is not only to analyze what Chinese people say about volunteerism but is also to identify the factors associated with volunteerism. Hopefully, the findings could be translated into appropriate advice to efficiently promote volunteerism amid the COVID-19 pandemic in China.

The rest of the paper is arranged in five sections. In the second section, we provide an overview of several related studies to this paper and raised three research questions. The third section explains the research methodology applied in this study, where the basic steps of data collection and processing are described. Then, in the fourth section, we present the main results of this study, followed by the fifth section, where all of the results are thoroughly discussed. At the end of the paper is the final section, where we present the conclusion, implications, and limitations of this paper.



Literature review

Since the outbreak of the COVID-19 pandemic, China has mobilized tremendous volunteer resources to complement its public health system. A large number of volunteers took the initiative to participate in the front-line work of epidemic prevention and control (Gao and Zhang, 2021). Researchers have tended to explore the public attitudes toward volunteerism amid the COVID-19 pandemic in China. For example, Zhu et al. surveyed 1,486 civilians in Jiangsu, China to explore social empathy toward COVID-19 volunteer behavior in Chinese society (Zhu et al., 2022). Chen et al. applied a cross-sectional design with data collected from 128 Chinese Older Adults to investigate the patterns of volunteering among older adults in Hong Kong during the COVID-19 pandemic (Chan et al., 2021). However, despite their contributions, previous studies had several methodological limitations as they were almost exclusively conducted using surveys. First, survey is a time-consuming research method. Traditional surveys usually take months to prepare (Shah et al., 2021). Second, survey data are often biased due to increasingly low response rates (usually well below 10%; Munro, 2018). Moreover, survey data come from answers to pre-designed questions, which makes it difficult to detect the dynamic changes in public attitudes toward volunteerism.

This study seeks to address these research limitations by taking advantage of the large-scale and real-time user-generated data on social media platforms (McCormick et al., 2015). Social media has become one of the main venues for information seeking and sharing (Stieglitz et al., 2018). Content produced on social media not only spreads rapidly in cyberspace but also affects people’s perceptions and beliefs in real life (Vosoughi et al., 2018). Therefore, with the analysis of social media discussions, we can find out Chinese people’s unfettered voice on volunteerism. Weibo, the Chinese equivalent of Twitter was chosen as the data source in this study. With 582 million monthly active users and 252 million daily active users by the first quarter of 2022 (Weibo Quarterly Reports, 2022), Weibo is widely considered as China’s leading social media site. The sheer number of users and the relatively free environment makes Weibo a unique platform to investigate issues involving public attitudes in China. For example, Wu et al. extracted Weibo texts to examine the attitudes of the Chinese public toward environmental policies (Wu et al., 2021). Lyu et al. used Weibo data to explore public attitudes of child abuse in mainland China (Lyu et al., 2020). To our knowledge, Weibo has not been tapped as a data source to explore public attitudes toward volunteerism in China.

With the advent of natural language processing (NLP) techniques, researchers have developed a variety of methods to process and analyze Weibo texts, such as Word Cloud, semantic network, and topic modeling. Word Cloud and semantic network process data on the evaluation of word frequency (Gao et al., 2021; Pan et al., 2021). In comparison, topic modeling is a more advanced method as it outputs topics rather than independent words (Blei et al., 2003), allowing researchers to glean more actionable insight from the data (Ramage et al., 2009). We used Latent Dirichlet allocation (LDA) to conduct topic modeling analysis on volunteerism-related Weibo posts in this study. LDA uses a word-based model that treats segmented words as basic units of operations. Each segmented word is associated with a fixed-length vector representation, through which textual information is transformed into numerical content that can be easily modeled by computers. At present, LDA is the most commonly used topic modeling method (He et al., 2020). Researchers have utilized the LDA model to study consumer attitudes (Wang et al., 2022), user feedback (Shi et al., 2022), gender differences (Sun et al., 2020), and many more. To our knowledge, however, this study is the first attempt to use the LDA model to investigate public attitudes toward volunteerism in China.

To further identify the public sentiment toward the latent topics output from volunteerism-related Weibo posts by the LDA model, this study also conducted sentiment analysis on the sample posts. Sentiment analysis is a desirable method for opinion mining and subjectivity analysis (Liu, 2010), which has long been used to help reveal people’s attitudes, opinions, and emotions (Liu and Zhang, 2012). In recent years, there has been a growing prevalence of the utilization of sentiment analysis on social media texts. A good example is that Zheng et al. tracked the evolution of public sentiment in Wuhan, China, during the first 12 weeks of the COVID-19 pandemic using Weibo texts (Zheng et al., 2021). Previous literature also shows that the combination of topic modeling and sentiment analysis is particularly effective in analyzing social media data. For example, Dahal et al. conducted topic modeling and sentiment analysis on global climate change tweets (Dahal et al., 2019). Kwon et al. also combined the two methods to examine online reviews for airlines (Kwon et al., 2021).

This study grows out of the conviction that conducting topic modeling and sentiment analysis on the textual content generated from Weibo offers us a vantage point to contribute to the understanding of Chinese people’s attitudes toward volunteerism amid the COVID-19 pandemic. Specifically, what are the main topics discussed by the Chinese people about volunteerism amid the COVID-19 pandemic, what are the sentiments expressed in the different topics, and what factors associated with volunteerism can be identified based on the topics? The research question is therefore framed as follows:

RQ1. What model of public opinions about volunteerism can be developed?

RQ2. What was the pattern of public sentiments toward volunteerism expressed in the public opinion model?

RQ3. What factors associated with volunteerism can be identified based on the public opinion model?

To achieve the research objective, this study proposes an effective research model to mine and analyze data (Figure 1). The findings could serve as a trustworthy reference for policymakers to enhance the willingness of the Chinese people to participate in volunteer activities amid the COVID-19 pandemic.
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FIGURE 1
 Framework of the data analysis process.




Materials and methods


Data collection and cleaning

Data collection began with defining the research time frame. A fierce COVID-19 outbreak in the city of Shanghai began on March 2022 and ended on August 2022 (China Daily, 2022). Over 25 million people were quarantined at home. The Chinese government mobilized various social forces, volunteers included, to participate in the emergency response system, which sparked heated discussions about volunteerism on Weibo, providing us with enormous data regarding Chinese people’s attitudes toward volunteerism amid the COVID-19 pandemic. Thus, volunteer-related microblogs posted between March 2022 and August 2022 were identified as the sample posts for this study.

The next step was to determine Weibo search terms. We extracted Weibo posts under several different search terms using Weibo public streaming application programming interface (API). After checking the number and scope of the extracted Weibo posts with the help of an expert in the field of volunteerism, Volunteer, Volunteerism, and Volunteer Activities were set to be the search terms in this study. Due to Weibo API’s data-fetching restrictions, the initial return of the data was insufficient for this study. Therefore, we also wrote a web crawler with Python code to circumvent the data-fetching restrictions by simulating logging into Weibo (Yin et al., 2022). In doing so, this study collected 117,867 Weibo posts under the above search terms from March 2022 to August 2022. To ensure the accuracy of the text recognition, we conducted noise reduction in python using Pandas to delete posts that were repeated, meaningless, or consisted of emoji only. In addition, we used prepDocument and plotRemoved to identify and remove low-frequency words. The final dataset included 91,933 Weibo posts.



Topic modeling analysis

Our primary research objective is to capture the latent topics related to volunteerism on Weibo amid the COVID-19 pandemic. To this end, this study utilized the LDA algorithm to process volunteerism-related Weibo posts. LDA is a three-layer, Bayesian probabilistic generative topic model that is highly effective in identifying latent semantic topics in unstructured textual data, such as Weibo texts (Bicalho et al., 2017).

The first step is to pre-process sample posts in preparation for the text recognition in LDA. First, we used Jieba (a Python package used for Chinese language processing) to conduct word segmentation on the sample posts. Word segmentation refers to splitting a chunk of text into individual words, which is usually the first step to process Chinese texts due to the lack of delimiters between words in written Chinese sentences (Li and Yuan, 1998). Then, we removed common Chinese stop words such as “a,” “the,” or “very,” to generate more meaningful results.

Another critical step to do the LDA model setup is to identify the optimal topic number, which is usually set to achieve the most substantive interpretation of the outcomes rather than the maximization of the topic (Liu et al., 2022). This study used topic coherence and perplexity to measure the optimal number of topics. The topic coherence metric represents the degree of semantic similarity for different topics (Stevens et al., 2012). The perplexity metric measures the performance of a model based on the learned set of topics (Brzustewicz and Singh, 2021). An analysis of topic coherence and perplexity conducted for the number of topics ranging from 0 to 20 revealed 10 as a satisfactory number of topics in this study because this number showed the highest levels of topic coherence and lowest levels of perplexity (Tang et al., 2019).

After data were thoroughly pre-processed and topic number was carefully defined, we embedded the refined dataset into Python using one-hot encoding, which is an effective word embedding tool for topic modeling models such as STM and LDA (Yin et al., 2022). We then ran the topic modeling algorithm using Gensim’s LDA (ŘehůŘek and Sojka, 2010) and obtained the LDA model. The model consists of a mixture of topics and each topic can be represented as a multinomial probability distribution over words (Tang et al., 2019).



Sentiment analysis

This study is of particular interest to investigate the public sentiment expressed in the topics generated by LDA. For this reason, we conducted sentiment analysis on volunteerism-related Weibo. In particular, we used the open-source natural language processing (NLP) technique from Baidu to automatically label the sentiment polarity of Weibo posts in the final dataset (Cambria et al., 2013). Research has confirmed that this technique is very effective in the sentiment classification of Weibo texts (Tian et al., 2020). Baidu NLP technique treats each Weibo post as a unit of analysis. Each of the sample posts was tagged with a numerical sentiment value from 0 to 1, with 0 indicating a strong negative emotion, and 1 indicating a strong positive emotion. To be specific: values greater than 0.5 indicate positive sentiment, while values less than 0.5 indicate negative sentiment. Values near 0.5 stand for neutral sentiment.




Results


General description

Figure 2 shows the total number of Weibo posts under the search terms Volunteer, Volunteerism, and Volunteer Activities during the study period. In general, the number of volunteerism-related Weibo posts fluctuated over the months, with a peak in May. Two months into the complete lockdown in Shanghai, nearly 25,000 volunteerism-related Weibo posts were identified in May 2022, representing a 2-fold increase over the previous month. The lifting of the 75-day Shanghai lockdown on June 1 did not seem to reduce Weibo users’ discussions on volunteerism. Nearly 20,000 volunteerism-related Weibo posts were captured in June. The number of volunteerism-related Weibo posts did not appear to significantly decrease until the end of Shanghai COVID-19 outbreak in August 2022.
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FIGURE 2
 Total number of Weibo posts from March 2022 to August 2022.




Topic summary

To address the first research question about the model of public opinions, Table 1 shows the 10 topics generated from the LDA model based on the volunteerism-related Weibo posts we extracted from March 2022 to August 2022. The first column shows the topic number. The second column represents the topic label. The labels are not generated automatically in the LDA. Rather, they are assigned by the researchers based on the keywords linked to each of the topics (Sutherland et al., 2020). In this study, a specified label was given for each topic using the authors’ unanimous judgments through an open discussion with one expert in the field of volunteer activities one on one hand, and one expert in the field of emergency management on the other. The third column shows the proportion of each topic. The fourth column demonstrates the keywords. In line with previous literature (Luo et al., 2017), we chose the five highest probability words of each topic as the keywords that, collectively, conveyed the themes of the specific topic.



TABLE 1 Topics of volunteer-related Weibo posts generated by LDA.
[image: Table1]

Contribution (topic 1) represents Chinese people’s willingness to contribute to nonprofit works amid the COVID-19 pandemic. The terms include contribution, honor, fulfillment, etc. Contagious nature (topic 2) reflects the worrisome of the Chinese people about potentially being infected at volunteer activities. The terms include infection, contagious, quarantine, etc. Personal health conditions (topic 3) shows that Chinese people with advancing age or chronic conditions could take extra cautious in participating in volunteer activities. The terms include disease, chronic, age, etc. Involvement (topic 4) demonstrates that Chinese people want to be involved in the decision-making process of volunteer activities. The terms include decision-making, policy, involve, etc. Protocol and guidance (topic 5) is about the need for necessary protocol and guidance for volunteer work. The terms include protocol, instruction, guide, etc. Daily case numbers (topic 6) shows that the increased daily updated case numbers could put a damper on Chinese people’s enthusiasm for volunteerism. The terms include number, increase, death toll, etc. Public promotion (topic 7) shows that the promotion of volunteers and volunteer activities on media platforms could encourage Chinese people to participate in volunteerism during the COVID-19 pandemic. The terms include promotion, pride, celebrity, etc. Lack of training and knowledge (topic 8) demonstrates that the lack of basic training and necessary knowledge for volunteer activities could prevent Chinese people from becoming volunteers. The terms include training, knowledge, ignorance, etc. Working conditions (topic 9) is about the importance of decent working conditions for the improvement of the public attitudes toward volunteers. The terms include conditions, food, rest, etc. Loneliness (topic 10) shows that the impact of the COVID-19 pandemic on isolation and loneliness could motivate Chinese people to become volunteers. The terms include communication, community, alone, etc.

To better understand the meaning of the topics, we also examined the most representative Weibo posts of each clustered topic. Table 2 shows the topics and the associated Weibo posts.



TABLE 2 Most representative Weibo texts and topic label selection.
[image: Table2]



Sentiment analysis

To investigate the public sentiment toward the 10 topics extracted from Weibo discussions on volunteerism, this study also conducted sentiment analysis on the sample posts. Sentiment analysis has three sentiment classifications: dichotomous (positive and negative), trichotomous (positive, neutral, negative), and quadratic (positive, neutral, negative, and other; Salathé and Khandelwal, 2011). During the labeling process, we found that most of the Weibo posts were classified into positive and negative categories, and there were very few Weibo posts identified as neutral (less than 4%). Thus, this study chose dichotomous [positive (non-negative, including neutral) and negative].

With regard to the second research question on the pattern of public sentiments toward volunteerism in China, Figure 3 shows the variations in sentiment values on volunteerism from March 2022 to August 2022. Overall, Chinese people held an open attitude toward volunteerism amid the COVID-19 pandemic. Over 75% of the Weibo posts were labeled as positive throughout the study period, and over 70% were positive in most of the study period. An observable degree of sentiment fluctuation was illustrated from the shift in the percentages of positive and negative Weibo posts over the four-month study period. In certain months (i.e., March 2022 and April 2022), the Chinese public perceived volunteerism significantly positive, yet in other months (i.e., May 2022 and June 2022), public perceptions were rather negative compared to the average sentiment.

[image: Figure 3]

FIGURE 3
 Variations in sentiment values from March 2022 to August 2022.


Sentiment data were reorganized to demonstrate the public sentiment toward the 10 topics extracted from sample posts. The topic–sentiment distribution is shown in Figure 4, which illustrates the percentages of positive and negative emotions across the 10 topics. Overall, the 10 topics demonstrate a diverse sentiment distribution. It also comes to the attention of this study that positive emotion accounts for the greatest proportion of Weibo posts on each topic. In particular, contribution (topic 1) and public promotion (topic 7) report higher percentages of positive emotions, which are 84 and 81%, respectively. This finding indicates that discussions around these two topics are most likely to motivate Chinese people to engage in volunteer activities. In comparison, contagious nature (topic 2) and daily case numbers (topic 6) record higher proportions of negative emotion, which are 64 and 67% respectively, showing that these two topics are the primary reasons that reduce Chinese people’s willingness to become volunteers during the COVID-19 pandemic.

[image: Figure 4]

FIGURE 4
 Topic–sentiment distribution of Weibo posts.





Discussion

Further to explore the third research question about the factors associated with volunteerism amid the COVID-19 pandemic in China, as shown in Figure 5, this study distributes the 10 topics into five factors based on the themes of the topics: motive fulfillment (n = 31,661, 34.44%), fear of COVID-19 (n = 22,597, 24.58%), individual characteristic (n = 17,688, 19.24%), government support (n = 15,482, 16.84%), and community effect (n = 4,505, 4.90%). In particular, motive fulfillment contains contribution (topic 1), involvement (topic 4), and public promotion (topic 7). Fear of COVID-19 contains contagious nature (topic 2) and daily case numbers (topic 6). Individual characteristic includes personal health conditions (topic 3) and lack of training and knowledge (topic 8). Government support includes protocol and guidance (topic 5) and working conditions (topic 9). Community effect includes loneliness (topic 10).

[image: Figure 5]

FIGURE 5
 Factors associated with volunteerism amid the COVID-19 pandemic.


Motive fulfillment is the primary factor for Chinese people to participate in volunteer activities amid the COVID-19 pandemic. The topics distributed in this category not only account for nearly 35% of Weibo discussions on volunteerism but also represent strong positive sentiment based on the sentiment values. This is in line with previous findings that the main reason that explained general satisfaction with volunteerism was the intrinsic and extrinsic rewards of volunteering (Kulik et al., 2016). Government support is another critical factor that could positively affect COVID-19 volunteerism participation. Almost 17% of the sample posts were clustered into topics related to this factor. The overall proportions of positive emotion are over 80%. This study also found that the community effect arising from volunteer activities could help cope with the feelings of loneliness caused by the COVID-19 pandemic. 77% of the Weibo posts distributed in this factor were identified as positive.

Fear of COVID-19 is the main reason for negative attitudes toward volunteerism amid the COVID-19 pandemic among Chinese people. Nearly 25% of the Weibo discussions fall into this category. The overall proportions of negative emotion are nearly 35%. The negative sentiment expressed in this factor focuses on two aspects. First, the contagious nature of COVID induces anxiety and depression among Chinese people (Ren et al., 2020), which discourages them to participate in volunteer activities. Second, the increased daily case numbers wreak psychological havoc on Chinese people (Liu et al., 2021), which negatively affect Chinese people’s attitudes toward volunteerism. Individual characteristic also demonstrates high proportions of negative emotion. Over 25% of the Weibo posts distributed in this factor were identified as negative. The susceptibility to symptomatic COVID-19 is related to chronic conditions and advancing age (Tisminetzky et al., 2022). Therefore, Chinese people in this demographic could be particularly wary of participating in volunteer activities amid the COVID-19 pandemic. In addition, the lack of necessary training and knowledge also contributes to the relatively negative nature of this factor.

This study proposes the following suggestions to improve public attitudes toward volunteerism amid the COVID-19 pandemic in China. First, policymakers could invite celebrities to publicly promote volunteerism as well as disseminate knowledge of volunteerism. In doing so, the general public could be temporally motivated to participate in volunteerism. A good example is that when Angelina Jolie detailed her decision to undergo a double mastectomy to prevent herself from breast cancer in New York Times column, daily test rates for the breast cancer gene (BRCA) increased by 64% in the next 15 business days (Desai and Jena, 2016). Second, for those who are concerned about getting infected at volunteer activities, policymakers could encourage them to volunteer in non-patient contact activities such as data entry and logistics. These types of volunteer activities are also of great value for the prevention and control of the COVID-19 pandemic.



Conclusion

Governments throughout the world have put significant efforts into motivating people to volunteer in public health services amid the COVID-19 pandemic. This study contributes to research on the exploration of the public attitudes toward volunteerism and identify several factors that could potentially influence Chinese people’s willingness to participate in volunteer activities amid the COVID-19 pandemic. This study collected data from China’s leading social media site Weibo. After cleaning and pre-processing, the data were put into the LDA to model the latent topics that could reflect the interests and concerns toward volunteerism among Chinese people. In addition, this study conducted sentiment analysis using the open-source NLP technique from Baidu to examine the public sentiment toward the topics. With an in-depth analysis of 91,933 Weibo posts, this study captures 10 topics that are, in turn, classified into five factors, namely, motive fulfillment (n = 31,661, 34.44%), fear of COVID-19 (n = 22,597, 24.58%), individual characteristic (n = 17,688, 19.24%), government support (n = 15,482, 16.84%), and community effect (n = 4,505, 4.90%). The results show that motive fulfillment, government support, and community effect are the factors that could enhance positive attitudes toward volunteerism amid the COVID-19 pandemic since topics related to these factors demonstrate high proportions of positive emotion. Fear of COVID-19 and individual characteristic are the primary factors inducing negative sentiment toward volunteerism during the COVID-19 pandemic as topics related to these factors show high proportions of negative emotion. The findings provide actionable insights for policymakers to improve the public attitudes toward volunteerism during the COVID-19 pandemic in China.

This study has several positive implications for research in the field of volunteerism. First, compared to the traditional research methods in this field (i.e., questionnaire survey), this study utilizes natural language processing techniques to tap the real-time user-generated data on social media. In doing so, this study garnered an enormous amount of data that is unprecedented in this research field. Second, the adoption of machine learning models to capture and analyze the emotional tendencies toward volunteerism expressed in the Weibo posts helps deepen the understanding of the data, which could unlock information supporting new insights in this research field. Further, although the findings of this study are unique in the Chinese context, they have the potential to be generalized and thus contribute to the research field as a whole.

Every empirical study has limitations. First, Weibo is not the only platform through which Chinese people share their views. Many individuals may express their attitudes toward volunteerism within other platforms. Second, based on the level of volunteers, volunteerism can be divided into three classifications as community-based volunteering, professional volunteering, and emergency volunteering (Gouda et al., 2020). This study did not consider different volunteering groups’ attitudes toward volunteerism during the COVID-19 pandemic, which could be explored in future studies. Third, because Weibo data did not contain information revealing the age of the posters, this study did not analyze different age group’s attitudes toward volunteerism. Future studies could extract data from other social media platforms that contain such information. Last, this study focused solely on textual content. Future studies could also take advantage of the graphic and video content on Weibo.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

This research was supported by the Major Project of the National Social Science Fund (21ZD11), Nanjing University of Posts and Telecommunications (NYY220025), and Provincial Social Science Foundation of Hebei (HB22GL022).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Appelbaum, N. P., Misra, S. M., Welch, J., Humphries, M. H., Sivam, S., and Ismail, N. (2021). Variations in medical students’ educational preferences, attitudes and volunteerism during the COVID-19 global pandemic. J. Community Health 46, 1204–1212. doi: 10.1007/s10900-021-01009-9 

 Beardmore, A., Jones, M., Biddle, M., White, J., Ismail, S., McClean, S., et al. (2020). A. Apart but not alone: Neighbour support and the Covid-19 lockdown [UWE research project]. University of the West of England.

 Bicalho, P., Pita, M., Pedrosa, G., Lacerda, A., and Pappa, G. L. (2017). A general framework to expand short text for topic modeling. Inf. Sci. 393, 66–81. doi: 10.1016/j.ins.2017.02.007

 Blei, D. M., Ng, A. Y., and Jordan, M. I. (2003). Latent Dirichlet allocation. J. Mach. Learn. Res. 3, 993–1022. doi: 10.1162/jmlr.2003.3.4-5.993

 Brzustewicz, P., and Singh, A. (2021). Sustainable consumption in consumer behavior in the time of COVID-19: topic modeling on twitter data using LDA. Energies 14:5787. doi: 10.3390/en14185787

 Cambria, E., Schuller, B., Xia, Y., and Havasi, C. (2013). New avenues in opinion mining and sentiment analysis. IEEE Intell. Syst. 28, 15–21. doi: 10.1109/MIS.2013.30

 Chan, W., Chui, C. H. K., Cheung, J. C. S., Lum, T. Y. S., and Lu, S. (2021). Associations between volunteering and mental health during COVID-19 among Chinese older adults. J. Gerontol. Soc. Work. 64, 599–612. doi: 10.1080/01634372.2021.1904079 

 Chang, S. H., Wang, L. T., Chueh, T. Y., Hsueh, M. C., Hung, T. M., and Wang, Y. W. (2021). Effectiveness of Facebook remote live-streaming-guided exercise for improving the functional fitness of community-dwelling older adults. Front. Med. 8:734812. doi: 10.3389/fmed.2021.734812 

 China Daily (2022). Shanghai tightens COVID-19 control measures amid resurgence. Available at: https://www.chinadaily.com.cn/a/202203/28/WS6240f41ea310fd2b29e538d4.html (Accessed September 2, 2022).

 Dahal, B., Kumar, S. A., and Li, Z. (2019). Topic modeling and sentiment analysis of global climate change tweets. Soc. Netw. Anal. Min. 9, 1–20. doi: 10.1007/s13278-019-0568-8

 Desai, S., and Jena, A. B. (2016). Do celebrity endorsements matter? Observational study of BRCA gene testing and mastectomy rates after Angelina Jolie’s New York times editorial. BMJ 355, 57–63. doi: 10.1136/bmj.i6357

 Gao, H., Guo, D., Wu, J., Zhao, Q., and Li, L. (2021). Changes of the public attitudes of China to domestic COVID-19 vaccination after the vaccines were approved: a semantic network and sentiment analysis based on Sina Weibo texts. Front. Public Health 9:723015. doi: 10.3389/fpubh.2021.723015 

 Gao, J., and Zhang, P. (2021). China’s public health policies in response to COVID-19: from an “authoritarian” perspective. Front. Public Health 9:756677. doi: 10.3389/fpubh.2021.756677 

 Gouda, P., Kirk, A., Sweeney, A. M., and O’Donovan, D. (2020). Attitudes of medical students toward volunteering in emergency situations. Disaster Med. Public Health Prep. 14, 308–311. doi: 10.1017/dmp.2019.81 

 He, L., Han, D., Zhou, X., and Qu, Z. (2020). The voice of drug consumers: online textual review analysis using structural topic model. Int. J. Environ. Res. Public Health 17, 36–48. doi: 10.3390/ijerph17103648

 Kulik, L., Arnon, L., and Dolev, A. (2016). Explaining satisfaction with volunteering in emergencies: comparison between organized and spontaneous volunteers in operation protective edge. Volunt. Int. J. Volunt. Nonprofit Org. 27, 1280–1303. doi: 10.1007/s11266-015-9671-2

 Kwon, H. J., Ban, H. J., Jun, J. K., and Kim, H. S. (2021). Topic modeling and sentiment analysis of online review for airlines. Inform 12:78. doi: 10.3390/info12020078

 Li, H., and Yuan, B. (1998). “Chinese word segmentation.” in Proceedings of the Korean Society for Language and Information Conference. 212–217.

 Liu, B. (2010). “Sentiment analysis and subjectivity,” in Handbook of Natural Language Processing. eds. N. Indurkhya and F. J. Damerau (Cambridge, UK: CRC Press), 627–666.

 Liu, T., Li, S., Qiao, X., and Song, X. (2021). Longitudinal change of mental health among active social media users in China during the COVID-19 outbreak. Health 9:833. doi: 10.3390/healthcare9070833 

 Liu, Q., Liang, Y., Wang, S., Huang, Z., Wang, Q., Jia, M., et al. (2022). Health communication through Chinese media on e-cigarette: a topic modeling approach. Int. J. Environ. Res. Public Health 19, 75–91. doi: 10.3390/ijerph19137591

 Liu, B., and Zhang, L. (2012). “A survey of opinion mining and sentiment analysis,” in Mining Text Data. eds. C. C. Aggarwal and C. Zhai (New York, NY: Springer), 415–463.

 Luo, J., Pan, X., and Zhu, X. (2017). Discovery of repost patterns by topic analysis in enterprise social networking. Aslib J. Inf. Manag. 69, 158–173. doi: 10.1108/AJIM-08-2016-0128

 Lyu, Y., Chow, J. C. C., and Hwang, J. J. (2020). Exploring public attitudes of child abuse in mainland China: a sentiment analysis of China’s social media Weibo. Child Youth Serv. Rev. 116:105250. doi: 10.1016/j.childyouth.2020.105250

 McCormick, T., Lee, H., Cesare, N., Shojaie, A., and Spiro, E. (2015). Using twitter for demographic and social science research: tools for data collection and processing. Sociol. Methods Res. 46, 390–421. doi: 10.1177/0049124115605339

 Miao, Q., Schwarz, S., and Schwarz, G. (2021). Responding to COVID-19: community volunteerism and coproduction in China. World Dev. 137:105128. doi: 10.1016/j.worlddev.2020.105128 

 Munro, N. (2018). Does refusal bias influence the measurement of Chinese political trust. J. Contemp. Chin. 27, 457–471. doi: 10.1080/10670564.2018.1410981

 Pan, W., Wang, R. J., Dai, W. Q., Huang, G., Hu, C., Pan, W. L., et al. (2021). China public psychology analysis about COVID-19 under considering Sina Weibo data. Front. Psychol. 12:713597. doi: 10.3389/fpsyg.2021.713597 

 Ramage, D., Rosen, E., Chuang, J., Manning, C.D., and McFarland, D.A. (2009). “Topic modeling for the social sciences.” in NIPS 2009 workshop on applications for topic models: text and beyond. 5, 1-4.

 ŘehůŘek, R., and Sojka, P. (2010). “Software framework for topic modelling with large corpora.” in Proceedings of the LREC 2010 workshop on new challenges for NLP frameworks. 45–50.

 Ren, Y., Qian, W., Li, Z., Liu, Z., Zhou, Y., Wang, R., et al. (2020). Public mental health under the long-term influence of COVID-19 in China: geographical and temporal distribution. J. Affect. Disord. 277, 893–900. doi: 10.1016/j.jad.2020.08.045 

 Salathé, M., and Khandelwal, S. (2011). Assessing vaccination sentiments with online social media: implications for infectious disease dynamics and control. PLoS Comput. Biol. 7:e1002199. doi: 10.1371/journal.pcbi.1002199 

 Shah, A. M., Naqvi, R. A., and Jeong, O. R. (2021). Detecting topic and sentiment trends in physician rating websites: analysis of online reviews using 3-wave datasets. Int. J. Environ. Res. Public Health 18:4743. doi: 10.3390/ijerph18094743

 Shi, X., Jia, M., Li, J., Chen, Q., Liu, G., and Liu, Q. (2022). Users' feedback on COVID-19 lockdown documentary: an emotion analysis and topic modeling analysis. Front. Psychol. 13:944049. doi: 10.3389/fpsyg.2022.944049 

 Simsa, R., Rameder, P., Aghamanoukjan, A., and Totter, M. (2019). Spontaneous volunteering in social crises: self-organization and coordination. Nonprofit Volunt. Sect. Q. 48, 103S–122S. doi: 10.1177/0899764018785472

 Stevens, K., Kegelmeyer, P., Andrzejewski, D., and Buttler, D. (2012). “Exploring topic coherence over many models and many topics” in Proceedings of the 2012 Joint Conference on Empirical Methods in Natural Language Processing and Computational Natural Language Learning. 952–961.

 Stieglitz, S., Mirbabaie, M., Ross, B., and Neuberger, C. (2018). Social media analytics: challenges in topic discovery, data collection, and data preparation. Int. J. Inf. Manag. 39, 156–168. doi: 10.1016/j.ijinfomgt.2017.12.002

 Sun, B., Mao, H., and Yin, C. (2020). Male and female users’ differences in online technology community based on text mining. Front. Psychol. 11:806. doi: 10.3389/fpsyg.2020.00806 

 Sutherland, I., Sim, Y., Lee, S. K., Byun, J., and Kiatkawsin, K. (2020). Topic modeling of online accommodation reviews via latent dirichlet allocation. Sustain. For. 12, 18–21. doi: 10.3390/su12051821

 Tang, X., Li, S., Gu, N., and Tan, M. (2019). Exploring repost features of police-generated microblogs through topic and sentiment analysis. Electron. Libr. 37, 607–623. doi: 10.1108/EL-02-2019-0044

 Tian, H., Gao, C., Xiao, X., Liu, H., He, B., Wu, H., et al. (2020). “SKEP: sentiment knowledge enhanced pre-training for sentiment analysis.” in Proceedings of the 58th Annual Meeting of the Association for Computational Linguistics. 4067–4076.

 Tisminetzky, M., Delude, C., Hebert, T., Carr, C., Goldberg, R. J., and Gurwitz, J. H. (2022). Age, multiple chronic conditions, and COVID-19: a literature review. J. Gerontol. Ser. A. 77, 872–878. doi: 10.1093/gerona/glaa320 

 Tran, V. D., Pham, D. T., Dao, T. N. P., Pham, K. A. T., Ngo, P. T., and Dewey, R. S. (2022). Willingness of healthcare students in Vietnam to volunteer during the COVID-19 pandemic. J. Community Health 47, 108–117. doi: 10.1007/s10900-021-01030-y 

 Trautwein, S., Liberatore, F., Lindenmeier, J., and von Schnurbein, G. (2020). Satisfaction with informal volunteering during the COVID-19 crisis: an empirical study considering a Swiss online volunteering platform. Nonprofit Volunt. Sect. Q. 49, 1142–1151. doi: 10.1177/0899764020964595

 Vosoughi, S., Roy, D., and Aral, S. (2018). The spread of true and false news online. Science 359, 1146–1151. doi: 10.1126/science.aap9559 

 Wang, J., Shu, T., Zhao, W., and Zhou, J. (2022). Research on Chinese consumers’ attitudes analysis of big-data driven price discrimination based on machine learning. Front. Psychol. 12:803212. doi: 10.3389/fpsyg.2021.803212 

 Weible, C. M., Nohrstedt, D., Cairney, P., Carter, D. P., Crow, D. A., Durnová, A. P., et al. (2020). COVID-19 and the policy sciences: initial reactions and perspectives. Policy. Sci. 53, 225–241. doi: 10.1007/s11077-020-09381-4 

 Weibo Quarterly Reports (2022). Weibo’s Q1 2022 financial results. Available at: http://ir.weibo.com/financial-information/quarterly-results/ (Accessed July 12, 2022).

 World Health Organization (2018). The impact of COVID-19 on global health goals. Available at: https://www.who.int/news-room/spotlight/the-impact-of-covid-19-on-global-health-goals (Accessed August 11, 2022).

 Wu, Z., Zhang, Y., Chen, Q., and Wang, H. (2021). Attitude of Chinese public towards municipal solid waste sorting policy: a text mining study. Sci. Total Environ. 756:142674. doi: 10.1016/j.scitotenv.2020.142674 

 Yin, R., Tian, R., Wu, J., and Gan, F. (2022). Exploring the factors associated with mental health attitude in China: a structural topic modeling approach. Int. J. Environ. Res. Public Health 19:12579. doi: 10.3390/ijerph191912579 

 Zheng, P., Adams, P. C., and Wang, J. (2021). Shifting moods on Sina Weibo: the first 12 weeks of COVID-19 in Wuhan. New Media Soc. doi: 10.1177/14614448211058850

 Zhu, Y., Zhuang, J., Liu, B., Liu, H., Ren, J., and Zhao, M. (2022). The moderating effect of COVID-19 risk perception on the relationship between empathy and COVID-19 volunteer behavior: a cross-sectional study in Jiangsu, China. Front. Public Health 10:863613. doi: 10.3389/fpubh.2022.863613 



OPS/images/fpsyg-13-1064372-g005.jpg
Individual Characteristic | M HERERR -+
Government Support || N EDEDDD s+

comnunity Effect [ +90°

0.00%  5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%






OPS/images/fpsyg-13-1064372-t001.jpg
Number

- N TS e AR e e e

Labels

Contribution

Contagious Nature

Personal Health Conditions
Involvement
Protocol/Guidance

Daily Case Numbers

Public Promotion

Lack of Training/Knowledge
Working Conditions

Loneliness

Proportion
14.63%
14.14%
1251%
11.67%
11.28%
10.44%

8.14%
6.73%
5.56%
4.90%

Keywords

Contribution, help, motive, honor, fulfillment

Infection, contagious, quarantine, lockdown, family

Age; conditions; chroni

symplomatic; history
Decision-making; policy; involve; together; transparent
Protocol; instruction; rule; guide; help

Number; increase; death toll; rapid; update

Promotion; pride; celebrity; video; hero

“Training; knowledge; ignorance; lack; lesson
Conditions; food; rest; fatigue; bed

Communication; friend; community; people; alone





OPS/images/fpsyg-13-1064372-g003.jpg
Emotional proportion

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

—e-Postive —B-Negative

80.70%

78.40%

s 29.20%

24.90% E
21.60% 2330%
eLegr 19.30%

2022.03 202204 2022.05 2022.06 2022.07 2022.08
Time





OPS/images/fpsyg-13-1064372-g004.jpg
Topic 10 Topic 2
0.77
.64
Topic 9 Topic 3
0.79 07
0.71 078
Topic 8 Topic 4
0474
0.8 W
Topic 7 Topic 5

Topic 6
@ Positive @ Negative





OPS/images/fpsyg-13-1064372-t002.jpg
Contribution (topic 1)

to prevent and control the virus”; “Becoming a volunteer has

“I really want to help my community through volunteer activities”; “I want to make actual contributior
been the most rewarding thing I've ever done in my life”

Contagious Nature (topic 2)

“Let us be absolutely honest here. No one wants to get infected at volunteer activities”; *I love to help others. If the virus wasn't contagious, I would have participated in

the volunteer activitie.’ “I cannot risk infecting my whole family to participate in volunteer activities”

Personal Health Conditions (topic 3)

“At my age, I would almost certainly have been infected if I had been involved in the act of volunteering?; “I'm too old to participate in volunicerism. They should

encourage the young people to do it “People who have chronic conditions should not participate in volunteer activities.”
Involvement (topic 4)

“Volunteers are part of the public health system now.

15 really good to have feedback channels to report the difficulties in the front-line volunteer works.’; “Volunteers

are not robots. We need to be involved in the decision-making proce
Protocol/Guidance (topic 5)

“The protocols are really helpful’; “I had no idea what to do when I first became a volunteer. Fortunately, we had clear protocols'; “This is exactly the guidance we need at
volunteers activities amid the pandemic”

Daily Case Numbers (topic 6)

“Itried ot to follow the daily case numbers. This s really discouraging for us volunteers.’ “I want to become a volunteer, But then ook at today’ case numbers.’; “The

death toll just keeps counting. I'm terrified to participate in volunteer activities.”
Public Promotion (topic 7)

“Wow! I cannot believe I'm on TV. This is so cool to speak on behalf of so many volunteers out therel”; “They really make the volunteers look like superheroes.’ “Celebrity
effect could motivate more people to become volunteers.”

Lack of Training/Knowledge (topic 8)

“How can I become a volunteer? I know nothing about volunteerism?’; “ have absolutely no idea of how to do volunteer work, I think Ill have to pass”; “They should only
use experienced volunteers during the pandemic?”

‘Working Conditions (topic 9)

“The food here is amazing. Kudos to whoever in charge of this”’; “Theré' nothing to complain about the work conditions. They did what they can do” “We can even take
anap from time to time. This s great!”

Loneliness (topic 10)

“Itfeels so good to talk to people. I guess that’s the perk in volunteerism”’; “Im so sick of the quarantined lfe. I cannot stand the loneliness. Thats why I become a

volunteer”; “I met some friends at volunteer activities. This really is the best way to overcome loneliness.”





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Topic modeling and sentiment analysis of Chinese people’s attitudes toward volunteerism amid the COVID-19 pandemic



		Introduction



		Literature review



		Materials and methods



		Data collection and cleaning



		Topic modeling analysis



		Sentiment analysis









		Results



		General description



		Topic summary



		Sentiment analysis









		Discussion



		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-13-1064372-g001.jpg
Web crawler
Data
1
Collection
API Interface
Weibo Text
A 4
Text cleaning
Data Pre- . v
ata fre Chinese segmentation
processing
y Stop words
LDA
5 E—
Analysis
Topic coherence
Determine the
number of topics
Perplexity
A 4
Sentiment L) Baidu NLP
Analysis






OPS/images/fpsyg-13-1064372-g002.jpg
30.000

25,000

20.000

15.000

10.000

5.000

0

Lockdown longer than
expected

24.361

Shanghai COVID-19
outbreak started

10.047

2022.03  2022.04

2022.05

End of citywide
lockdown

8,433

16.627

Shanghai COVID-19
outbreak ended

2022.06  2022.07  2022.08






OPS/images/cover.jpg
, frontiers | Frontiers in Psychology

Topic modeling and sentiment
analysis of Chinese people’s
attitudes toward volunteerism
amid the COVID-19 pandemic









OPS/images/crossmark.jpg
(®) Check for updates






OPS/images/logo.jpg
' frontiers Frontiers in Psychology





