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Abstract

:

The global COVID-19 pandemic may significantly affect the experiences of death and bereavement. This study aimed to learn from recent outbreaks of infectious diseases and further understand their impacts on bereavement. We obtained psychological status scores for 32 individuals bereaved due to COVID-19 and 127 individuals bereaved due to non-COVID-19 causes using the online ecological recognition (OER) approach. Next, a sentiment analysis and independent sample t-test were performed to examine the differences between these two groups. The results indicated that the individuals bereaved due to COVID-19 were more insecure and more preoccupied with the grief of the moment than those bereaved due to non-COVID-19 reasons, while the latter group had higher depression scores than the former group. This study can guide policy-makers and clinical practitioners to provide more targeted and sustainable post-bereavement support for both bereaved groups during the COVID-19 period.






Keywords:


public health; social media; OER; bereavement; mental health; COVID-19












1. Introduction


The coronavirus disease 2019 (COVID-19) pandemic has become a global public health crisis and is a leading cause of death worldwide [1,2]. As of 15 March 2021, China’s death toll had surpassed 4600, while the global death toll had surpassed 266,000; these numbers continue to increase. Researchers have found that for each COVID-19 death, approximately nine close family members suffered the loss of a loved one [3]; thus, there are many bereaved and numerous individuals are undergoing bereavement in this pandemic in China and across the world.



Bereavement, which is defined as the situation of having recently lost a significant person through death [4], has been shown to increase the risk of mental health problems, such as depressive symptoms, major depressive episodes [4,5,6,7,8,9], and anxiety-related disorders [4,8,9,10,11,12,13]. Bereavement has also been associated with other psychological symptoms, such as anger [7,14,15,16], fear [9,17], grief [7,16,18,19], and subjective well-being [20,21]. Researchers have found that prolonged grief, post-traumatic stress, anxiety, and depressive symptom levels are elevated among Chinese people that have been bereaved due to COVID-19 [22].



Losing a loved one due to COVID-19 makes this type of bereavement different in critical aspects from other types of bereavement [23,24,25]. First, families bereaved due to COVID-19 were unable to care for their family members and be with dying loved ones [26]. Second, these families could neither say goodbye to their loved ones nor express and process their grief through funeral ceremonies [23,27,28]. In addition, these families had to experience the fear of being infected [26,29] and exposure to stigma and social discrimination [23,26,29]. These reasons led to the unique experiences of COVID-19 bereavement compared with normal bereavement.



Studies have found individuals bereaved because of death due to a pandemic may experience subsequent mental health problems [24,25,30,31,32,33]. Eisma et al. found higher grief levels in individuals bereaved due to COVID-19 than in those who experienced natural loss [34]. This finding might indicate that COVID-19-related deaths could potentially increase the risk of an adverse outcome in terms of bereavement [35]. Additionally, learning from the impacts of COVID-19 on the bereaved would be pertinent for bereavement support during the pandemic [35]. Understanding the impacts is important because this information might be applied to support bereaved families and to inform service developments for the provision of ongoing post-bereavement support [9,24,35,36]. Research in this area is limited [35]; thus, in this study, we explored the differences in mental health between those that have been bereaved due to COVID-19 and to causes other than COVID-19, so as to provide more efficiently support those bereaved due to COVID-19.



A traditional research method to measure psychological impacts is through a self-report questionnaire; however, it was difficult to conduct traditional surveys during the ongoing COVID-19 epidemic. Online surveys rely on the cooperation of the participants and may cause extra burdens. During the COVID-19 pandemic, individuals have widely used online social networks (OSNs) to express their thoughts and feelings [37,38,39,40]. The ubiquity of OSNs provided an opportunity for this study. We selected Sina Weibo, a leading Chinese OSN with more than 516 million registered users, as an analytics platform [41]. All microblogs on Sina Weibo are publicly available and can be used to recognise individual psychological status and ascertain mental health statuses [39,42,43], analyse emotional states [39,44], and apply cognitional tests [39,43,44]. OSN data make real-time, non-invasive detection possible, ensuring the objectivity, timeliness, and continuity of the data.



In this study, we accessed the OSN data for two bereaved groups in China: one group bereaved due to COVID-19 and one group bereaved due to non-COVID-19 reasons. The purpose of this study was to find the differences in psychological impacts between the two bereaved groups, so as to improve the targeted mental health care for individuals bereaved due to COVID-19. This study could also provide support for ongoing post-bereavement due to COVID-19.




2. Materials and Methods


2.1. Participants and Data Collection


Online samples were used to investigate the differences in psychological impacts between two groups of bereaved: one group bereaved due to COVID-19 and one group bereaved due to non-COVID-19 reasons. The sample included 159 bereaved individuals (30 male, 129 female). We used the date when the National Health Commission of China officially identified COVID-19 as a B-type infectious disease, 20 January 2020, as the starting point for COVID-19 in China [45]. Considering the number of newly confirmed cases is no longer increasing explosively in China, since March 2020, the pandemic situation has been considered to have stabilised. We collected original posts published on Weibo from 20 January 2020 to 1 March 2020. Such original posts are spontaneous, with the intent to communicate or share a given experience in virtual social media. Privacy protection was strictly ensured during the study, in line with the ethical principles listed by Kosinski, Matz, Gosling, Popov, and Stillwell [46]. The research protocol was approved in advance by the Ethics Committee of the Institute of Psychology, Chinese Academy of Sciences (approval number: H15009).



The Weibo posts by the bereaved were selected according to the following steps.



First, we searched for six-word combinations, namely, ‘pandemic + farewell’, ‘pandemic + passed away’, ‘pandemic + dead’, ‘COVID-19 + farewell’, ‘COVID-19 + passed away’, and ‘COVID-19 + dead’ in Weibo users’ microblog content. We found 282 Weibo users whose original posts contained such bereavement information.



Second, to ensure that the cause of death was clearly mentioned in a user’s Weibo messages, researchers manually checked all collected posts. We also ensured that the deceased had a clear affective bond with the Weibo user and distinguished whether the user was bereaved due to COVID-19. In this step, we selected 159 Weibo users who mentioned the illness of a family member and their subsequent death. There were 32 Weibo users in the COVID-19 bereavement group (CB group) and 127 Weibo users in the non-COVID-19 bereavement group (NCB group). The gender and age distributions for the users were similar in both groups. The remaining 123 Weibo users did not fulfil the conditions for losing relatives or specifying the cause of death.



After identifying the 159 bereaved users and the dates of the deaths from which they were grieving, to conduct the analysis, we retrieved these users’ profile information and their Weibo messages for the four weeks after the bereavement date.




2.2. Measures and Analysis


2.2.1. Data Information


A web crawler was used to download all of the users’ profile information, microblogging behaviour, and Weibo messages from Sina Weibo. The user profile information included a user’s age, gender, and self-defined location. The micro-blogging behaviours include a user’s tag, post count, friend count, and follower count. Weibo messages include the user ID, the time of the post, and the text.




2.2.2. Measurement of Psychological Status


Instead of self-reporting, we used online ecological recognition (OER) [43], a method used for the automatic recognition of psychological status (e.g., well-being and grief) [42,47,48,49,50]. Automatic recognition is based on validated prediction models that predict a user’s mental status on the basis of the dynamic features of an OSN. Dynamic features refer to those features showing obvious changes over time (e.g., per day), which are relative to static features. In this study, the meaning of ‘dynamic features’ is a user’s daily microblog updates on Weibo [48]. When a user posted on Weibo, their online data changed and their dynamic feature value was correspondingly altered.



For each user, we extracted dynamic features from two categories: text features and behavioural features [51,52]. Text features were based on the linguistic inquiry and word count (LIWC) approach, which is widely used in natural language processing for mapping psychological and linguistic dimensions of written expression [53]. In this research, we used the Simplified Chinese microblog word count (SCWBWC) approach for analysis. The SCWBWC approach was established according to the LIWC dictionary and the traditional Chinese version of an LIWC (CLIWC) dictionary. Next, high-frequency words on Weibo were added into the Simplified Chinese version of LIWC. This approach is promising for psychological and other types of research based on Weibo [52]. The SCWBWC reports the degree of Simplified Chinese usage in 91 dimensions (e.g., ‘negative emotion words’ and ‘death words’). Then, we extracted 11 behavioural features: ‘counts of words’, ‘counts of words per sentence’, ‘counts of URLs’, ‘counts of @ names’, ‘counts of tags’, ‘counts of posts’, ‘counts of original posts’, ‘counts of comments’, ‘counts of positive emotion emoji use’, ‘counts of negative emotion emoji use’, and ‘counts of neutral emotion emoji use’.



Because some users did not post new posts daily, we aggregated the text and behavioural features of the CB and NCB groups. Next, we used the Chinese version of the text analysis software Textmind to calculate all 102 features [52]. Textmind divides a microblog into several word pieces according to SCWBWC (e.g., ‘I lost my loved one’ to ‘I’, ‘lost’, ‘my’, ‘loved’, ‘one’) and then calculates the frequency of word pieces of each SCWBWC category. During the last step, Textmind output the ratio for the four weeks as the input dynamic features of each user and fed them into the prediction models. Figure 1 depicts the procedure from data extraction to psychological status quantification.



The prediction models use machine learning algorithms to map dynamic features to related questionnaire scores, for example emotional indices (e.g., anxiety and depression) and cognitive indices (e.g., social risk judgement and life satisfaction). Figure 1 also depicts the procedure from feature extraction to psychological status. Previous studies calculated the Pearson correlation coefficients between the predicted and questionnaire scores [42,47,49,52,54]. The correlation coefficients across all dimensions were in the range of 0.45–0.58, indicating a moderate level.




2.2.3. Procedure


In this study, we recorded the timestamps for first reporting bereavement as a boundary and then measured the psychological status of each user. Because the bereavement timestamps differed by user, for each user we assessed their psychological status 4 weeks after the incident. The measurement employed the data for the 4 weeks after bereavement. To explore the differences between the CB group and the NCB group, we performed independent sample t tests on bereavement users by using Statistical Product and Service Solutions (SPSS) 22 [55]. The dependent variables were the OER-predicted scores for emotions and cognition and the SCWBWC word frequency.






3. Results


3.1. Demographics


Among the 159 bereavement users, 20% people suffered from COVID-19 bereavement and 81% were female. Sixteen percent of them registered their location as Hubei Province in their profile, which was not only the first province to find COVID-19 cases, but also the most severely affected province in China. The demographic profiles of these groups are shown in Table 1.




3.2. Linguistic Difference


In this study, we compared the word frequency rates of SCWBWC categories between CB and NCB people, as shown in Table 2. We analysed two types of SCWBWC categories: words of concerns and words of time. Categories in words of concerns included achievement (e.g., work, lose, and successful), death (e.g., coffin, bury, and kill), health (e.g., clinic, flu, and pill), leisure (e.g., cook, chat, and movie), family (e.g., daughter, husband, and wife), friends (e.g., buddy, friend, and neighbour), religion (e.g., grace, church, and bless), money (e.g., poor, generous, and rich), and love (e.g., rose, groom, and kiss). The words of concerns reflect what people are paying attention to. Categories in words of time included the past state (e.g., yesterday, already, and past), present state (e.g., today, present, and now), and future state (e.g., tomorrow, afterlife, and will). The words of time reflect the time state of people’s attention.



The results showed that CB people used significantly more death words (t(157) = 2.17, p = 0.036, d = 0.47), significantly more achievement words (t(157) = 1.79, p = 0.075, d = 0.33), but significantly fewer love words (t(157) = −1.11, p = 0.065, d = −0.27) than NCB. CB people also used significantly more present state words (t(157) = 1.95, p = 0.053, d = 0.32) NCB. Other categories showed no significant differences between CB and NCB people.




3.3. Emotional Indices


In order to explore the emotions of bereavement for individuals during the epidemic and whether the negative emotions of the people who had been bereaved by COVID-19 were worse than for the non-COVID-19 group, we compared the emotions between two types of bereavement. As shown in Table 3, the results indicated that CB people had significantly lower scores for negative emotional indices of psychological status in terms of stress (t(157) = 0.79, p = 0.162, d = −0.30) than NCB. Other negative emotional indices of psychological status showed no significant differences between the CB group and NCB group.




3.4. Cognitive Indices


We also compared cognition between the two bereavement groups. Collective behaviour intention represents the intention to adopt collective behaviour in order to change the group status. Positive relationship represents the ability to build good and effective relationships with others. Life goals represent the ability of individuals to set goals for their own lives and to stick to these goals. Life satisfaction represents an individual’s comprehensive cognitive evaluation of whether they are satisfied with their life state based on the standards set by themselves.



As shown in Table 4, the results indicate that CB people had significantly higher scores for cognitive indices of psychological status for collective behaviour (t(157) = 1.92, p = 0.057, d = 0.37) but had significantly lower scores of cognitive indices of psychological status for life goals (t(157) = −1.86, p = 0.067, d = −0.31) than NCB. Other cognitive indices of psychological status showed no significant difference between CB and NCB groups.





4. Discussion


The devastating impacts of COVID-19 worldwide have been well documented, with a high number of deaths recorded. This study explored the impacts of death due to COVID-19 on the bereaved via Sina Weibo. We compared the CB group and the NCB group, with the results indicating that although both groups were bereaved, some differences were observed in their psychological indices.



The findings demonstrated that the CB group used more achievement, death, love, and present state words than the NCB group did. The words of concern (achievement, death, and love) reflect attentional allocation, while the words of time (present state) reflect the temporal focus of attention. First, the greater use of achievement words means that the CB group became more focused on individual achievement than the NCB group. This finding might reflect a greater sense of security being needed in the wake of COVID-19 bereavements, as supported by previous studies [56,57]. According to the phaeton effect, the loss of a loved one can disrupt the rhythm of life, prompting the bereaved to pursue a sense of security and value, becoming a source of spiritual power for the pursuit of achievement, status, and wealth [58,59]. Second, the CB group used more death and present state words than the NCB group did. A previous study found that people who are going through bereavement are more focused on their present experience [60]. Similar to the previous study, this finding might also indicate that the CB group was immersed in the present moment of the death of their loved ones. This phenomenon might be due to the sudden, unexpected death of a loved one, with the bereavement more difficult to accept when individuals lack psychological anticipation [61,62]. Additionally, society, including the CB group members themselves, remains concerned about the pandemic, which consistently reminds them of the fact that their loved ones died of the pandemic. These reasons may make recovering from the setback of bereavement more difficult for the CB group than for the NCB group. This situation is also reflected in that the CB group used fewer love words than the NCB group did. The reason for this finding could be that the grief due to bereavement causes the CB group to devote less attention to maintaining romantic relationships than the NCB group.



In addition, Young et al. encouraged helping people bereaved by suicide to set goals for a new life [63]. As with acute bereavement, bereavement due to COVID-19 is also difficult to get over, which contributed to the CB group having lower life goal scores than the NCB group. Because the CB group had more difficulty recovering from the sudden death of a loved one, they had lower scores in terms of their ability to set goals for the future and achieve those goals than the NCB group did. Moreover, the infectivity of COVID-19 and the stigma from society might place the CB group in a vulnerable position. AS with the victims of an earthquake who developed a sense of relative deprivation, CB individuals have also developed group relative deprivation [64]. The CB group had higher scores for collective behaviour intention than the NCB group did [65].



The results also demonstrated that the NCB group had a higher score for depression than the CB group did. This result was beyond our expectation but was consistent with a previous study showing that people who were away from the COVID-19 risk centre showed stronger negative emotions than those in the risk centre [66]. There may be two main reasons for this result. First, deaths not due to COVID-19 were sometimes attributed to postponement of treatment of other life-threatening diseases or to avoiding health care facilities to prevent infection. This may have caused avoidable losses [62], contributing to the NCB group’s depression levels. Second, because of the grief reactions of the general public to the news of the continuing deaths, the NCB group might have been deprived of the psychological need to grieve alone during the acute grieving period. This may also have increased depression levels [67].



Based on our findings, clinical practitioners should focus on the loss of safety of the CB group and improve its sense of social identity to reduce the feelings of the group members relative deprivation [68]. To make the CB group feel cared for and relieve their insecurity, timely psychological support is very necessary. As resources could be particularly scarce during a serious pandemic situation, timely psychological support could also take many forms, including telemedicine and informal support groups [69]. Moreover, the negative effects of stigma on the CB group and the negative effects of sudden loss may also require attention. Clinical practitioners should encourage the CB group to look to the future and emphasise that life still goes on. Additionally, the depression levels of the NCB group should be considered. Policy makers should promote the provision and guarantee of medical facilities and public resources for non-pneumonia patients, even in special times, in order to reduce the psychological pressure on the NCB group. In addition, the CB group might require additional psychological support and encouragement to increase their sense of group identity [68].



Notably, some limitations should be considered when generalising this study’s findings. First, the veracity of the Weibo reports cannot be ascertained. This is an inevitable limitation for social media studies. Second, the sample size of this study was not large enough. In further studies, as the impact of the COVID-19 pandemic continues, we will try to expand the sample size and explore the psychological status of the CB group in other countries on other social media platforms (e.g., Twitter, Facebook). Third, the samples in this study may not be representative. There could be an element of selection bias, given that people who grieve in ‘public’ may have higher expressed emotions. We will use a combination of online and offline sampling methods in future studies, which could make the sampling more comprehensive.




5. Conclusions


Previous studies in the literature have focused on survivors of illness and have not investigated outcomes and support for the bereaved during a pandemic. According to our literature review, no empirical study had explored the psychological status of bereavement due to COVID-19. In this study, we assessed the psychological impacts on the CB group by comparing it with that of the NCB group. The results indicated that the CB group was more insecure and more preoccupied with the grief of the moment than the NCB group was, while the NCB group had higher depression scores than the CB group; thus, society should provide targeted support to both groups. Additionally, social media data can be used to obtain a timely understanding of the impacts of public health emergencies on the mental health of specific groups, including during a pandemic.







Author Contributions


N.H., X.R. and T.Z. conceived and planned this article. N.H. carried out the search and revision of the literature. T.Z. provided the data. G.C. collected and cleaned the data. N.H., S.L. and F.H. analysed the data. N.H. drafted the study. N.H., S.L., F.H., X.W. and T.Z. reviewed and edited the writing. T.Z. and X.R. provided critical revision and full guidance for the paper. All authors have read and agreed to the published version of the manuscript.




Funding


The China Social Science Fund (17AZD041) and the National Social Science Fund of China project (20BSH142).




Institutional Review Board Statement


This research project was approved by the Ethics Committee, Institute of Psychology, Chinese Academy of Sciences (project number: H15009), as the Sina microblogs are freely accessible; and followed the procedures and ethical principles in this research field [46]. Informed consent was waived by the Ethics Committee, Institute of Psychology, Chinese Academy of Sciences.




Informed Consent Statement


Not applicable.




Data Availability Statement


To protect the privacy of the participants, the original posts used for the analysis are not publicly available but are available from the corresponding author on reasonable request.




Conflicts of Interest


The authors declare that there are no competing interests.




References


	



Just How Do Deaths Due to COVID-19 Stack Up? | Think Global Health. Available online: https://www.thinkglobalhealth.org/article/just-how-do-deaths-due-covid-19-stack (accessed on 24 March 2021).

	



Woolf, S.H.; Chapman, D.A.; Lee, J.H. COVID-19 as the Leading Cause of Death in the United States. JAMA 2021, 325, 123–124. [Google Scholar] [CrossRef]

	



Verdery, A.M.; Smith-Greenaway, E.; Margolis, R.; Daw, J. Tracking the Reach of COVID-19 Kin Loss with a Bereavement Multiplier Applied to the United States. Proc. Natl. Acad. Sci. USA 2020, 117, 17695. [Google Scholar] [CrossRef]

	



Stroebe, M.S.; Stroebe, W. The Mortality of Bereavement: A Review. In Handbook of bereavement: Theory, Research, and Intervention; Cambridge University Press: Cambridge, UK, 1993. [Google Scholar]

	



Jacobs, S.; Hansen, F.; Berkman, L.; Kasl, S.; Ostfeld, A. Depressions of Bereavement. Compr. Psychiatry 1989, 30, 218–224. [Google Scholar] [CrossRef]

	



Ott, C.H. The Impact of Complicated Grief on Mental and Physical Health at Various Points in the Bereavement Process. Death Stud. 2003, 27, 249–272. [Google Scholar] [CrossRef]

	



Pasternak, R.E.; Reynolds III, C.F.; Frank, E.; Miller, M.D.; Houck, P.R.; Schlernitzauer, M.; Prigerson, H.G.; Kupfer, D.J. The Temporal Course of Depressive Symptoms and Grief Intensity in Late-life Spousal Bereavement. Depression 1993, 1, 45–49. [Google Scholar] [CrossRef]

	



Zisook, S.; Shuchter, S.R.; Sledge, P.A.; Paulus, M.P. The Spectrum of Depressive Phenomena after Spousal Bereavement. J. Clin. Psychiatry 1994, 55, 29–36. [Google Scholar]

	



Stroebe, M.; Schut, H.; Stroebe, W. Health Outcomes of Bereavement. Lancet 2007, 370, 1960–1973. [Google Scholar] [CrossRef]

	



Jacobs, S.; Hansen, F.; Kasl, S.; Ostfeld, A.; Berkman, L.; Kim, K. Anxiety Disorders during Acute Bereavement: Risk and Risk Factors. J. Clin. Psychiatry 1990, 51, 269–274. [Google Scholar] [PubMed]

	



Meier, A.M.; Carr, D.R.; Currier, J.M.; Neimeyer, R.A. Attachment Anxiety and Avoidance in Coping with Bereavement: Two Studies. J. Soc. Clin. Psychol. 2013, 32, 315–334. [Google Scholar] [CrossRef]

	



Prigerson, H.G.; Bierhals, A.J.; Kasl, S.V.; Reynolds, C.F., III; Shear, M.K.; Newsom, J.T.; Jacobs, S. Complicated Grief as a Disorder Distinct from Bereavement-Related Depression and Anxiety: A Replication Study. Am. J. Psychiatry 1996, 153, 1484–1486. [Google Scholar]

	



Shear, M.K.; Skritskaya, N.A. Bereavement and Anxiety. Curr. Psychiatry Rep. 2012, 14, 169–175. [Google Scholar] [CrossRef]

	



Parkes, C.M. The First Year of Bereavement: A Longitudinal Study of the Reaction of London Widows to the Death of Their Husbands. Psychiatry 1970, 33, 444–467. [Google Scholar] [CrossRef] [PubMed]

	



Parkes, C.M. Bereavement Counselling: Does It Work? Br. Med. J. 1980, 281, 3. [Google Scholar] [CrossRef] [PubMed]

	



Parkes, C.M.; Prigerson, H.G. Bereavement: Studies of Grief in Adult Life; Routledge: London, UK, 2013; ISBN 1-317-85082-3. [Google Scholar]

	



Balk, D.E. Death, Bereavement and College Students: A Descriptive Analysis. Mortality 1997, 2, 207–220. [Google Scholar] [CrossRef]

	



DuBose, J.T. The Phenomenology of Bereavement, Grief, and Mourning. J. Relig. Health 1997, 36, 367–374. [Google Scholar] [CrossRef]

	



Stroebe, M. Coping with Bereavement: A Review of the Grief Work Hypothesis. Omega-J. Death Dying 1993, 26, 19–42. [Google Scholar] [CrossRef]

	



Lundberg, T.; Forinder, U.; Olsson, M.; Fürst, C.J.; Årestedt, K.; Alvariza, A. Bereavement Stressors and Psychosocial Well-Being of Young Adults Following the Loss of a Parent–A Cross-Sectional Survey. Eur. J. Oncol. Nurs. 2018, 35, 33–38. [Google Scholar] [CrossRef]

	



Tseng, F.-M.; Petrie, D.; Leon-Gonzalez, R. The Impact of Spousal Bereavement on Subjective Wellbeing: Evidence from the Taiwanese Elderly Population. Econ. Hum. Biol. 2017, 26, 1–12. [Google Scholar] [CrossRef]

	



Tang, S.; Yu, Y.; Chen, Q.; Fan, M.; Eisma, M.C. Correlates of Mental Health after COVID-19 Bereavement in Mainland China. J. Pain Symptom Manag. 2021, 61, e1–e4. [Google Scholar] [CrossRef] [PubMed]

	



Cardoso, É.A.d.O.; Silva, B.C.d.A.d.; Santos, J.H.d.; Lotério, L.d.S.; Accoroni, A.G.; Santos, M.A.D. The Effect of Suppressing Funeral Rituals during the COVID-19 Pandemic on Bereaved Families. Rev. Lat. Am. Enferm. 2020, 28, e3361. [Google Scholar] [CrossRef]

	



Leong, I.Y.-O.; Lee, A.O.-K.; Ng, T.W.; Lee, L.B.; Koh, N.Y.; Yap, E.; Guay, S.; Ng, L.M. The Challenge of Providing Holistic Care in a Viral Epidemic: Opportunities for Palliative Care. Palliat. Med. 2004, 18, 12–18. [Google Scholar] [CrossRef] [PubMed]

	



Grimaud, J.; Legagneur, F. Community Beliefs and Fears during a Cholera Outbreak in Haiti. Intervention 2011, 9, 26–34. [Google Scholar] [CrossRef]

	



Sun, Y.; Bao, Y.; Lu, L. Addressing Mental Health Care for the Bereaved during the COVID-19 Pandemic. Psychiatry Clin. Neurosci. 2020, 74, 406–407. [Google Scholar] [CrossRef]

	



Burrell, A.; Selman, L.E. How Do Funeral Practices Impact Bereaved Relatives’ Mental Health, Grief and Bereavement? A Mixed Methods Review with Implications for COVID-19. OMEGA-J. Death Dying 2020, 1. [Google Scholar] [CrossRef] [PubMed]

	



Crubézy, E.; Telmon, N. Pandemic-Related Excess Mortality (COVID-19), Public Health Measures and Funerary Rituals. EClinicalMedicine 2020, 22, 100358. [Google Scholar] [CrossRef] [PubMed]

	



Xiang, Y.-T.; Yang, Y.; Li, W.; Zhang, L.; Zhang, Q.; Cheung, T.; Ng, C.H. Timely Mental Health Care for the 2019 Novel Coronavirus Outbreak Is Urgently Needed. Lancet Psychiatry 2020, 7, 228–229. [Google Scholar] [CrossRef]

	



Rabelo, I.; Lee, V.; Fallah, M.P.; Massaquoi, M.; Evlampidou, I.; Crestani, R.; Decroo, T.; Van den Bergh, R.; Severy, N. Psychological Distress among Ebola Survivors Discharged from an Ebola Treatment Unit in Monrovia, Liberia—A Qualitative Study. Front. Public Health 2016, 4, 142. [Google Scholar] [CrossRef]

	



Schwerdtle, P.M.; De Clerck, V.; Plummer, V. Experiences of Ebola Survivors: Causes of Distress and Sources of Resilience. Prehospital Disaster Med. 2017, 32, 234. [Google Scholar] [CrossRef]

	



Kamara, S.; Walder, A.; Duncan, J.; Kabbedijk, A.; Hughes, P.; Muana, A. Mental Health Care during the Ebola Virus Disease Outbreak in Sierra Leone. Bull. World Health Organ. 2017, 95, 842. [Google Scholar] [CrossRef]

	



James, P.; Wardle, J.; Steel, A.; Adams, J. Post-Ebola Psychosocial Experiences and Coping Mechanisms among Ebola Survivors: A Systematic Review. Trop. Med. Int. Health 2019, 24, 671–691. [Google Scholar] [CrossRef]

	



Eisma, M.C.; Tamminga, A.; Smid, G.E.; Boelen, P.A. Acute Grief after Deaths Due to COVID-19, Natural Causes and Unnatural Causes: An Empirical Comparison. J. Affect. Disord. 2021, 278, 54–56. [Google Scholar] [CrossRef] [PubMed]

	



Mayland, C.R.; Harding, A.J.E.; Preston, N.; Payne, S. Supporting Adults Bereaved Through COVID-19: A Rapid Review of the Impact of Previous Pandemics on Grief and Bereavement. J. Pain Symptom Manag. 2020, 60, e33–e39. [Google Scholar] [CrossRef] [PubMed]

	



Zhai, Y.; Du, X. Loss and Grief amidst COVID-19: A Path to Adaptation and Resilience. Brain. Behav. Immun. 2020, 87, 80–81. [Google Scholar] [CrossRef] [PubMed]

	



Cinelli, M.; Quattrociocchi, W.; Galeazzi, A.; Valensise, C.M.; Brugnoli, E.; Schmidt, A.L.; Zola, P.; Zollo, F.; Scala, A. The COVID-19 Social Media Infodemic. Sci. Rep. 2020, 10, 16598. [Google Scholar] [CrossRef]

	



Gao, J.; Zheng, P.; Jia, Y.; Chen, H.; Mao, Y.; Chen, S.; Wang, Y.; Fu, H.; Dai, J. Mental Health Problems and Social Media Exposure during COVID-19 Outbreak. PLoS ONE 2020, 15, e0231924. [Google Scholar] [CrossRef]

	



Li, S.; Wang, Y.; Xue, J.; Zhao, N.; Zhu, T. The Impact of COVID-19 Epidemic Declaration on Psychological Consequences: A Study on Active Weibo Users. Int. J. Environ. Res. Public. Health 2020, 17, 2032. [Google Scholar] [CrossRef] [PubMed]

	



Su, Y.; Xue, J.; Liu, X.; Wu, P.; Chen, J.; Chen, C.; Liu, T.; Gong, W.; Zhu, T. Examining the Impact of COVID-19 Lockdown in Wuhan and Lombardy: A Psycholinguistic Analysis on Weibo and Twitter. Int. J. Environ. Res. Public. Health 2020, 17, 4552. [Google Scholar] [CrossRef]

	



Statista. Available online: https://www.statista.com/statistics/277586/number-of-social-network-users-in-china/ (accessed on 10 September 2020).

	



Hao, B.; Li, A.; Bai, S.; Zhu, T. Predicting psychological features based on web behavioral data: Mental health status and subjective well-being. Chin. Sci. Bull. 2015, 60, 994–1001. [Google Scholar] [CrossRef]

	



Liu, M.; Xue, J.; Zhao, N.; Wang, X.; Jiao, D.; Zhu, T. Using Social Media to Explore the Consequences of Domestic Violence on Mental Health. J. Interpers. Violence 2018. [Google Scholar] [CrossRef] [PubMed]

	



Liu, M.; Liu, T.; Wang, X.; Zhao, N.; Xue, J.; Zhu, T. A Linguistic Study of Chinese Weibo Users Who Lost Their Only Child. Death Stud. 2019, 1–12. [Google Scholar] [CrossRef] [PubMed]

	



Announcement of the National Health Commission, PRC. Available online: http://www.nhc.gov.cn/xcs/zhengcwj/202001/44a3b8245e8049d2837a4f27529cd386.shtml (accessed on 19 March 2021).

	



Kosinski, M.; Matz, S.C.; Gosling, S.D.; Popov, V.; Stillwell, D. Facebook as a Research Tool for the Social Sciences: Opportunities, Challenges, Ethical Considerations, and Practical Guidelines. Am. Psychol. 2015, 70, 543–556. [Google Scholar] [CrossRef]

	



Hao, B.; Li, L.; Li, A.; Zhu, T. Predicting Mental Health Status on Social Media: A Preliminary Study on Microblog. In Cross-Cultural Design. Cultural Differences in Everyday Life; Rau, P.L.P., Ed.; Lecture Notes in Computer Science; Springer: Berlin/Heidelberg, Germany, 2013; Volume 8024, pp. 101–110. ISBN 978-3-642-39136-1. [Google Scholar]

	



Li, L.; Li, A.; Hao, B.; Guan, Z.; Zhu, T. Predicting Active Users’ Personality Based on Micro-Blogging Behaviors. PLoS ONE 2014, 9, e84997. [Google Scholar] [CrossRef]

	



Zhu, C.; Li, B.; Li, A.; Zhu, T. Detecting Depression from Internet Behaviors by Time-Frequency Features. Web Intell. 2019, 17, 199–208. [Google Scholar] [CrossRef]

	



Eichstaedt, J.C.; Smith, R.J.; Merchant, R.M.; Ungar, L.H.; Crutchley, P.; Preoţiuc-Pietro, D.; Asch, D.A.; Schwartz, H.A. Facebook Language Predicts Depression in Medical Records. Proc. Natl. Acad. Sci. USA 2018, 115, 11203–11208. [Google Scholar] [CrossRef] [PubMed]

	



Zhao, N.; Jiao, D.; Bai, S.; Zhu, T. Evaluating the Validity of Simplified Chinese Version of LIWC in Detecting Psychological Expressions in Short Texts on Social Network Services. PLoS ONE 2016, 11, e0157947. [Google Scholar] [CrossRef] [PubMed]

	



Gao, R.; Hao, B.; Li, H.; Gao, Y.; Zhu, T. Developing Simplified Chinese Psychological Linguistic Analysis Dictionary for Microblog. In Brain and Health Informatics; Imamura, K., Usui, S., Shirao, T., Kasamatsu, T., Schwabe, L., Zhong, N., Eds.; Lecture Notes in Computer Science; Springer International Publishing: Cham, Switzerland, 2013; Volume 8211, pp. 359–368. ISBN 978-3-319-02752-4. [Google Scholar]

	



Tausczik, Y.R.; Pennebaker, J.W. The Psychological Meaning of Words: LIWC and Computerized Text Analysis Methods. J. Lang. Soc. Psychol. 2010, 29, 24–54. [Google Scholar] [CrossRef]

	



Hao, B.; Li, L.; Gao, R.; Li, A.; Zhu, T. Sensing Subjective Well-Being from Social Media. arXiv 2014, arXiv:1403.3807. [Google Scholar]

	



Corp, I. IBM SPSS Statistics for Windows, Version 22.0; IBM Corp: Armonk, NY, USA, 2013. [Google Scholar]

	



Standing, L.G.; Ringo, P. Parental Loss and Eminence: Is There a Critical Period for the Phaeton Effect? N. Am. J. Psychol. 2016, 18. [Google Scholar]

	



Standing, L.G.; Aikins, S.; Madigan, B.; Nohl, W. Exceptional Achievement and Early Parental Loss: The Phaeton Effect in American Writers, Presidents, and Eminent Individuals. J. Psychohist. 2015, 42, 188. [Google Scholar]

	



Rejai, M.; Phillips, K.; Kay, P. Leaders and Leadership: An Appraisal of Theory and Research; Greenwood Publishing Group: Westport, CT, USA, 1997; ISBN 0-275-95880-9. [Google Scholar]

	



Popper, M. Hypnotic Leadership: Leaders, Followers, and the Loss of Self; Greenwood Publishing Group: Westport, CT, USA, 2001; ISBN 0-275-97138-4. [Google Scholar]

	



Brubaker, J.; Kivran-Swaine, F.; Taber, L.; Hayes, G. Grief-Stricken in a Crowd: The Language of Bereavement and Distress in Social Media. In Proceedings of the International AAAI Conference on Web and Social Media, Dublin, Ireland, 4–8 June 2012; Volume 6. [Google Scholar]

	



Kristensen, P.; Weisæth, L.; Heir, T. Bereavement and Mental Health after Sudden and Violent Losses: A Review. Psychiatry Interpers. Biol. Process. 2012, 75, 76–97. [Google Scholar] [CrossRef] [PubMed]

	



Stroebe, M.; Schut, H. Bereavement in Times of COVID-19: A Review and Theoretical Framework. OMEGA-J. Death Dying 2020. [Google Scholar] [CrossRef] [PubMed]

	



Young, I.T.; Iglewicz, A.; Glorioso, D.; Lanouette, N.; Seay, K.; Ilapakurti, M.; Zisook, S. Suicide Bereavement and Complicated Grief. Dialogues Clin. Neurosci. 2012, 14, 177. [Google Scholar]

	



Runciman, W.G.; Runciman, B. Relative Deprivation and Social Justice: A Study of Attitudes to Social Inequality in Twentieth-Century England. Am. Sociol. Rev. 1966, 32, 132. [Google Scholar]

	



Wright, S.C.; Taylor, D.M.; Moghaddam, F.M. Responding to Membership in a Disadvantaged Group: From Acceptance to Collective Protest. J. Pers. Soc. Psychol. 1990, 58, 994. [Google Scholar] [CrossRef]

	



Xu, M.; Zheng, R.; Rao, L.; Kuang, Y.; Yang, S.; Ding, Y.; Li, J.; Li, S. Suggestions for the Appropriate Response to the “Psychological Eye Effect” in the COVID-19 Epidemic. Bull. Chin. Acad. Sci. 2020, 2. [Google Scholar] [CrossRef]

	



Xu, J.; He, L.; Wang, J. Grief Response Characteristics of Bereaved People in the Context of COVID-19 Epidemic and Recommendations for Grief Counseling. Chin. Ment. Health J. 2020, 34, 382–386. (In Chinese) [Google Scholar]

	



Zhang, S.; Zhou, J.; Wang, E. The Ancestral Causes of Relative Deprivation and Its Influence on Cluster Behavior: An Empirical Study Based on a Survey of the Populace in Wenchuan Earthquake Area. J. Public Manag. 2009, 6, 69–78. [Google Scholar]

	



Ng, Q.X.; Chee, K.T.; De Deyn, M.L.Z.Q.; Chua, Z. Staying Connected during the COVID-19 Pandemic. Int. J. Soc. Psychiatry 2020, 66, 519–520. [Google Scholar] [CrossRef] [PubMed]








[image: Healthcare 09 00724 g001 550] 





Figure 1. Measurement of psycholinguistic status and psychological status. 






Figure 1. Measurement of psycholinguistic status and psychological status.



[image: Healthcare 09 00724 g001]







[image: Table] 





Table 1. Demographic profiles of bereavement users.
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Class

	
Type

	
CB Group

n (%)

	
NCB Group

n (%)






	
Gender

	
Male

	
4 (12.50)

	
26 (20.47)




	
Female

	
28 (77.50)

	
101 (79.53)




	
Age

	
20~29

	
19 (59.38)

	
60 (47.24)




	
30~39

	
9 (28.13)

	
41 (32.28)




	
40~49

	
2 (6.25)

	
7 (5.51)




	
50~

	
1 (3.13)

	
3 (2.36)




	
Missing data

	
1 (3.13)

	
16 (12.60)




	
Location

	
Hubei Province

	
18 (56.25)

	
7 (5.51)




	
Not Hubei Province

	
14 (43.75)

	
120 (94.49)




	
Total

	

	
32 (100)

	
127 (100)








Note: CB (COVID-19 bereavement) group is the group of people whose relatives died of COVID-19, while NCB (non-COVID-19 bereavement) group is the group of people whose relatives did not die of COVID-19.
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Table 2. Linguistic Difference between CB group and NCB group.
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Linguistic Use

	
CB Group

(N = 32)

	
NCB Group

(N = 127)

	
t

	
p

	
df




	
M

	
SD

	
M

	
SD






	
Words of concerns




	
Achievement

	
10.59

	
9.53

	
7.82

	
7.35

	
1.79

	
0.075

	
157




	
Death

	
2.99

	
3.96

	
1.39

	
2.67

	
2.17

	
0.036 *

	
157




	
Health

	
8.53

	
10.32

	
6.43

	
8.82

	
1.16

	
0.247

	
157




	
Leisure

	
12.24

	
10.99

	
13.47

	
13.43

	
−0.48

	
0.630

	
157




	
Family

	
5.87

	
7.61

	
6.27

	
8.77

	
−0.23

	
0.816

	
157




	
Friends

	
0.63

	
1.00

	
0.91

	
1.45

	
−1.03

	
0.306

	
157




	
Religion

	
3.05

	
3.50

	
3.18

	
5.50

	
−0.13

	
0.895

	
157




	
Money

	
3.99

	
5.17

	
4.29

	
6.03

	
−0.25

	
0.801

	
157




	
Love

	
0.32

	
0.78

	
0.79

	
2.35

	
−1.11

	
0.065

	
157




	
Words of time




	
Past state

	
2.08

	
3.20

	
1.67

	
2.75

	
0.72

	
0.473

	
157




	
Future state

	
1.92

	
6.77

	
1.26

	
3.75

	
0.74

	
0.459

	
157




	
present state

	
4.63

	
7.02

	
2.83

	
3.85

	
1.95

	
0.053

	
157








Note: CB (COVID-19 bereavement) group is the group of people whose relatives died of COVID-19, while NCB (non-COVID-19 bereavement) group is the group of people whose relatives died but did not die of COVID-19; M = mean; SD = standard deviation; df = degrees of freedom; * p < 0.05.
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Table 3. Comparison of emotions between the CB group and NCB group.
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Emotions

	
CB Group

(N = 32)

	
NCB Group

(N = 127)

	
t

	
p

	
df




	
M

	
SD

	
M

	
SD






	
Anxiety

	
4.20

	
1.20

	
4.58

	
1.49

	
−1.32

	
0.188

	
157




	
Depression

	
5.35

	
2.34

	
6.37

	
3.05

	
−1.77

	
0.079

	
157




	
Stress

	
4.04

	
2.51

	
5.00

	
3.69

	
−1.40

	
0.165

	
157




	
Grief

	
1.21

	
1.55

	
1.78

	
4.85

	
−0.66

	
0.511

	
157




	
Fear

	
0.52

	
1.04

	
0.32

	
0.68

	
1.02

	
0.313

	
157




	
Anger

	
1.94

	
0.68

	
1.78

	
0.45

	
−1.40

	
0.108

	
157








Note: CB (COVID-19 bereavement) group is the group of people whose relatives died of COVID-19, while NCB (non-COVID-19 bereavement) group is the group of people whose relatives died but did not die of COVID-19; M = mean; SD = standard deviation; df = degrees of freedom.
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Table 4. Comparison of cognition between CB and NCB groups.
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Cognition

	
CB Group

(N = 32)

	
NCB Group

(N = 127)

	
t

	
p

	
df




	
M

	
SD

	
M

	
SD






	
Collective behaviour intention

	
2.70

	
0.48

	
2.53

	
0.43

	
1.92

	
0.057

	
157




	
Positive relationship

	
12.04

	
1.67

	
12.22

	
1.68

	
−0.54

	
0.594

	
157




	
Life goal

	
12.02

	
1.05

	
12.47

	
1.74

	
−1.86

	
0.067

	
157




	
Life satisfaction

	
13.87

	
3.65

	
13.92

	
2.96

	
−0.09

	
0.929

	
157








Note. CB (COVID-19 bereavement) group is the group of people whose relatives died of COVID-19, and NCB (non-COVID-19 bereavement) group is the group of people whose relatives died but did not died of COVID-19; M = mean; SD = standard deviation; df = degrees of freedom.
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