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Background: The novel coronavirus-2019 (COVID-19) disease has spread quickly throughout China and around the world, endangering human health and life. Individuals' perceptions and attitudes as well as related health education measures may affect disease progression and prognosis during the COVID-19 outbreak. To promote and implement health education, research must focus on the perceptions and attitudes towards COVID-19 among Chinese people. The present study aimed to examine the profiles and predictive factors of the perceptions and attitudes towards COVID-19 in a sample of Chinese people.

Methods: A sample of 2,663 Chinese people comprising medical staff and members of the general public completed an online survey on Wenjuanxing. The survey measured demographic variables (e.g., gender, age, education level, and place of residence) and perceptions and attitudes towards COVID-19.

Results: Two profiles of perceptions and attitudes towards COVID-19 (positive and negative perceptions and attitudes) were identified in the sample. Place of residence during the COVID-19 pandemic and first response to COVID-19 were found to be independent predictive factors for COVID-19 related perceptions and attitudes.

Conclusion: In addition to drug therapy and mental health services, the perceptions and attitudes of Chinese people towards COVID-19 should be considered when promoting health education during the COVID-19 pandemic.
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INTRODUCTION

A new coronavirus (SARS-CoV-2) causes disease affecting the respiratory system and was named COVID-19 by the World Health Organization (WHO) (1). The novel COVID-19, with source of origin yet to be verified by the authorities, has spread rapidly from Wuhan in Hubei province to other cities in China and even all over the world since January 2020 (2). The WHO confirmed the global outbreak of COVID-19 in March 2020. A report from a French scholar indicated that COVID-19 was already spreading in France in late December 2019 (3). Some scientific evidence has indicated that COVID-19 originated in nature rather than being man-made in the laboratory (4–9). The WHO has stated that people aged 60 years and older are most at risk of severe illness from COVID-19. However, anyone can get sick from COVID-19 and become seriously and critically ill or experience complications (e.g., respiratory failure, acute respiratory distress syndrome [ARDS], and/or multiorgan failure) and even death. To date, there have been more than 80.7 million confirmed COVID-19 cases causing over 1.78 million deaths around the world (10). As an infectious disease with a high mortality rate, COVID-19 threatens the health and lives of all mankind.

The unclear aetiology of COVID-19 is a cause of worry and panic around the world. Cognitive-behavioural theories suggest that unreasonable perceptions and passive attitudes triggered by insufficient knowledge or other factors (e.g., social culture and family environment) may lead to negative emotions and dangerous behaviours in individuals, subsequently endangering their mental and physical health (11–13). Anyone who is infected risks passing on COVID-19 to others around him or her. However, some individuals continue partying and have close social contact, large meetings, and even gatherings during the COVID-19 pandemic, which may increase the COVID-19 infection and mortality rates. Therefore, the knowledges, perceptions, and attitudes towards COVID-19 of the general public and medical staff must be evaluated.

Recently, many scholars have focused on COVID-19 drug therapy (14–18) and mental health among different populations during the COVID-19 pandemic (19–25). However, some studies have focused on the knowledge and attitudes regarding COVID-19 among different populations by considering the previous responses to severe acute respiratory syndrome (SARS) (26–28), Middle East respiratory syndrome (MERS) and Asian lineage avian influenza A (H7N9) (29, 30). Research has investigated the knowledge and attitudes towards infectious diseases and the willingness to work during the COVID-19 outbreak among Chinese psychiatric hospital staff, and the findings suggest that most participants have extensive knowledge of COVID-19 (e.g., I understand how to protect myself and my patients) (31). Adequate knowledge and good attitudes regarding COVID-19 were also found among Pakistani university students and employees (i.e., pathogenesis, progression, prognosis and mortality of COVID-19) (32). Additionally, research exploring the attitudes towards mental health crisis services among clinically stable patients with COVID-19 has reported a positive attitude in half of the patients (33). Moreover, another survey of attitudes towards COVID-19 indicated that Chinese people were willing to comply with government guidelines on quarantine and social distancing during the COVID-19 outbreak (34).

The Chinese government adopted strict prevention and control measures to contain the COVID-19 outbreak from January 23, 2020 to April 8, 2020 (e.g., Wuhan lockdown, community closure management, quarantine, and restricted outdoor activities). Travel agencies and online travel companies suspended operations of most products and travel services all over China. Many urban and rural roads in China were blocked. Residents could not visit relatives and friends or attend gatherings. When they had to leave home to get food or work, they had to wear masks and undergo health checks by having their body temperature taken and having electronic health codes scanned on their smartphones (i.e., recording name, address and health condition) (35).

However, there have been few studies on the perceptions and attitudes towards COVID-19 among the Chinese general public and medical staff simultaneously, particularly when assessed with a latent profile analysis. Moreover, the lack of an approved cure for COVID-19 also requires that people have extensive knowledge for protecting their individual health and safety (e.g., maintain social distance, wear a face mask, and wash hands). Adequate knowledge and positive attitudes towards COVID-19 contribute to disease prevention and control. To better implement health education related to COVID-19 among Chinese people (i.e., residents in China), the aims of the present study were as follows: (i) to identify the profiles of perceptions and attitudes towards COVID-19 among Chinese people; (ii) to examine the differences in perceptions and attitudes towards COVID-19 between Chinese people based on demographic variables; and (iii) to examine the predictive factors for COVID-19 related perceptions and attitudes among Chinese people.



METHODS

The present study used a cross-sectional design and a convenience sample to assess the perceptions and attitudes towards COVID-19 using a self-report survey administered to a sample of 2663 Chinese people and examined the predictive factors for these perceptions and attitudes. Latent profile characteristics were also identified in this study.


Participants

The sample comprised 805 males (30.2%) and 1858 females (69.8%) who were divided into three groups based on age: 18–45 years (2,073, 77.8%), 46–59 years (555, 20.9%), and older than 60 years (35, 1.3%). The education levels of the subjects were distributed as follows: 16.1% did not have an undergraduate degree, 52.7% had an undergraduate degree, and 31.2% had a post-graduate degree. The sample comprised 1339 medical staff (50.3%) and 1324 members of the general public (49.7%). Moreover, 2.5% lived in Hubei province whereas 97.5% lived in other provinces of China. A total of 13.4% had relatives or friends living in the COVID-19 epicentre in Hubei province.



Measures
 
Demographic Data

Demographic data were collected by the Wechat platform and included gender (male or female), age (18–45 years, 46–59 years, or older than 60 years), education level (lower than undergraduate, postgraduate, or undergraduate), population (medical staff or general public), place of residence (Hubei province or other province), and having relatives or friends living in the COVID-19 epicentre in Hubei province (yes, no, or not sure).



Perceptions and Attitudes Towards COVID-19 Amongst Chinese People

Perceptions and attitudes towards COVID-19 were assessed using a questionnaire developed by the present authors. Three ethicists and three public health experts from China assessed the content validity of the questionnaire. Based on the Content Validity Index for Items (I-CVI) (36), the experts were asked to review the items referring to specific scenarios related to Perceptions and attitudes towards COVID-19. These items were assessed on a 4-point ordinal rating scale from 1 (‘not relevant’) to 4 (‘highly relevant’) and showed more than CVI of 0.78 by 6 experts. The actual CVI was a proportion of the items that received a rating of 3 or 4 by the experts. Finally, one item was excluded due to low I-CVI value (0.5) and the remaining items showed an intermediate S-CVI/UA (i.e., scale-level content validity index/universal agreement = 0.62). The questionnaire included 11 specific questions related to COVID-19 (Table 1). Four items assessed the awareness of COVID-19, including the outbreak time and duration of the pandemic, the severity of COVID-19, and the frequency of mask replacement (e.g., ‘When did you first know about the COVID-19 pandemic?’). The answer options included before December 28, 2019 (i.e., ‘Initial report: Unexplained pneumonia cases were reported to Health Commissions of Wuhan city and Hubei province by a doctor named Zhang Jixian’), before January 17, 2020 (i.e., ‘Findings of an epidemiological investigation: Evidence of person-to-person transmission and infection without symptoms were found by an academic group from Hong Kong University’), before January 20, 2020 (i.e., ‘Supreme command: The top leader of China required the Wuhan government to take effective measures and control the outbreak’), or after January 23, 2020 (i.e., ‘Hubei province government announced Wuhan lockdown’) (37). Furthermore, reactions to the COVID-19 pandemic were assessed by two items (e.g., ‘When you learned that the COVID-19 pandemic was serious, what was your first reaction?’). The last five items were related to perceptions and attitudes towards COVID-19 (e.g., ‘At 10 o’clock in the morning of January 23, 2020, the city of Wuhan was closed. What do you think about this measure?’) and were rated on a four-point Likert scale ranging from 1 (disagree) to 4 (agree); the total score ranged from 5 to 20. Higher scores represented more positive perceptions and attitudes towards COVID-19. The 5-item model fit the data well in the principal component analysis (PCA) (the component loadings were ranged between 0.4 and 0.6 for items 7–11, respectively; χ2 = 191, df = 10).


Table 1. Questions and answer options regarding perceptions and attitudes towards COVID-19.
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Procedure

The First Affiliated Hospital of Soochow University and First People Hospital of Kunshan were responsible for collecting the related data. The sample, which included medical staff and members of the general public, was recruited through several WeChat groups (medicine, ethics, health management and related communities) with different occupations (e.g., medical staff, students, teachers, civil servants, and freelancers) who lived in different provinces of China (e.g., Jiangsu, Hubei, Jiangxi, Henan, Shanxi, Fujian, and Zhejiang). The survey was conducted from January 28, 2020, to February 4, 2020. The participants completed the online survey on the Wenjuanxing platform (www.wjx.cn). The survey was completed in ~5 min.



Statistical Analysis

To explore the most likely number of classes based on the 5-item perceptions and attitudes questionnaire, a latent profile analysis (LPA) was performed using Mplus 7.0. The participants were aggregated into two to five groups to test the latent profiles. The best-fit statistics and interpretability were considered criteria for the optimal model (38). Model fit was assessed by several statistical indices, including the Akaike information criterion (AIC), the Bayesian information criterion (BIC), the sample size-adjusted BIC (A-BIC), the bootstrap likelihood ratio test (BLRT) and the Lo-Mendell-Rubin adjusted likelihood ratio test (LMRA-LRT). Values exceeding 0.8 and approaching 1.0, as well as decreased AIC, BIC, and A-BIC values, indicated much clearer results (39). The LMRA-LRT and BLRT with low and significant p-values signified a better-fitting model (40). Descriptive statistics, Fisher's exact test, and post hoc testing (i.e., an adjusted standardised residual with a value greater than 3 is considered to indicate a significant difference between observed and expected values) (41) were performed using SPSS 20. A PCA was conducted to assess perceptions and attitudes towards COVID-19 using Jamovi. A logistic stepwise regression was also performed using Jamovi with the probability of entry as 0.05, which may predict independent factors for the perceptions and attitudes towards COVID-19.



Ethics

This study was reviewed and approved by the Ethics Committee of Soochow University and was conducted in accordance with the ethical standards in the Declaration of Helsinki. Informed consent was signed by all participants after reading a statement of the study's purpose, procedure and confidentiality.




RESULTS


Descriptive Characteristics of the Participants

As shown in Table 2, Chi-square tests revealed that males had demonstrated statistically significantly more objective than females in the perceptions and attitudes towards COVID-19 (all p < 0.01). Similarly, medical staff had shown statistically significantly more positive than the general public in the perceptions and attitudes towards COVID-19 (all p < 0.01). Additionally, no significant differences in the awareness, reaction, perceptions and attitude towards COVID-19 were noted between the subjects with different places of residence (Hubei and other places) (p > 0.05 for most items; Appendix S1 in Supplementary Material). Statistically, the lower age group showed significantly quicker reaction than the middle age group in response to COVID-19 (absolute value of adjusted residuals >3), whilst the higher educational level performed significantly more objectively in the perceptions and attitudes towards COVID-19 (absolute value of adjusted residuals >3; Appendix S2 in Supplementary Material).


Table 2. Demographic characteristics of participants (N = 2,263).

[image: Table 2]



Latent Profile Analysis

Four models with two to five subgroups were tested, and the fit indices are shown in Table 3. The AIC, BIC and A-BIC values decreased gradually from the two-profile to the five-profile models. The entropy values for the different profiles ranged from 0.999 to 1.000. However, only the two-profile LMR-LTR were less than 0.001, whereas the other profiles had no significant LMR-LTR p-values. Additionally, the theoretical meaningfulness of perceptions and attitudes was considered to determine the best profile. Two simple profiles of perceptions and attitudes towards COVID-19 were identified for the sample of 2,663 Chinese people: (i) the positive perceptions and attitudes group (n = 2,559, 96.1%) and (ii) the negative perceptions and attitudes group (n = 104, 3.9%; Figure 1).


Table 3. Fit indices for the latent profile analysis of 5 items on perceptions and attitudes towards COVID-19.
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FIGURE 1. Latent class profile related to the perceptions and attitudes towards COVID-19.




Logistic Stepwise Regression of Perceptions and Attitudes Towards COVID-19

A logistic stepwise regression analysis was used to assess the independent predictive factors of perceptions and attitudes towards COVID-19. In the univariate analysis, place of residence, mask replacement, and first response to COVID-19 were predictive factors for the perceptions and attitudes towards COVID-19. In the multivariate analysis, place of residence and first response to COVID-19 were found to be independent predictive factors for the perceptions and attitudes towards COVID-19 (Table 4).


Table 4. Logistic stepwise regression of perceptions and attitudes towards COVID-19.
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DISCUSSION

The present study examined the perceptions and attitudes towards COVID-19 using a self-reported questionnaire among a sample of 2663 Chinese people. Due to the unexpected and abrupt nature of the COVID-19 outbreak, no proven treatment or vaccination against the coronavirus was available. Public awareness of dealing with infectious diseases may play a vital role in struggling with COVID-19. Investigations on perceptions and attitudes towards COVID-19 are extremely urgent and essential (42). Therefore, some scenarios that are specifically related to COVID-19 (e.g., lockdown, health and security checks, and medical isolation during COVID-19, which are unexpected and subject to frequent repetitions) were examined in the questionnaire.

The present study examined the differences in the perceptions and attitudes towards COVID-19 between subjects based on demographic variables, profiles and predictive factors of perceptions and attitudes towards COVID-19 in a sample of 2663 Chinese people. There were statistically significant differences in the perceptions and attitudes towards COVID-19 based on gender. Male participants reported a more objective perceptions and attitudes towards COVID-19 than females (i.e., more males provided the answer ‘disagree’ than females, from item 7 to item 11 p < 0.01). These results may be explained by the stereotypes of sex differences. These stereotypes suggest that males are good at thinking rationally and timely and take practical actions to solve problems, whereas females are more emotional (43, 44). For example, some males prefer to analyse issues using reasonable logic rather than intuitive thinking. Additionally, medical staff who have more professional medical knowledge, skills and professional ethics showed more objective perceptions and attitudes towards COVID-19 than the general public (i.e., items 10 and 11 p < 0.01). One study reported that Chinese medical staff have rich medical knowledge, have completed at least 3 or 4 years of vocational training (e.g., nurse and medical technician), and understand the risks of various diseases (31).

Younger participants (18–45 years) preferred to inform others and fought less against COVID-19 than the middle age group (46–59 years) (i.e., items 5 and 6 absolute value of adjusted residuals > 3). A possible explanation for this finding is the lack of work experience in younger individuals. Young people have a high level of enthusiasm and willing to help others but have less work experience compared with older individuals. In addition, participants with a higher education level had relatively objective perceptions and attitudes towards COVID-19 (i.e., items 7, 9, and 11 absolute value of adjusted residuals > 3), which is consistent with their educational background. These participants give relatively rational answers (e.g., somewhat agree or not sure) instead of ‘fully agree’, which may be consistent with the process of knowledge and discovery and indicates the importance of knowledge. This finding suggests that it is important for health regulators to implement health education programs towards COVID-19 as soon as possible.

Latent profile analysis is useful to distinguish perceptions and attitudes towards COVID-19 among Chinese people, and data from such analyses can be used to implement sound health education and public health prevention. Two profiles of perceptions and attitudes towards COVID-19 (i.e., the positive perceptions and attitudes group and the negative perceptions and attitudes group) were found in this sample of 2,663 Chinese people. The results indicated that greater than 96% of the participants had positive perceptions and attitudes towards COVID-19. Participants agreed that they should participate in effective measures against COVID-19, including medical isolation, city lockdowns, community security, and health prevention. Moreover, the positive perceptions and attitudes towards COVID-19 also included altruism in the process of treatment (i.e., Tibetan cadre will be given priority for treatment because they worked voluntarily in Tibet under difficult climate conditions). The participants believed that the government and the people could win the battle against the COVID-19 pandemic, similar to the fight against SARS (45, 46), The results were also consistent with the progression of the COVID-19 pandemic in China, which declined significantly at the end of February (47). Although less than 4% of participants have negative perceptions and attitudes towards COVID-19, health education remains necessary and effective intervention against COVID-19. As an important health education measure, public communication by the government and society has yielded good results during the COVID-19 outbreak (48).

In early December 2019, some media began to pay attention to an unexplained pneumonia in Wuhan, referring in particular to the South China seafood market (49). On December 31, 2019, the Health Commission of Hubei Province first announced a cluster of unexplained cases of pneumonia (50). In the next 2 weeks, the initially reported number of 27 patients was revised to 41, with seven severe cases and one death (51). Then, evidence of person-to-person transmission and infection without symptoms was found on January 17, 2020 (52). On January 20, an academician of the Chinese Academy of Engineering named Zhong Nanshan affirmed that COVID-19 can be transmitted from person to person (53). Subsequently, Wuhan was closed at 2 a.m. on January 23, 2020. At this time, people all over China began to focus on COVID-19, and most Chinese people, except frontline staff and patients, quarantined at home. The negative perceptions and attitudes towards COVID-19 may lead to negative emotions (e.g., fear, panic, anxiety, and depression) and worsen mental and physical health, even causing public panic and an unstable society.

The perceptions and attitudes towards COVID-19 must be investigated and understood to better implement health education regarding the COVID-19 pandemic. Thus, a logistic stepwise regression was performed in the present study. The results of the single-factor analysis indicated that place of residence, frequency of mask replacement, and first response to COVID-19 were predictive factors for perceptions and attitudes towards COVID-19. Subsequently, multivariate logistic regression indicated that place of residence and first response to COVID-19 were independent predictive factors for perceptions and attitudes towards COVID-19. Participants who lived in the COVID-19 epicentre (i.e., Hubei) experienced more panic and anxiety, and these individuals were more likely to generate negative perceptions and attitudes towards COVID-19 when they faced life threatening scenarios due to this infectious disease. Regarding initial responses to COVID-19, passive people do nothing and passively waiting for the misfortune, whereas optimistic people will positively cope with COVID-19 and build positive perceptions and attitudes towards COVID-19. Based on the theory of reasoned action (TRA) (54), behavioural intention may be predicted through individual attitude and perception and can lead to different consequences. A positive attitude and perception are conducive to winning the battle against the COVID-19 pandemic in China and in Chinese communities abroad (55). City lockdowns, stringent quarantines, and local public health measures imposed from late January to late February significantly decreased COVID-19 transmission and infection (56). Moreover, knowledge and certain risk factors, including work experience and job category, impacted health care workers’ attitudes and practises related to COVID-19 (57).

Two profiles of perceptions and attitudes (positive and negative) towards COVID-19 were identified among Chinese people in the present study. Nevertheless, the present study has some limitations. Firstly, a single self-report was applied, and some items did not comply with the criteria of the Likert scale. In addition, items related to perceptions and attitudes were rated on a four-point Likert scale, including ‘disagree’, ‘not sure’, ‘somewhat agree’, and ‘agree’, which may cause a biassed result. The items regarding scenario-specific perceptions and attitudes towards COVID-19 may also partly indicate that the public trusts and supports government-implemented measures. Therefore, rigorous psychometric methods, including item analysis and reliability and validity analyses, were not available for this investigation of the perceptions and attitudes towards COVID-19. Secondly, all data were collected from a convenience sample by Wenjuanxing, which may also have led to selection biases, including social desirability, individual motivation, and relatively large proportion of females, thus limiting the sample's representativeness of the population. Retrospective studies and implicit measurements using representative random samples should be conducted in future studies. Thirdly, the impact of health education on the perceptions and attitudes towards COVID-19 should be delineated in future research. Finally, the relationship between perceptions and attitudes towards COVID-19 and risk perception and behavioural intervention for survivors of different ages, countries, and populations (e.g., medical staff and the general public) should be explored, and longitudinal studies should be conducted.



CONCLUSION

Overall, the present study has identified two profiles of perceptions and attitudes towards COVID-19 for a sample of Chinese people, which indicates that a positive perceptions and attitudes are helpful for winning the battle against COVID-19. Distorted cognition may cause negative emotions (e.g., fear, panic, anxiety and depression) and risky behaviours (e.g., partying during the COVID-19 pandemic, substance addiction or behavioural addiction), which may influence an individual's psychological and physical health. There is a clear need for campaigns to increase training programs providing public health education, which may help to distribute extensive knowledge of disease prevention, promote public health perception, and shape positive and optimistic attitudes towards COVID-19 amongst the Chinese people and even people around the world. Therefore, health authorities should take more effective measures to implement health training and education (e.g., health advocacy by media tools including TV, smartphone, and social networking platforms) to cope with the COVID-19 pandemic.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of Soochow University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

HL and ZN conceived and designed the experiments. HL, HJ, ZD, JX, and ZN performed the experiments. LL analysed and interpreted the data. SM contributed reagents, materials, and analysis tools. ZN and LL wrote the first draft of the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

The Science Education Program Project ‘Thirteenth 5-Year Plan’ of Jiangxi Province 2020GX184, Doctor start-up fund of Gannan Medical University QD201819, Key project of Gannan Medical University ZD201838, and The International Innovation Team of Jilin University 2019GJTD06.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.727242/full#supplementary-material



REFERENCES

 1. WHO. Coronavirus Disease (COVID-19) Situation Report−118. Available online at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19#; (2020). (accessed December 31, 2020).

 2. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of global health concern. Lancet. (2020) 395:470–3. doi: 10.1016/S0140-6736(20)30185-9

 3. Deslandes A, Berti V, Tandjaoui-Lambotte Y, Alloui C, Carbonnelle E, Zahar JR, et al. SARS-CoV-2 was already spreading in France in late December (2019). Int J Antimicrob Agents. (2020) 55:106006. doi: 10.1016/j.ijantimicag.2020.106006

 4. Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection: Origin, transmission, and characteristics of human coronaviruses. J Adv Res. (2020); 24:91–98. doi: 10.1016/j.jare.2020.03.005

 5. Sheervalilou R, Shirvaliloo M, Dadashzadeh N, Shirvalilou S, Shahraki O, Pilehvar-Soltanahmadi Y, et al. COVID-19 under spotlight: a close look at the origin, transmission, diagnosis, and treatment of the 2019-nCoV disease. J Cell Physiol. (2020) 235:8873–924. doi: 10.1002/jcp.29735

 6. Andersen KG, Rambaut A, Lipkin WI, Holmes EC, Garry RF. The proximal origin of SARS-CoV-2. Nat Med. (2020) 26:450–2. doi: 10.1038/s41591-020-0820-9

 7. Cui J, Li F, Shi ZL. Origin and evolution of pathogenic coronaviruses. Nat Rev Microbiol. (2019) 17:181–192. doi: 10.1038/s41579-018-0118-9

 8. Li X, Song Y, Wong G, Cui J. Bat origin of a new human coronavirus: there and back again. Sci China Life Sci. (2020) 63:461–2. doi: 10.1007/s11427-020-1645-7

 9. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, et al. A pneumonia outbreak associated with a new coronavirus of probable bat origin. Nature. (2020) 579:270–3. doi: 10.1038/s41586-020-2012-7

 10. WHO. Coronavirus Disease (COVID-19) Situation Report−118. Available online at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019; (2020). (accessed December 31, 2020).

 11. Beck AT, Rush AJ, Shaw BF, Emery G. Cognitive Therapy of Depression. New York, NY: Guilford Press (1979).

 12. Ellis A. Changing rational-emotive therapy (RET) to rational emotive behavior therapy (REBT). J Rational Emotive Cogn Behav Therapy. (1995) 13:85–89. doi: 10.1007/BF02354453 

 13. David D, Cotet C, Matu S, Mogoase C, Stefan S. 50 years of rational-emotive and cognitive-behavioral therapy: a systematic review and meta-analysis. J Clin Psychol. (2018) 74:304–18. doi: 10.1002/jclp.22514

 14. Abd El-Aziz TM, Stockand JD. Recent progress and challenges in drug development against COVID-19 coronavirus (SARS-CoV-2)-an update on the status. Infect Genet Evol. (2020) 83:104327. doi: 10.1016/j.meegid.2020.104327

 15. FitzGerald GA. Misguided drug advice for COVID-19. Science. (2020) 367:1434. doi: 10.1126/science.abb8034

 16. Asai A, Konno M, Ozaki M, Otsuka C, Vecchione A, Arai T, et al. COVID-19 drug discovery using intensive approaches. Int J Mol Sci. (2020) 21:2839. doi: 10.3390/ijms21082839

 17. Ferner RE, Aronson JK. Chloroquine and hydroxychloroquine in covid-19. BMJ. (2020) 369:m1432. doi: 10.1136/bmj.m1432

 18. Baden LR, Rubin EJ. Covid-19-The search for effective therapy. N Engl J Med. (2020) 382:1851–2. doi: 10.1056/NEJMe2005477

 19. Yang Y, Li W, Zhang Q, Zhang L, Cheung T, Xiang YT. Mental health services for older adults in China during the COVID-19 outbreak. Lancet Psychiatry. (2020) 7:e19. doi: 10.1016/S2215-0366(20)30079-1

 20. Xiang YT, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, et al. Timely mental health care for the 2019 novel coronavirus outbreak is urgently needed. Lancet Psychiatry. (2020) 7:228–29. doi: 10.1016/S2215-0366(20)30046-8

 21. Holmes EA, O'Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L, et al. Multidisciplinary research priorities for the COVID-19 pandemic: a call for action for mental health science. Lancet Psychiatry. (2020) 7:547–60. doi: 10.1016/S2215-0366(20)30168-1

 22. Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour AH. The fear of COVID-19 scale: development and initial validation. Int J Ment Health Addict. (2020) 27:1–9. doi: 10.1007/s11469-020-00270-8

 23. Goyal K, Chauhan P, Chhikara K, Gupta P, Singh MP. Fear of COVID 2019: First suicidal case in India!. Asian J Psychiatr. (2020) 49:101989. doi: 10.1016/j.ajp.2020.101989

 24. Zhang WR, Wang K, Yin L, Zhao WF, Xue Q, Peng M, et al. Mental health and psychosocial problems of medical health workers during the COVID-19 epidemic in China. Psychother Psychosom. (2020) 89:242–50. doi: 10.1159/000507639

 25. Kang L, Li Y, Hu S, Chen M, Yang C, Yang BX, et al. The mental health of medical workers in Wuhan, China dealing with the 2019 novel coronavirus. Lancet Psychiatry. (2020) 7:e14. doi: 10.1016/S2215-0366(20)30047-X

 26. Liu HJ. SARS and a humble attitude of human. Stud Dialect Nat. (2003) 8:75. doi: 10.19484/j.cnki.1000-8934.2003.08.029 

 27. Wang NP, Guo X, Shao LH, Ai GF, Sun HY. Investigation and analysis of perception, attitude and behavior towards SARS among university students. J Yangtze Univ Med. (2006) 3:279–81. doi: 10.3969/j.issn.1673-1409-B.2006.02.035 

 28. Kim CJ, Yoo HR, Yoo MS, Kwon BE, Hwang KJ. Attitude, beliefs, and intentions to care for SARS patients among Korean clinical nurses: an application of theory of planned behavior. Taehan Kanho Hakhoe Chi. (2006) 36:596–603. doi: 10.4040/jkan.2006.36.4.596

 29. Khan MU, Shah S, Ahmad A, Fatokun O. Knowledge and attitude of healthcare workers about middle east respiratory syndrome in multispecialty hospitals of Qassim, Saudi Arabia. BMC Public Health. (2014) 14:1281. doi: 10.1186/1471-2458-14-1281

 30. Chan EY, Cheng CK, Tam G, Huang Z, Lee P. Knowledge, attitudes, and practices of Hong Kong population towards human A/H7N9 influenza pandemic preparedness, China, (2014). BMC Public Health. (2015) 15:943. doi: 10.1186/s12889-015-2245-9

 31. Shi Y, Wang J, Yang Y, Wang Z, Wang G, Hashimoto K, et al. Knowledge and attitudes of medical staff in Chinese psychiatric hospitals regarding COVID-19. Brain Behav Immun Health. (2020) 4:100064. doi: 10.1016/j.bbih.2020.100064

 32. Salman M, Mustafa ZU, Asif N, Zaidi HA, Hussain K, Shehzadi N, et al. Knowledge, attitude and preventive practices related to COVID-19: a cross-sectional study in two Pakistani university populations. Drugs Ther Perspect. (2020) 9:1–7. doi: 10.1007/s40267-020-00737-7

 33. Bo HX, Li W, Yang Y, Wang Y, Zhang Q, Cheung T, et al. Posttraumatic stress symptoms and attitude toward crisis mental health services among clinically stable patients with COVID-19 in China. Psychol Med. (2021) 51:1052–3. doi: 10.1017/S0033291720000999

 34. Roy D, Tripathy S, Kar SK, Sharma N, Verma SK, Kaushal V. Study of knowledge, attitude, anxiety & perceived mental healthcare need in Indian population during COVID-19 pandemic. Asian J Psychiatr. (2020) 51:102083. doi: 10.1016/j.ajp.2020.102083

 35. Polit DF, Beck CT. The content validity index: are you sure you know what's being reported? Critique and recommendations. Res Nurs Health, (2006) 29:489–97. doi: 10.1002/nur.20147

 36. Chinese Center for Disease Control and Prevention. Novel Coronavirus Pneumonia-Public Guidelines for Prevention: Interim Guidelines for the Use of Masks. Available online at: http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_2275/202001/t20200129_211523.html (2020) (accessed May 17, 2020).

 37. Zhang L, Li H, Chen K. Effective risk communication for public health emergency: reflection on the COVID-19 (2019-nCoV) outbreak in Wuhan, China. Healthcare (Basel). (2020) 8:64. doi: 10.3390/healthcare8010064

 38. McCutcheon AL. Latent Class Analysis. Newbury Park, CA: SAGE Publications (2002).

 39. Carragher N, Adamson G, Bunting B, McCann S. Subtypes of depression in a nationally representative sample. J Affect Disord. (2009) 113:88–99. doi: 10.1016/j.jad.2008.05.015

 40. Muthén LK, Muthén BO. Mplus User's Guide, 7th Edn. Los Angeles, CA: Muthén & Muthén (2012).

 41. Everitt BS, Skrondal A. The Cambridge Dictionary of Statistics. Cambridge: Cambridge University Press (2010).

 42. Abdelhafiz AS, Mohammed Z, Ibrahim ME, Ziady HH, Alorabi M, Ayyad M, et al. Knowledge, perceptions, and attitude of egyptians towards the novel coronavirus disease (COVID-19). J Community Health. (2020) 45:881–90. doi: 10.1007/s10900-020-00827-7

 43. Bouffard JA. The influence of emotion on rational decision making in sexual aggression. J Crim Justice. (2002) 30:121–34. doi: 10.1016/S0047-2352(01)00130-1 

 44. Ellemers N. Gender stereotypes. Annu Rev Psychol. (2018) 69:275–98. doi: 10.1146/annurev-psych-122216-011719

 45. Qing Q. Epidemic prevention and control mechanism in megacities: experience, dilemma and reconstruction: Take the COVID-19 epidemic prevention and control in Wuhan city as an example. J Hubei Univ. (2020) 47:21–32. doi: 10.13793/j.cnki.42-1020/c.2020.03.004 

 46. Ye Q, Wang B, Mao J, Fu J, Shang S, Shu Q, et al. Epidemiological analysis of COVID-19 and practical experience from China. J Med Virol. (2020) 92:755–69. doi: 10.1002/jmv.25813

 47. Wang XY, Yu Y, Hu Y, Yu CH. COVID-19 analysis and forecast based on exponential smoothing model in Hubei province. J Public Health Prevent Med. (2020) 31:1–4. doi: 10.3969/j.issn.1006-2483.2020.01.001 

 48. Qi Y, Chen LH, Zhang L, Yang YY, Zhan SY, Fu CX. Public practice, attitude and knowledge of coronavirus disease. J Tropic Med. (2020) 20:145–9. doi: 10.3969/j.issn.1672-3619.2020.02.001

 49. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from patients with pneumonia in China, 2019. N Engl J Med. (2020). 382:727–33. doi: 10.1056/NEJMoa2001017

 50. GovHK. Centre for Health Protection of the Hong Kong Special Administrative Region Government. CHP Closely Monitors Cluster of Pneumonia Cases on Mainland. Available online at: https://www.info.gov.hk/gia/general/201912/31/P2019123100667.htm (2020) (accessed May 17, 2020).

 51. GovHK. Centre for Health Protection of the Hong Kong Special Administrative Region Government. CHP Provides Further Information on Cluster of Pneumonia Cases in Wuhan. Available online at: https://www.info.gov.hk/gia/general/202001/12/P2020011200710.htm (2020) (accessed May 17, 2020).

 52. Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang J, et al. A familial cluster of pneumonia associated with the 2019 novel coronavirus indicating person-to-person transmission: a study of a family cluster. Lancet. (2020) 395:514–23. doi: 10.1016/S0140-6736(20)30154-9

 53. Sina News. Zhong Nanshan Affirms Person-to-Person Transmission of Novel Pneumonia: Virus May Have Come from “Venison”. Available online at: https://news.sina.com.cn/o/2020-01-21/doc-iihnzhha3791299.shtml (2020) (accessed May 17, 2020).

 54. Fishbein M, Ajzen I. Belief, Attitude, Intention and Behaviour: An Introduction to Theory and Research. Reading, MA: Addison-Wesley (1975).

 55. GHANA NEWS. Chinese Communities Abroad Help Countries in Fight Against COVID-19. Available online at: https://newsghana.com.gh/chinese-communities-abroad-help-countries-in-fight-against-covid-19/ (2020) (accessed May 17, 2020).

 56. Qiu Y, Chen X, Shi W. Impacts of social and economic factors on the transmission of coronavirus disease (2019). (COVID-19) in China. J Popul Econ. (2020) 9:1–46. doi: 10.1101/2020.03.13.20035238

 57. Zhang M, Zhou M, Tang F, Wang Y, Nie H, Zhang L, et al. Knowledge, attitude, and practice regarding COVID-19 among healthcare workers in Henan, China. J Hosp Infect. (2020) 105:183–7. doi: 10.1016/j.jhin.2020.04.012

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.

Copyright © 2021 Niu, Li, Li, Mei, Jiang, Deng and Xin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-727242-t004.jpg
Variables

Gender
Age

Education level
Occupation

Place of residence
Relatives

ttem 1

ftem 2

ltem 3

ttem 4

ltem

ftem 6
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~0.42 (0.26)
024 (0.15)
~0.05 (0.07)
~0.92 (0.44)
~0.44 (0.25)
008 (0.11)
~0.11 (0.10)
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0.002
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OR (95% Cl)

0.38(0.16,0.90)

0.71(0.51, 1.01)

0.72(0.58, 0.89)

OR, Odds Ratio; Cl, Confidence Interval. For items 1-6 see Table 1. p < 0.05 was considered to indicate statistical significance.

Multiple factors
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Variables Gender Population Place of residence Age Education level Relatives or friends

living in
COVID-19 epicentre
x2 P x2 P x2 P x2 P x2 P x2 P
Awareness
1 1402 0008 1819 <0001 1496 0001 2533 <0001 7426 <0001 11.36 0073
2 264 0451 5166 <0001 466 0195 1669 0010 4421 <0001 1562 0014
3 4072 <0001 3499 <0001 048 0933 1946 0003 2476 <0001  7.78 0239
4 5623 <0001 560 0120 538 0143 7657 <0001 9625 <0001 3288 <0001
Reaction
5 8829 <0001 7198 <0001 2351 <0001 13691 <0001 4245 <0001  9.40 0.140
6 467 0195 2607 <0001 471 0155 5162 <0001 2043 0002 80.22 <0.001
Perceptions and attitudes
7 9832 <0001 748 0062 412 0195 2242 0001 6829 <0001 8258 <0001
8 1476 0002 999 0018 1308 0004 2677 <0001 2812 <0001 1241 0048
9 3756 <0001 607 0103  7.41 0050 4780 <0001 7806 <0001 1141 0,057
10 17.64 <0001 1888 0003 1789  <0.001 230 0826 1760 0005 3418 <0001
11 5621 <0001 4475 <0001 696 0.063 753 0268 15931 <0001 2716 <0001

Foritems 1-11, see Table 1. Fisher's exact test was used in the analysis of sizes (<5). Population: medical staff and general public. Place of residence: Hubei and others. Age (years):
18-45, 46-59, and =60. Education level: lower than undergraduate, undergraduate, and postgraduate. Relatives or friends living in COVID-19 epicentre: Yes, No, and Not sure.
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Class 5
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16
2
28
34

AlIC

17407.261
12175.290
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8279.965

BIC

17501.456
12304.809
9584.934
8480.130

A-BIC

17450.619
12234.908
9495.970
8372.102

Entropy

1.000
1.000
1.000
0.999

LMR-LTR (p)

<0.001
0.5176
0.6374
0.0940

BLRT (o)

<0.001
<0.001
<0.001
<0.001

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; A-BIC, Sample Size-Adjusted BIC; LMR-LRT, Lo-Mendell Rubin Likelihood Ratio Test; BLRT, Bootstrap Likelihood
Ratio Test. LMRA-LRT with a significant p-value signified a better-fitting model.
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Questions

Awareness of COVID-19
When did you first know about the COVID-19 pandemic?

When you first learned of the COVID-19 outbreak, how serious did you
think it was?

How often do you think masks worn by the general public must be
replaced?

Some experts think the COVID-19 pandemic may continue unti
February 8, 2020. What do you think?

Response towards COVID-19

When you learned that the COVID-19 pandemic was serious, what was
your first reaction?

What do you do when you go out to take the subway or bus without
wearing a mask and are reprimanded by the cabin crew or others?

perceptions and attitudes towards COVID-19

On January 22, a man visited his relatives in Wuhan when the city
closed. Afraid that the closure would affect his work, he drove his wife
and children to the home of a certain city community on the 23rd and
was stopped by community security. What do you think about this
measure?

At 10 0'clock in the moming of January 23, 2020, the city of Wuhan
was closed. What do you think about this measure?

Should you send your family members to the hospital if they have a
fever and cough during the COVID-19 pandemic? What do you think?
o quickly curb the pandemic in Wuhan, the country adopted a unified
arrangement reqiring people who had visited or had contact with
people in key pandemic areas in Hubei to go to designated hotels for
medical isolation after January 10, 2020. What do you think about this
measure?

Two patients with severe COVID-19 pneumonia were in urgent need of
hospitalization at the same time in the emergency department. One
was a 36-year-old respiratory nurse in a hospital and the other was a
35-year-old cadre who had assisted Tibet and had just returned to
town. A bed can be vacated. If you are a doctor on duty, will you save
the Tibetan cadre first?
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cover your nose
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not sure.

not sure

not sure

not sure.

not sure

before January
20,2020

moderate

every half day

the end of
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purchase ife
supplies
ignore

‘somewhat
agree

‘somewhat
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‘somewhat
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‘somewhat
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somewhat
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After January
23,2020
severe
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the end of May

fight against
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agree
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