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Background: COVID-19 broke out in China and spread rapidly in January and February 2020. Following the prevention and control measures of the Chinese government, the outbreak was gradually brought under control after March. The changes in people’s attention to the epidemic, individual prevention practice and psychological effect from the early outbreak stage to the under controlled stage need to be evaluated.

Methods: Two cross-sectional, population-based online surveys were conducted from January 28 to February 1, 2020 and from February1 to March 18, 2020. Socio-demographic information and individual protective practice were collected and the State-Trait Anxiety Inventory (STAI) was used for measuring anxiety. The range of STAI score was 5–25, and the higher the score, the more anxious it was. The respondents of the two surveys were matched on a one-to-one basis according to their province, gender, age, education, and marriage. Wilcoxon signed ranks test and Mann-Whitney U test were used to compare STAI score changes in two stages and in different demographic characteristics.

Results: We included 9,764 individuals in the first survey and 1,669 in the second survey, covering 30 provincial administrative regions in Mainland China. COVID-19 has affected almost every aspect of people’s normal life, especially lifestyle. The proportion of people who paid attention to it every day had dropped from 97.6 to 88.9%. We identified that vast majority people wore masks when they went out. The proportion has declined from 96.5 to 92.4% for hand hygiene and from 98.4 to 95.3% for not attending parties. People’s anxiety (STAI score) across the country has decreased from a median of 19 in the early outbreak stage to a median of 12, including people with all demographic characteristics, but some have increased in 16 provinces.

Conclusion: People’s attention to information about the epidemic has declined slightly, but a high proportion of people maintained good practices such as wearing masks, hand hygiene, and not attending parties. People’s anxiety had generally declined from the early outbreak stage to the under controlled stage, but it was still at a high level.
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INTRODUCTION

In December 2019, a cluster of patients with pneumonia of unknown cause (named COVID-19 on February 12, 2020; World Health Organization (WHO), 2020b) linked to a seafood wholesale market was identified in Wuhan, China (Zhu N. et al., 2020). During the first 2 months of the first outbreak, COVID-19 spread rapidly throughout China and caused varying degrees of illness (Guan et al., 2020), and SARS-CoV-2 was laboratory confirmed as the cause of the outbreak (Coronaviridae Study Group of the International Committee on Taxonomy of Viruses, 2020). On January 20, 2020, COVID-19 was recognized as a Class B infectious disease by National Health Commission, and was treated as a Class A infectious disease for prevention and control (National Health Commission, 2020a). As of January 28, 2020 (when the first survey started), COVID-19 infection caused 5,974 cases in Mainland China and the number was growing dramatically (National Health Commission, 2020b). And 80,026 cases have been reported in Mainland China as of March 1, 2020 (when the second survey started) (National Health Commission, 2020c). At that time, the epidemic was basically under control, and the number of new cases per day showed a downward trend. As of March 16, the epicenters of Wuhan and Hubei began to lift restrictions (Leung et al., 2020). COVID-19 has caused a global pandemic, more than 14 million cases and more than 603,000 deaths have been reported in 216 countries and territories by July 20, 2020 (World Health Organization (WHO), 2020a) (see Supplementary Appendix 1 for detailed timeline).

National Health Commission had released six versions of the new coronavirus pneumonia prevention and control protocol (National Health Commission, 2020e). People who resided in China started to take measures to protect themselves against COVID-19, such as staying at home as far as possible, limiting social contacts, hand hygiene, wearing protective masks when they needed to move in public (Chen et al., 2020). As a result of these policies and public information and education campaigns, the effective reproduction number fluctuated above 3.0 in Wuhan before January 26, 2020, decreased to below 1.0 after February 6, 2020, and decreased further to less than 0.3 after March 1, 2020 (Pan et al., 2020), which meant that there would be a decline in the number of cases.

Managing mental health and people’s emotions is fundamental to the psychological aspects for the public health emergency (Mukhtar, 2020). During the early outbreak stage of the COVID-19, more than half of the population developed anxiety (Wang C. et al., 2020), although psychological assistance hotlines have been set up in all cities, providing free 24-h service (National Health Commission, 2020d). In March, the prevention and control of the outbreak improved actively in China, and the psychological status of different people also changed. Therefore, on March 18, the National Health Commission issued a work plan for psychological counseling of COVID-19 (National Health Commission, 2020f).

Understanding the public practice of prevention and psychological status at different stages of the epidemic can improve effectiveness of health risk communications and analyzing their demographic differences can help avoid unequal protection across society. Therefore, we conducted two online surveys to measure the individual protective practice and anxiety in the early outbreak stage and controlled stage of COVID-19 in China, providing references for reassuring citizens and outbreak control.



MATERIALS AND METHODS


Study Population

Two cross-sectional, population-based online surveys were conducted, the first survey was from January 28 to February 1, 2020, and the second survey was from March 1–18, 2020. They were open online questionnaires for the people (1) aged 18 years or above, (2) residing in China, (3) willing to respond, (4) able to complete the questionnaire by mobile phone or computer. The questionnaire answered by the participants would be excluded if (1) the answering time was less than 150 s (because we did not think it was possible to finish in less than 150 s if they answer seriously), (2) two questions for questionnaire quality control were answered incorrectly. We used PASS (Power Analysis and Sample Size, Version: 15.0.5, NCSS Statistical Software, United States) to calculate the necessary sample size on the basis of an expected minimal change of 5% in people’s attention to the epidemic, individual prevention practice and psychological effect from the early outbreak stage to the under controlled stage with α:0.05 and β:0.20. In this study, 1,047 participants at most were required. Considering a possible dropout rate of 20%, at least 1,309 participants in total (see Supplementary Appendix 2).



Online Questionnaire

We designed a structured Chinese questionnaire and collected data on Wenjuanxing, an online platform providing functions equivalent to Amazon Mechanical Turk. The two independent online questionnaires were sent from the same way (WeChat and MicroBlog), and anyone who sees the questionnaire on the Internet and meets the inclusion criteria could fill in it. After a large number of questionnaires were collected, some samples were excluded according to the exclusion criteria. The questionnaires used in the two surveys were similar, mainly including the following information: (1) the socio-demographic information of the respondents; (2) how often and how people pay attention to information about COVID-19; (3) recommended practices during the outbreak, including wearing masks, personal hygiene practices, not attending parties and proper diet; (4) anxiety toward COVID-19: the five questions short form of the State-Trait Anxiety Inventory (STAI) was used for measuring anxiety. A five points Likert-type scale was used to ascertain the degree of anxiety for five questions (from 1 to 5, 1 = never, 2 = little, 3 = sometimes, 4 = often, 5 = always). We measured “anxiety scores” ranging from 5 to 25. The higher the score, the more anxious it was. Similar STAI has been used many times to evaluate the anxiety of different Chinese people (Han et al., 2020; Tong et al., 2020; Zhu X. et al., 2020). The questionnaire consisted of 25 questions and can be completed in 3–5 min (see Supplementary Appendix 3).



Data Management and Statistical Analysis

We used SPSS (version 20.0, IBM, New York, United States) and STATA (version 15.1, StataCorp LLC, College Station, Texas, United States) for data cleaning and statistical analysis. Categorical variables were expressed as absolute and relative frequencies in different groups.

The social demographic characteristics (gander, age, education, marriage, and occupation) of the effective respondents in the two surveys will be compared. Age was counted as a categorical variable at 10 years intervals. The number and proportion of each category of these social demographic characteristics were calculated. The component ratio was used to describe the frequency and channel when people obtained information. Direct standardized questionnaire was used to measure practices scores and anxiety scores on different ages of population to improve comparability among provinces. The spatial data analyses of anxiety scores were conducted using Microsoft Excel 2016 (Redmond, Washington, United States). McNemar test was used to compare the individual prevention practice from early outbreak stage to under controlled stage of COVID-19. We matched the respondents of the two surveys on a one-to-one basis according to their province, gender, age, education, and marriage. Wilcoxon signed ranks test was used to compare STAI score changes in two stages. Mann-Whitney U test was used to explore the anxiety changes in different demographic characteristics. The significance level was considered when P-values were less than 0.05.



Ethical Approval

This study was approved as ethical exemption by the Peking University Health Science Center Ethics Committee (IRB00001052). All subjects participated agreed to participate in the surveys through oral informed consent, and the information in the database was completely de-identified.




RESULTS


Study Participants and Characteristics

Ten thousand nine hundred sixty-six individuals participated in the online survey in the early outbreak stage. Among these, 1,202 were excluded due to answering without serious consideration or incomplete questionnaire, and yielded a rate of completeness was 89.0% (9,764/10,966). One thousand nine hundred thirty-eight individuals participated in the online survey in the under controlled stage. Among these, 269 were excluded due to out of age range or incomplete questionnaire, and the rate of completeness was 86.1% (1,669/1,938). The total rate of completeness was 88.6% (11,433/12,904) (see Supplementary Appendix 4).

The participants covered 30 provincial administrative regions in Mainland China (except Tibet). Four thousand forty-five (35.4%) was male; average age was 38.2 ± 12.0 years old; 10,871 (95.1%) were with senior high school education or above; and 7,880 (68.9%) were unmarried (Table 1).


TABLE 1. The characteristic of valid participants in online survey when COVID-19 was early and under control in China, 2020.
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Impact of COVID-19 on People Who Resided in China

As of mid-March, COVID-19 has affected almost every aspect of people’s normal life, especially lifestyle. 80.7% reported that their lifestyle was affected by the outbreak. More than 60% of people reported harm to their social life (64.5%) and workings (60.9%) (Figure 1).
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FIGURE 1. The impact of COVID-19 on people’s life in China.




Changes in People’s Attention and Channel Preference for COVID-19

In the early outbreak stage, 97.6% of people (9,525/9,764) paid daily attention to COVID-19 information. But in the under controlled stage, the proportion of people who paid daily attention to it had dropped to 88.9% (1,484/1,669), and the proportion of people who occasionally pay attention to it had risen from 2.3 to 10.8% (Figure 2A). All the changes were statistically significant (χ2 = 274.4, P < 0.01).
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FIGURE 2. The changes of people’s attention and channel preference for COVID-19 outbreak information when COVID-19 was early and under control in China, 2020. (A) People’s attention to COVID-19 when COVID-19 was early and under control in China, 2020. (B) Channel preference for COVID-19 outbreak information reporting and seeking when COVID-19 was early and under control in China, 2020.


The proportion of people choosing various channels to obtain information has declined. More than 90% of the respondents obtained epidemic information through official announcement (93.9% in the early outbreak stage and 90.2% in the under controlled stage), followed by social media (61.4% in the early outbreak stage and 59.7% in the under controlled stage) and traditional media (54.1% in the early outbreak stage and 48.8% in the under controlled stage) (Figure 2B).



Individual Prevention Practice From Early Outbreak Stage to Under Controlled Stage

Almost all people wore masks when they went out (97.9% in the early outbreak stage and 98.9% in the under controlled stage), and there is no statistically significant decrease (χ2 = 3.84, P = 0.05). The proportion of hand hygiene and not attending parties recommended by the government has declined from the early outbreak stage to the under controlled stage (from 96.5 to 92.4% for hand hygiene, from 98.4 to 95.3% for not attending parties), and the decrease is statistically significant (χ2 = 26.41, P < 0.01, χ2 = 24.01, P < 0.01) (Table 2).


TABLE 2. Individual prevention practice from early outbreak stage to under controlled stage of COVID-19 in China, 2020.

[image: Table 2]


Anxiety Changes From Early Outbreak Stage to Under Controlled Stage

People’s anxiety (STAI score) across the country has decreased from a median of 19 in the early outbreak stage to a median of 12 in the under controlled stage, and the decrease is statistically significant (Z = 30.5, P < 0.01). All items included in the anxiety score have a statistically significant decrease (Table 3A).


TABLE 3A. The level of anxiety of participants from early outbreak stage to under controlled stage of COVID-19 in China, 2020.

[image: Table 3A]
Based on the standardized anxiety scores, we found that people’s anxiety scores increased in 16 provinces, and decreased in the remaining 14 provinces. People’s anxiety increased most in Jiangxi Province (increased by 2.66 units), followed by Inner Mongolia (increased by 2.60 units). The province with the greatest reduction in people’s anxiety was Yunnan Province (reduced by 1.73 units), followed by Guizhou Province (reduced by 1.70 units) (Figure 3).
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FIGURE 3. The change of anxiety from early outbreak stage to under controlled stage in different provinces in China.


At the beginning of the outbreak, men, older people, and those with junior high school education and below were more anxious. Decreased anxiety scores in male (average drop of 7.72 units) was more than that in female (average drop of 6.34 units), and the difference is statistically significant (Z = −4.63, P < 0.01). Decreased anxiety score in people over age of 50 (average drop of 9.08 units) was significantly more than that in people under age of 30 (average drop of 6.20 units) (Z = −6.80, P < 0.01). Decreased anxiety scores in people with senior high school or above (average drop of 8.38, 6.93, 6.00 units for senior high school, bachelor’s degree, and master’s degree or above, respectively) were significantly less than that in people with junior high school and below (average drop of 10.16 units). Unmarried people had dropped more anxiety than married people (Z = −3.08, P < 0.01). Medical professionals and labors have higher anxiety than other occupations in the early outbreak stage. In the under controlled stage, their anxiety had dropped significantly and was not different from that in people with other occupations (Table 3B).


TABLE 3B. Anxiety changes in different demographic characteristics from early outbreak stage to under controlled stage of COVID-19 in China, 2020.
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DISCUSSION

Our study demonstrated that COVID-19 outbreak has a great negative impact on people who resided in China, especially lifestyle, social life, and workings. Some people had reduced their attention to the epidemic information in the under controlled stage, but people were still very concerned about the outbreak in China and abroad. People have performed well on the individual prevention practice recommended by the government, although their anxiety has decreased significantly from the early outbreak stage to the under controlled stage.

A stringent confinement of people in high risk areas seems to have a potential to slow down the spread of COVID-19 (Lau et al., 2020), but people’s lifestyles and social styles have also changed. They attempted avoiding unnecessary face-to-face communication. Physical contact was transferred to virtual meeting. The finding suggests that high proportion of people followed the government recommendations and kept the safe physical distance during the outbreak. By April 2020, China has basically blocked the local transmission of COVID-19. On May 7, 2020, the State Council issued guidance on the normalized prevention and control of COVID-19 (State Council, 2020). On the one hand, it is necessary to prevent imported cases from abroad, on the other hand, it should allow people to move reasonably and promote the resumption of working and production in an all-round way.

This study showed that respondents’ attention to COVID-19 had declined from the early outbreak stage to the under controlled stage. According to the Baidu Index of people who resided in China searching for “pneumonia,” there was a peak in the search index from late January to mid-February, and then it returned to the average (Baidu Index, 2020). People’s attention to the risk of infection was more rational, and people’s sense of security has been improved.

People attach great importance to individual prevention practice. This study found that people maintain a good practice of wearing masks when going out from the early outbreak stage to the under controlled stage. Almost all people still insist on hand hygiene and not attending parties recommended by the government, although the proportion has declined slightly. Other surveys in China also show similarly high proportions (Liu et al., 2020). Various regions in China have successively activated first-level public health emergency response, and released timely information on prevention and control of the outbreak. People who resided in China responded to the requirement of “wearing masks, hand hygiene, and not attending parties” and actively fought the epidemic.

This outbreak was also leading to additional psychological problems such as stress, anxiety, depressive symptoms, insomnia, denial, anger, and fear globally (Torales et al., 2020). A survey conducted during the H1N1 influenza pandemic in 2009 indicated the importance of precise and clear information about control measures for reducing anxiety (Taha et al., 2014). This study found that people who resided in China were more anxious at the beginning of the outbreak. Another study of the same period showed that Wuhan residents’ psychological status and sleep quality were relatively poorer than they were before the COVID-19 epidemic (Fu et al., 2020). Similar results were found not only in China, but also in India (Varalakshmi and Swetha, 2020) and Italy (Moccia et al., 2020). This study found that people over age of 50 were more anxious. COVID-19 has proven to be particularly deadly to older adults (Nanda et al., 2020; Nikolich-Zugich et al., 2020), which accumulates stress and fear among them (Meng et al., 2020). This study also found that people with junior high school education and below were more anxious, which was similar to the results of another study in China (Lei et al., 2020). Recent works have shown that the heightened perceived risk of financial loss due to COVID-19 was highest among those with the lowest education and income (Simone and Natalie, 2020), which may lead to anxiety among those people. However, there are some articles that report different results on the relationship between age and education level and anxiety (Ahmed et al., 2020; Islam et al., 2020). Medical professionals and labors have higher anxiety than other occupations in the early outbreak stage maybe due to high knowledge among medical professionals and they valued high risk for the outbreak than other occupations, who should be paid more attention (Dong et al., 2020; Que et al., 2020; Teng et al., 2020; Xiao et al., 2020; Zhu Z. et al., 2020). This study found that unmarried people had dropped more anxiety than married people, which was similar to another study in China (Wang H. et al., 2020). The possible reason was that unmarried people need to bear more economic and living burden brought by the epidemic. When the epidemic was basically under control, people’s anxiety (STAI score) had generally declined, but it was still at a high level. We found that people’s anxiety was still on the rise in Jiangxi Province and Inner Mongolia, which may have a negative impact on normal life and work of people in these provinces. In particular, there are long borders in Inner Mongolia, leading to a high risk of imported cases from abroad, which may cause public anxiety. These changes needed to arouse the awareness of the local government.

According to an interesting experience from Denmark, combining the professional angles of psychology and infection prevention proved fruitful (Olesen et al., 2020). COVID-19 outbreak had attracted widespread public attention in China. Most people obtained information on the outbreak and individual protection practice through online official media and social media, which makes it possible for the public to psychosocial intervention based on the internet (Yang et al., 2020), including viewing heroic acts, speeches from experts, and knowledge of the disease and prevention (Chao et al., 2020).

There are some limitations to our study. First, online survey induced a selection biased. The respondents are mainly those living in urban area and with high school education or above, which may overestimate the knowledge of the outbreak and protection. Second, although we have carried out quality control, there may be errors in the information because the online questionnaire cannot be modified after filling in. Third, it was hard to get a comprehensive understanding of anxiety from the five questions short form of STAI, but it can also reflect some characteristics and provide reference. Finally, the difference in sample size between the two cross-sectional studies was large, and two cross-sectional surveys to describe people’s individual protection practice and psychological effects are not comprehensive enough, so more similar surveys are still needed for longitudinal study.

In summary, the public’s lifestyle has been impacted by the epidemic, but people’s attention to information about the epidemic has declined slightly from early stage of outbreak to under controlled stage. A high proportion of people maintained good practices such as wearing masks, hand hygiene, and not attending parties. People’s anxiety had generally declined from the early outbreak stage to the under controlled stage, but it was still at a high level. Our findings suggest that online psychological counseling and health education is needed to reduce psychological anxiety of people.
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Male 3,278 33.6 767 46.0 4,045 35.4
Female 6,486 66.4 902 54.0 7,388 64.6
Age
<30 2,725 27.9 359 215 3,084 27.0
30-39 2,858 29.3 486 291 3,344 29.2
40-49 2,382 24.4 424 25.4 2,806 24.5
>50 1,799 18.4 400 24.0 2,199 19.2
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Junior high school and below 483 4.9 79 4.7 562 4.9
Senior high school 1,315 13.5 164 9.8 1,479 12.9
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Master’s degree or above 2,417 24.8 429 257 2,846 24.9
Marriage
Married 2,789 28.6 362 21.7 3,151 27.6
Unmarried 6,618 67.8 1,262 75.6 7,880 68.9
Divorced 260 2.7 34 2.0 294 2.6
Other 97 1.0 11 0.7 108 0.9
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Medical professional 299 3.1 50 3.0 349 3.1
Labors 661 6.8 130 7.8 791 6.9
Teachers and researchers 2,662 27.3 568 34.0 3,230 28.3
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Students 221 2.3 45 27 266 2.3
Other* 5,524 56.6 792 47.5 6,316 55.2
Total 9,764 100.0 1,669 100.0 11,433 100.0

C&S, Commercial and service personnel. *Including farmer, civil servant, self-employed, driver, retired people, unemployed, etc.
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Not attending parties 1,605 1,580 (98.4) 1,530 (95.3) 24.01 <0.01
Proper diet 1,605 1,126 (70.2) 1,102 (68.7) 0.85 0.36

*McNemar test.
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Fearing 1,605 4(3,5) 2(15,3)
Angry 1,605 4(3,5) 2(1,93)
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*Wilcoxon signed ranks test.
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Female 875 18 (15, 22) 12 (9, 15) 6.34 —4.63 <0.01
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<3ore 347 19 (15, 22) 13(9, 15) 6.20
30-39 477 18 (15, 22) 13 (10, 15) 5.29 —2.24 0.03
40-49 405 20 (16, 23) 12 (9, 15) 7.64 —3.51 <0.01
>50 376 20 (17, 23) 11(7, 14) 9.08 —6.80 <0.01
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Junior high school and below/ 68 21.5(17, 25) 11(8, 14) 10.16
Senior high school 154 19 (16, 23.25) 11(7.75, 14) 8.38 —2.07 0.04
Bachelor’s degree 975 19 (15, 22) 12 (9, 15) 6.93 —-413 <0.01
Master’s degree or above 408 19 (15, 22) 13 (10, 15) 6.00 —4.88 <0.01
Marriage
Married"ef 353 19 (15, 22) 12 (9, 15) 6.05
Unmarried 1,228 19 (16, 23) 12 (9, 15) 7.21 -3.08 <0.01
Divorced 20 21 (18, 22.75) 12 (9.25, 15.75) 7.45 —-1.26 0.21
Other 4 17 (16, 20.25) 6.5 (5, 13.25) 9.50 -1.29 0.20
Occupation
Medical professionalfe’ 46 21 (15, 23) 13(8,17) 6.59
Labors 17 21 (17, 24) 12 (9, 15) 8.29 —1.49 0.14
Teachers and researchers 552 19 (15, 23) 12 (9, 15) 6.43 -0.10 0.92
C&S personnel 83 20 (17, 23) 118, 15) 8.27 —1.61 0.11
Students 45 17 (15, 21) 13(9.5, 15.5) 5.69 —0.64 0.52
Other* 762 19 (15, 22) 12 (8, 15) 7.1 —0.51 0.61
Total 1,605 19 (15, 23) 12(9, 15) 6.97

C&S, commercial and service personnel; Ref, reference group. *Mann-Whitney U test. *Including farmer, civil servant, self-employed, driver, retired people,
unemployed, etc.
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