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Community Responses during Early Phase 
of COVID-19 Epidemic, Hong Kong 

Appendix 

Methods 

Subject Recruitment 

A cross-sectional online survey was conducted within 36 hours after the first confirmed 

Coronavirus Disease 2019 (COVID-19) case was reported in Hong Kong. To ensure good 

coverage of the general community in Hong Kong, chairpersons and vice-chairpersons of all 

eighteen district councils and all individual councilors of the 452 District Council Constituency 

Areas (DCCAs) were approached by electronic mails and their contact numbers listed in the 

District Council Web sites (https://www.districtcouncils.gov.hk/index.html) for survey 

dissemination. District councilors were invited to share our survey link and promotion messages 

on their webpages, social media platforms or any channels which they usually use to convey 

information to their targeted residents, but in general there was no restriction on their 

dissemination. Individuals who were aged 18 or above, understood Chinese and lived (on 

average) over 5 days per week in Hong Kong in the last month were eligible to participate. 

Respondents were compensated with a HKD10 cash coupon if they indicated willingness for 

receipt. To avoid duplicated responses from the same respondent, the survey could only be taken 

once from the same electronic device. To start this survey, respondents were asked to indicate 

their willingness for participation by answering this first question “Are you willing to 

participate?.” Only those who answered “Yes” could go on with the survey. 

Respondent Characteristics 

Respondents were asked about their demographics (including sex, age, living district, 

education attainment, household income), self-perceived health status, travel history in the past 

month, occurrence of respiratory symptoms in the past fourteen days. The scales and response 

sets of these measures are self-explanatory in the respective result tables. Respondents were also 
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asked about anxiety level using the Chinese-Cantonese version of the Hospital, Anxiety and 

Depression scale - Anxiety (HADS-A) (0–7 = Normal or no anxiety; 8–10 = mild anxiety; 11–

14 = moderate anxiety; 15–21 = severe anxiety) (1). Although HADS-A is intended for screening 

clinically significant anxiety symptoms in clinical populations, many studies have showed that it 

is valid for community populations (2,3), including employees (4), general population aged 65–

80 years in Sweden (5), an Italian community sample aged 18–85 years (6). As a complementary 

measure, the state anxiety level of a subset of respondents was assessed on a four-point scales 

(1 = almost never; 4 = almost always) with the validated Chinese version of State-Trait Anxiety 

Inventory (STAI) (7) adapted from the original STAI (8). State anxiety from a 10-item STAI was 

used when comparing to past studies wherever applicable. 

Risk Perception 

Risk perception toward COVID-19 was measured by two very relevant psychological 

dimensions (9): (i) perceived susceptibility, and (ii) perceived severity. The first dimension was 

proxied by how likely one considered oneself (his/her families) would be infected with COVID-

19 if no preventive measure was taken. The second dimension was proxied by how one rated the 

seriousness of symptoms caused by COVID-19, their perceived chance of having COVID-19 

cured and that of survival if infected with COVID-19. The items are shown in Table 1 

(https://wwwnc.cdc.gov/EID/article/26/7/20-0500-T1.htm). Subjects were also asked to rate the 

relative severity of COVID-19 compared with common non-communicable diseases (NCDs) and 

previous outbreaks by novel pathogens in Hong Kong. Responses were captured with a five-

point Likert scale. 

Information Exposure 

Respondents were asked about the sources from which they obtained information about 

COVID-19, and how much they trust those sources. They were also asked about the types of 

information that they wanted to receive. 

Preventive Measures 

Respondents were asked whether they performed precautionary measures and what their 

perceived efficacy of those measures are. Three types of precautionary measures were 

considered: hygienic practices, social distancing and travel avoidance. 
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Ethics Consideration 

This study has been approved by the Survey and Behavioral Research Ethics Committee 

of The Chinese University of Hong Kong. 

Statistical Analysis 

Frequency and proportions of responses were tabulated. Demographics of respondents 

were compared to the 2016 population by-census in Hong Kong with Cohen’s w effect size 

(small: 0.1; medium: 0.3; large: 0.5) (10). Regression models were used to test for temporal 

change in anxiety level and to identify factors associated with greater adoption of social-

distancing preventive measures (proxied by adopting five or more social-distancing 

precautionary measures). For temporal change in anxiety level, the HADS-A score was 

considered the outcome with the survey date being the exposure. Adjusted odds ratio (aOR) and 

95% confidence interval (CI) were estimated. Candidate variables included: demographics of 

respondents, self-perceived health status, travel history and anxiety level. A statistical 

significance of 0.05 was specified. Analysis was performed in R. 

Results 

The survey was conducted from 24 January 2020 to 13 February 2020 (Figure 1, 

https://wwwnc.cdc.gov/EID/article/26/7/20-0500-F1.htm). Our survey period covers important 

clinical incidences, including first local death case and first overseas death case (Philippines), 

and social incidences, including healthcare workers on strike to call for entire border shutdown. 

It was also amid of the start-up of large-scale social-distancing interventions, including halt of 

sales of high-speed rail tickets to and from Wuhan, closure of public cultural and leisure facilities 

and deferral of school resumption. Meanwhile, alongside the launch of this survey was the 

escalating official threat tone on COVID-19: The World Health Organization (WHO) declared 

the COVID-19 epidemic as a public health emergency of international concern, with Hong Kong 

activated the emergency response level. 

Respondent Characteristics 

There were initially 2478 clicks of the survey link which fulfill the inclusion criteria, with 

6%–31% missingness on demographics variables. Therefore, for a complete-case analysis, 1715 

responses were analyzed. Appendix Table 1 shows the respondent characteristics. Many of the 
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respondents are female (69%; 1176/1715), of young age (18–44 years) (80%; 1380/1715), 

working population (68%; 1168/1715). The study sample is moderately comparable to the 

population in terms of living district and sex (effect size = 0.27). Appendix Table 2 shows the 

background health conditions and travel history of respondents. The majority perceived their 

health status as good or very good (78%; 1331/1715), a quarter of them experienced respiratory 

symptoms in the past 14 days (25%; 423/1715) and traveled outside Hong Kong in the previous 

month (24%; 408/1715). Among the 408 respondents who were abroad, at least 24% of them 

went to the Mainland China excluding Macau. 

Risk Perception 

Table 1 (https://wwwnc.cdc.gov/EID/article/26/7/20-0500-T1.htm) shows the perceived 

susceptibility and perceived severity toward COVID-19 among respondents. Most respondents 

regarded themselves as likely to be infected with COVID-19 (very likely/likely: 89%), and most 

considered the symptoms of COVID-19 (if infected) as serious (very serious/serious: 97%). Less 

than a quarter of the respondents thought that it was likely to have COVID-19 cured (if infected) 

(15%), and only 18% thought that it was likely to survive through COVID-19. When referencing 

to existing diseases (Appendix Table 3), almost all respondents (>98%) consider equivalent 

disease severity between COVID-19 and SARS. This magnitude was similar to other deadly 

NCDs (85%–96%), but much higher than the annual seasonal influenza (66%). 

Most respondents were worried about COVID-19 (97%; 1667/1715), and they claimed 

that their daily routines were slightly (42%; 727/1715) or greatly (56%; 955/1715) disrupted. The 

average HADS-A score is 9.01 out of 21 (standard deviation [SD]:4.23); while the average score 

of state anxiety by the full-version STAI, from 804 complete responses, is 2.66 (SD: 0.58). A 

significantly increasing time trend in HADS-A score is identified (p < 0.05) (Appendix Figure 

1). 

Information Exposure 

Nearly all respondents were continuously alert to the disease progression of COVID-19 

(99.5%; 1707/1715) and actively searched for related information (83%; 1431/1715). Appendix 

Table 4 lists the types of COVID-19 information wanted by the 1639 (96%) respondents who 

indicated such need. Information which respondents were most interested were: distribution of 
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cases (92%), number of infected individuals (91%), infection control interventions undertaken by 

local officials (88%), and preventive measures (87%). 

Appendix Figure 2 shows the sources from which respondents obtained information 

about COVID-19, and how well the information sources were trusted. The most trusted sources 

were doctors (84%; very reliable/reliable: 1449/1715), but only 5% (87/1715) respondents could 

obtain information from them. The next two most trusted sources were broadcast (57%) and 

newspaper (54%), but they were used by less than 40% of the respondents. On the other hand, 

the two most common information sources were social platforms (94%; 1608/1715) and Web 

sites (regardless of official or unofficial) (90%; 1539/1715), but they were rated as reliable or 

very reliable by only 26% and 16%–23% of the respondents respectively. Only 16% (269/1715) 

of respondents found information from official Web sites reliable or very reliable. 

Preventive Measures 

Figure 2 ((https://wwwnc.cdc.gov/EID/article/26/7/20-0500-F2.htm)shows the adoption 

of precautionary measures by respondents and their perceived efficacy. Enhanced personal 

hygiene practices (including wearing masks, cleaning hands and better coughing and sneezing 

etiquette) and avoid traveling to Mainland China were adopted by most respondents (>89%), and 

these practices were considered very effective or effective (>90%). For social-distancing 

measures, although they were considered useful in preventing COVID-19 (very 

effective/effective: ≥70%), their actual adoption was moderate-to-high (range 39%–93%). 

Table 2 (https://wwwnc.cdc.gov/EID/article/26/7/20-0500-T2.htm) shows the regression 

analysis results for greater adoption (five or more) of social-distancing interventions during the 

early phase of this COVID-19 epidemic. Being female (aOR 1.31; 95% CI 1.06–1.63), living in 

the NT (aOR 1.37–1.57), perceived as having good understanding of COVID-19 (aOR 1.80; 

95% CI 1.27–2.56), being more anxious (aOR 1.38–1.71) were positively associated with greater 

adoption. 

Discussion 

This study provides timely assessment of the risk perception, information exposure and 

adoption of precautionary measures during the initial phase of the COVID-19 epidemic in Hong 

Kong. Despite disease uncertainty (including transmissibility, route of transmission and 
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pathogenicity) at the early stage, individuals in the community had high perceived risk toward 

COVID-19 at large, viz: high perceived susceptibility and high perceived severity. A slightly 

increasing general anxiety level was observed over the 3-week study period. Enhanced personal 

hygiene and travel avoidance were adopted by nearly all respondents, higher propensity of 

adopting greater degree of social-distancing measures were associated with being female, living 

in the New Territories, perceived as having good understanding of COVID-19 well, work status 

except students and being more anxious. Our results have several immediate and significant 

public health implications. 

First, our results provide the baseline psychological and behavioral responses of the 

community against which current infection control strategies fit in. With the high perceived risk 

and large proportion of individuals adopting preventive measures in the community at the 

beginning, during which the accumulated number of local cases is 130 (almost 7 weeks since the 

first case) with a significant initial portion of them being imported cases (11), we have an edge to 

block local transmission. This suggests that efforts to curb imported cases were efficient at the 

early phase of this outbreak. Following the enactment of a 14-day quarantine period for 

individuals entering Hong Kong from the Mainland China, Italy, Iran, and other regions with 

outbreaks, and the emergence of clustered local cases, the next important strategy on the agenda 

is to stabilize the supply of preventive materials, such as masks, so that the blockage of local 

transmission chain can be sustained. Besides sustainable supply, how much longer the public can 

maintain this high adoption of preventive measures without seeing the light at the end of tunnel 

has become a concern. Follow-up studies on the sustainability of such behaviors are needed. 

Second, our results reveal the risk perception in the community, which is an important 

piece of information to enhance epidemic control (12). Although the epicenter of the COVID-19 

epidemic is Wuhan, the perceived risk of the community in Hong Kong was high. For emotional 

status, the HADS-A score in our survey (9.01 out of 21) suggests that the community had mild 

anxiety. The community was more anxious about the current COVID-19 epidemic (mean of the 

10-item state anxiety from STAI = 2.57; SD = 0.62) than the 2003 SARS outbreak (mean of the 

10-item state anxiety from STAI = 2.24; SD = 0.58) (p-value from two-sample t-test <0.05) (13). 

The significant time trend associated with HADS-A (Appendix Figure 1) suggests that the 

community became more and more anxious as new cases and new incidences came up (Figure 

1). 
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Third, our results suggest an alternative strategy for better risk communication. The large 

proportion of respondents were alert to COVID-19 (99.5%) or actively searching for related 

information (83%) highlighted the role of social media in shaping risk perception and epidemic-

related emotion. It is particularly important amid of much disease uncertainty as mass scares can 

be triggered easily. Considering the high level of trust given by respondents to doctors and the 

low level of trust to the two most frequently used information sources, social platform and Web 

sites, health officials can collaborate frequently with associations of medical doctors, and invite 

them to help propagating official information in more sociable channels. This strategy is deemed 

more acceptable by the community than relying solely on the official channel, given only 16% of 

respondents rates official Web sites as reliable or very reliable. Our results also shortlisted 

information preferred by the community among an upsurge of disease-related information during 

the early stage (Appendix Table 4). 

Fourth, our results pinpoint the drivers for greater level of adoption of social-distancing 

precautionary measures. In line with literatures that being female and an elevated anxiety level 

prompted compliance of precautionary measures (13,14), we also identified similar association 

in this survey (Table 2, (https://wwwnc.cdc.gov/EID/article/26/7/20-0500-T2.htm)). 

Interestingly, specific to this COVID-19 epidemic, residents in the New Territories were more 

likely to comply with social-distancing precautionary measures than their counterparts in other 

areas of Hong Kong. Separating Hong Kong and the Guangdong Province are two busiest 

custom borders, Lo Wu and Lok Ma Chau, such that the residents in the New Territories may 

consider themselves at greater risk of infection. Those who claimed they understood COVID-19 

were more likely to adopt preventive measures, suggesting mass promotion of knowledge about 

COVID-19 in the community can boost uptake of precautionary measures. On the other hand, the 

less propensity to adopt precautionary measures among individuals who left Hong Kong in the 

previous month or who regularly visited China. Some of these visits might be work- or family-

related. Social interactions became difficult to avoid during travels such as the use of public 

transportation, going out, and going to crowded places (as mentioned above, the borders are 

always crowded except with border control). These findings reinforce the need for border 

screening and for promoting social hygiene amid of epidemic times. 

Fifth, this local study has profound implication to overseas countries undergoing the 

initial phase of the COVID-19 epidemic. The WHO European region has been accumulating 
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COVID-19 cases, but in only 4 days (22–25 February 2020), the number of laboratory-confirmed 

cases in Italy has risen from 9 to 229 (15–18). Recently on 24 February 2020, the Ministry of 

Health announced the first COVID-19 case in Iraq. The presence of initial cases, aligning with 

the human-to-human (19) and asymptomatic (20) transmission, suggest that many countries may 

experience the initial phase of the COVID-19 epidemic soon. Results of this survey serve as a 

reference for overseas health officials to better prepare their containment strategies and handle 

the potential mass scares in their community. 

Strengths and Limitations 

This study has two strengths. First, it started within 36 hours after the detection of first 

local cases. This early start enables timely assessment of the community responses such that 

there is sufficient gap period to inform intervention policies. Second, our recruitment method, 

online survey via dissemination by DCCA councilors, is the first of its kinds to capture responses 

during public holidays while maintaining good geographic representation. The COVID-19 

epidemic was amid of the Chinese New Year holidays and a series of large-scale social-

distancing interventions enacted by Hong Kong government, particularly the home-office 

arrangement for employees. Therefore, the conventional random digit dialing approach adopted 

in the past local outbreaks (13,21,22) was not possible. And the involvement of all 452 DCCA 

councilors allows a thorough representation of every district in Hong Kong in the absence of a 

universal email database. 

This study has two limitations. First, with an online approach, responses of those without 

internet access, particularly the oldest age group (55 years or above), were under-represented. 

Despite this, online surveys were the only feasible means of data collection during outbreak 

times. Second, this survey was conducted during the early phase that temporal variations of 

responses are not captured as the epidemic progresses. However, contact information were 

collected from this study cohort and follow-up surveys will be carried out as the disease 

progresses. 
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Appendix Table 1. Respondent characteristics 
Characteristics No. respondents (%), n = 1715 Effect Size* 
Sex 

 
0.27 

 Male 539 (31) 
 

 Female 1176 (69) 
 

Age group, y 
 

0.82 
 18–24 441 (26) 

 

 25–34 558 (33) 
 

 35–44 381 (22) 
 

 45–54 197 (11) 
 

 >55 138 (8) 
 

Education attainment 
 

1.14† 
 Lower secondary or below 58 (3) 

 

 Higher secondary 302 (18) 
 

 Diploma 274 (16) 
 

 Degree or above 1081 (63) 
 

Living district 
 

0.27 
 Hong Kong Island 307 (18) 

 

 Kowloon West 128 (7) 
 

 Kowloon East 268 (16) 
 

 New Territories West 471 (27) 
 

 New Territories East 541 (32) 
 

Employment status 
 

0.57†‡ 
 Employee 1106 (64) 

 

 Employer 62 (4) 
 

 Housekeeper 135 (8) 
 

 Student 285 (17) 
 

 Retired 46 (3) 
 

 Unemployed 81 (5) 
 

Monthly household income (HKD) 
 

Nil§ 
 <10,000 104 (6) 

 

 10,001–20,000 277 (16) 
 

 20,001–30,000 297 (17) 
 

 30,001–40,000 233 (14) 
 

 40,001–60,000 290 (17) 
 

 >60,000 257 (15) 
 

 Not disclosed 257 (15) 
 

*Cohen’s w effect size. 
†Data for 15 y old or above is extracted from 2016 by-census for comparison. 
‡The “unemployed” category is excluded from comparison as it is unavailable from 2016 by-census. 
§The “monthly household income” category is excluded from comparison as it is unavailable from 2016 by-census. 

 
Appendix Table 2. Background health conditions and travel history of respondents 
Characteristics No. respondents (%), n = 1715 
Self-perceived health status 

 

 Very good / good 1331 (78) 
 Fair 352 (21) 
 Very bad / bad 32 (2) 
Presence of chronic conditions  
 Yes 192 (11) 
 No 1523 (89) 
Medical consultation in the past 14 d* 

 

 Yes 293 (17) 
 No 1422 (83) 
Presence of respiratory symptoms in the past 14 d 

 

 Yes 423 (25) 
 No 1292 (75) 
Leave Hong Kong in the previous month 

 

 Yes† 408 (24) 
 No 1307 (76) 
Regular visitors to the Mainland China 

 

 Yes‡ 46 (3) 
 No 1669 (97) 
*Both Chinese and Western medical consultations are included. 
†Multiple destinations are allowed. Number of respondents (out of 408) who indicated travel outside Hong Kong in the previous month: outside China 
(294), China - Guangdong province (96), China - other province (13), Macau (29). 
‡Number of respondents (out of 46) who indicated regular visit to the Mainland China: daily (4), weekly (7), monthly (21), quarterly (4), and at most 
quarterly (10). 
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Appendix Table 3. Comparison of disease severity 
Diseases Very bad Bad Neutral Not bad Not bad at all 
Emerging infectious disease 

     

 COVID-19 1545 (90) 150 (9) 15 (1) 0 (0) 1 (0) 
Existing infectious diseases 

     

 SARS 1551 (91) 133 (8) 21 (1) 2 (0) 4 (0) 
 2009 pandemic influenza 604 (35) 889 (52) 172 (10) 40 (2) 6 (0) 
 Seasonal influenza 191 (11) 948 (55) 311 (18) 251 (15) 10 (1) 
Noncommunicable diseases 

     

 Diabetes 659 (39) 804 (47) 188 (11) 51 (3) 9 (1) 
 Cancer 1432 (84) 215 (13) 45 (3) 11 (1) 8 (0) 
 Heart disease 1123 (66) 502 (29) 66 (4) 17 (1) 3 (0) 
 Acquired immune deficiency syndrome 1354 (79) 257 (15) 69 (4) 22 (1) 9 (1) 

 
Appendix Table 4. Information wanted by the respondents 
Information you want to receive about COVID-19 No. (%), n = 1639 
Distribution of cases 1506 (92) 
Number of people infected 1497 (91) 
Interventions of Hong Kong government 1450 (88) 
Preventive measures 1424 (87) 
Disease progression 1327 (81) 
Symptoms/how to know if one is infected 1310 (80) 
Interventions of international organizations 1182 (72) 
What to do if infected 1087 (66) 
Impact on risk groups 1073 (65) 
Risks and consequences 1061 (65) 
Interventions of Chinese government 1010 (62) 

 

 

Appendix Figure 1. Time trend of HADS-A score. 
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Appendix Figure 2. Information reliability and the access to information of COVID-19. 
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