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Implications
Practice: More understanding and support are 
needed for individuals and groups with risk of 
greater COVID-19-related fear.

Policy: Policymakers who want to utilize the posi-
tive impact of fear to increase public health com-
pliance should take note that such fear can also 
have negative effects on well-being.

Research: More research on the nature, role, 
and impact of fear are needed to guide the man-
agement of fear to reduce sociodemographic dif-
ferences, and maximize benefits and minimize 
harms.
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Abstract
Fear of COVID-19 is associated with public health 
compliance but also with negative well-being; however, 
no articles have reported associations of such fear with 
perceived benefits and harms. We assessed the level of fear 
of COVID-19 in Hong Kong adults and its associations with 
sociodemographic factors and perceived benefits and harms 
of COVID-19. In a 6-day population-based cross-sectional 
online survey in May 2020, 4,890 adults provided data on 
fear and perceived benefits and harms, personal happiness 
and family well-being, and sociodemographic characteristics. 
Linear regression was used to analyze associations. The 
level of fear was moderate (mean score 6.3/10). Fewer 
respondents reported perceived benefits (10.6%–21.7%) 
than harms (13.4%–43.5%). Females, younger age groups, 
and respondents with lower education or more cohabitants 
had greater fear. Fear was associated with perceived 
personal (increased knowledge of personal epidemic 
prevention) and family benefits (improved family hygiene), 
both with a very small effect size (Cohen’s d = 0.03). Fear 
was also associated with lower personal happiness and 
perceived personal (increased negative emotions, feeling 
depressed and anxious, decreased income, and decreased 
work efficiency) and family harms (increased conflicts and 
negative emotions among family members), with small effect 
sizes (0.08–0.37). We have first shown sociodemographic 
differences in the fear of COVID-19 and such fear was 
associated with both perceived personal and family benefits 
and harms of COVID-19. Our findings may guide the 
management of fear to reduce sociodemographic differences, 
and maximize benefits and minimize harms.
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INTRODUCTION
Fear, a natural response triggered in situations such 
as disease outbreaks and epidemics, serves to keep 
people away from danger and risky behaviors [1, 2]. 
Previous reports suggested higher levels of COVID-
19-related fear associated with public health compli-
ance and engagement in preventive behaviors such 
as frequent handwashing [1, 3]. One survey also 
found fear associated with higher number of work-
place infection control measures in response to re-
cent outbreaks [4]. However, chronic or excessive 
fear can also lead to various psychological disorders 

[5, 6], whereas widespread public fear can manifest 
into discrimination and stigmatization of individ-
uals and groups [7, 8]. Several surveys reported the 
relations of fear of COVID-19 with negative emo-
tions, anxiety, and depression [1, 9–14]. Our search 
of PubMed and Cochrane Library on October 30, 
2020 using keywords including “COVID-19,” “cor-
onavirus,” “fear,” “mental health,” and “well-being” 
found no articles that reported associations of fear 
of COVID-19 with both benefits and harms related 
to personal and family well-being including hap-
piness, hygiene, work-related impacts, and family 
relationships.

Hong Kong is one of the most westernized and de-
veloped cities in China with a population of over 7 
million. Despite its close connections with mainland 
China (and Wuhan, the epicenter of COVID-19), 
Hong Kong had fewer than 100 confirmed cases from 
the first case on January 23, 2020 through the end of 
February [15]. Without any lockdown, such a small 
first wave could be attributed to social distancing 
measures and almost 100% voluntary masking [16]. 
An influx of imported cases from abroad in early 
March started the “second wave.” Although the 
local outbreaks were under control with about 1,100 
cases by the end of May 2020 (around the end of the 
second wave) [17], poor emotional well-being such 
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as anxiety and depression in the population were re-
ported [18, 19]. Therefore, assessing and managing 
fear is a crucial component of outbreak control and 
health promotion [20, 21].

Under the Hong Kong Jockey Club SMART 
Family-Link Project (https://www.jcsmartfamilylink.
hk/), we conducted the Family Amidst COVID-19 
(FamCov) survey in May 2020, after the second 
wave was under control. This paper aimed to (i) as-
sess the level of fear of COVID-19 in Hong Kong 
adults after the second wave of the pandemic in May 
2020; (ii) examine fear of COVID-19 by different 
sociodemographic factors; and (iii) analyze the as-
sociations of fear of COVID-19 with perceived bene-
fits and harms from COVID-19 and personal and 
family well-being.

METHODS

Study design and procedures
We conducted FamCov, a population-based 
cross-sectional online survey, to assess the impact 
of COVID-19 on families in Hong Kong from May 
26–31, 2020 (6 days). We aimed to recruit as many 
respondents as possible when the second wave was 
under control as we anticipated another wave could 
start at any time (which did in early July). The target 
population was Hong Kong residents aged 18 years 
and above with one or more family members.

The online survey was distributed through 
PopPanel, a panel of the general public, both prob-
ability and non-probability based, established by 
the Hong Kong Public Opinion Research Institute 
(HKPORI), a well-known local survey agency. The 
probability-based panel included randomly selected 
individuals who were recruited through telephone 
surveys and representative of the Hong Kong 

population, whereas the non-probability-based 
panel included volunteers who joined through on-
line registration [22]. Panel members are occasion-
ally invited to express their views on different survey 
topics (https://www.pori.hk/eng/hkpop-panel). All 
data of the present survey were collected on an on-
line platform constructed and maintained by the 
University of Hong Kong IT team. The online survey 
was sent via email invitations to a total of 70,984 
adults aged 18  years and above with valid email 
addresses from the panels. As the email invitations 
might have been classified as spam and redirected 
as junk mail, only 20,103 invitation emails were 
opened and 6,596 survey links were accessed within 
the 6-day data collection period. A total of 4,891 re-
spondents who fit the inclusion criteria completed 
the survey. One respondent who did not answer the 
survey question on fear of COVID-19 was excluded, 
leaving 4,890 for the final analyses. Figure 1 shows 
the flow diagram of the survey recruitment process. 
Ethics approval was obtained from the Institutional 
Review Board of the University of Hong Kong/
Hospital Authority Hong Kong West Cluster (IRB 
reference no.: UW20-238).

Measurements
Fear of COVID-19 was assessed by the question, 
“Has COVID-19 caused you fear?” on a scale of 0 
(no fear at all) to 10 (very fearful). Perceived bene-
fits and harms of COVID-19, both personal and 
family, were separately assessed by four questions: 
“What benefits/harms have COVID-19 brought 
you?” and “What benefits/harms have COVID-19 
brought your family?” A list of choices of benefits 
and harms were provided, and one or more could 
be selected. Benefits of COVID-19 in the present 

Fig 1 | Flow diagram of the survey recruitment and exclusion process.
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Fig 1 | Flow diagram of the survey recruitment and exclusion process.

analyses included increase in knowledge of per-
sonal epidemic prevention, improved hygiene, 
and enhanced resilience. Harms of COVID-19 in-
cluded decrease in work efficiency and personal 
income, increase in negative emotions, feeling 
anxious or depressed, and increase in family 
conflicts.

Personal and family happiness was assessed by 
two separate questions, “How happy do you think 
you are?” and “How happy do you think your 
family is?” on a scale of 0 (very unhappy) to 10 (very 
happy). Family health was assessed by asking, “How 
healthy do you think your family is?” on a scale of 
0 (very unhealthy) to 10 (very healthy). Family har-
mony was also assessed by asking, “How harmo-
nious do you think your family is?” on a scale of 0 
(very unharmonious) to 10 (very harmonious). We 
have used the three family well-being questions in 
previous papers [23–26], and have also shown that 
the family happiness question is a reliable and valid 
measurement tool [24].

Information on six sociodemographic character-
istics was collected: sex, age group (18–24  years, 
25–34 years, 35–44 years, 45–54 years, 55–64 years, 
and 65 years and above), education (primary school 
or lower, secondary, diploma or certificate, asso-
ciate degree, bachelor’s degree or higher), housing 
(public housing, subsidized housing [owned], pri-
vate housing [rented] and private housing [owned]), 
number of cohabitants (analyzed as both continuous 
and categorical), and household monthly income 
(no income, less than HK$4,000, $4,000 to 9,999, 
$10,000 to 19,999, $20,000 to 29,999, $30,000 to 
39,999, and $40,000 or higher; HK$7.8  =  US$1). 
Several variables were recoded: age group (18–34, 
35–44, 45–54, 55–64, and 65 years and above), edu-
cation (secondary or below and post-secondary), 
and housing (public housing, rented, and owned). 
Household monthly income per person (income 
divided by household size) was derived and dichot-
omized with reference to official median monthly 
household income figures from the Hong Kong 
Census and Statistics Department (e.g., HK$28,900 
and HK$43,500 for a 2-person and 4-person house-
hold in 2019, respectively) into “lower” (less than or 
equal to the median) or “higher” [27].

Statistical analysis
All statistical analyses were performed using Stata 
15.1 for Windows. Results on respondent charac-
teristics, presented as mean and standard deviation 
or number and percentage, were weighted by sex, 
age group, and education of the Hong Kong general 
population to improve their representativeness [28]. 
Statistical significance was indicated by p < .05.

Linear regression was used to examine the level 
of fear associated with different variables. We first 
examined the differences in fear by each of the 
six sociodemographic variables (sex, age group, 

education, housing, number of cohabitants, and 
household monthly income per person) with mu-
tual adjustment. Since fear did not differ by housing 
and income, only sex, age group, education level, 
and number of cohabitants were considered poten-
tial confounders. Interaction effects between poten-
tial confounders were examined by including one 
interaction term (sex by age/sex by education/sex 
by number of cohabitants/age by education/age by 
number of cohabitants/education by number of co-
habitants) into the regression model at a time.

Linear regression was also used to examine the 
differences in the level of fear by a set of dichot-
omous variables of perceived benefits and harms 
of COVID-19, and examine the linear association 
of fear with personal and family well-being, with 
and without adjusting for potential confounders. 
Owing to the cross-sectional design of the survey, we 
focused on the associations of fear with other vari-
ables, and not on examining causal relationships 
between variables or exploring the prediction of per-
ceived harms and benefits in relation to COVID-19. 
Thus, fear was treated as a dependent variable in the 
regression analyses for ease of interpretation.

Effect size (Cohen’s d) was computed to quantify 
the size of differences between two groups, with 
values of 0.2 to <0.5 considered as small, 0.5 to <0.8 
as medium, and 0.8 or above as large [29]. A posi-
tive effect size indicated an increase in the level of 
fear, while a negative effect size indicated a decrease.

RESULTS

Characteristics of survey sample
Table 1 shows that of the 4,890 respondents, after 
weighting, 47.0% were male, 78.5% were aged 
18–64 years, 34.3% had attained secondary or higher 
education, and 63.4% lived in owned housing. The 
mean (±standard deviation) number of cohabitants 
was 2.31  ± 1.31 and 47.4% had higher household 
monthly income per person. The mean score of fear 
of COVID-19 was 6.31 ± 2.29. Of the four well-being 
questions, personal happiness was the lowest (mean: 
6.01 ± 2.12). Family health (7.26 ± 1.72) and family 
harmony (7.26 ± 1.82) scores were the highest, fol-
lowed by family happiness (6.84 ± 1.83).

More perceived harms (13.4%–43.5%) than bene-
fits (10.6%–21.7%) were reported. Personal benefits 
reported included increased knowledge of personal 
epidemic prevention (21.7%), improved personal 
hygiene (20.7%), and enhanced personal resilience 
(11.8%). Family benefits were improved family hy-
giene (17.9%) and enhanced family resilience (10.6%). 
Personal harms reported included decreased work 
efficiency (16.7%) and personal income (34.9%), 
increase in negative emotions (43.5%), and feeling 
anxious (34.6%) and depressed (14.5%), and family 
harms included increased family conflicts (13.4%) 
and negative emotions among family members 
(33.3%).
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Table 1 | Characteristics of the survey sample (N = 4,890)

Unweighted Weighteda

Sociodemographics n (%) n (%)

Sex
  Male 2,137 (43.7) 2,290 (47.0)
  Female 2,753 (56.3) 2,583 (53.0)
Age group, years
  18–34 1,309 (26.8) 1,167 (23.9)
  35–44 1,359 (27.8) 831 (17.0)
  45–54 1,204 (24.6) 883 (18.1)
  55–64 808 (16.5) 952 (19.5)
  ≥65 210 (4.3) 1,041 (21.4)
Education
  Secondary or below 658 (13.5) 3,178 (65.7)
  Post-secondary 4,199 (86.5) 1,662 (34.3)
Housing
  Public housing 771 (16.3) 1,056 (22.2)
  Rented 832 (17.6) 688 (14.4)
  Owned 3,119 (66.1) 3,021 (63.4)
Number of cohabitants (mean ± SD) 2.33 ± 1.33 2.31 ± 1.31
Household monthly income per personb

  Lower 1,270 (29.8) 2,201 (52.6)
  Higher 2,986 (70.2) 1,986 (47.4)
Well-being Mean ± SD Mean ± SD
Personal
  Fear of COVID-19c 6.34 ± 2.20 6.31 ± 2.29
  Personal happinessd 5.95 ± 2.11 6.01 ± 2.12
Family
  Family happinesse 6.74 ± 1.92 6.84 ± 1.83
  Family healthf 7.15 ± 1.74 7.26 ± 1.72
  Family harmonyg 7.10 ± 1.92 7.26 ± 1.82
Perceived benefits of COVID-19 n (%) n (%)
Personal
  Increased knowledge of personal epidemic prevention 1,259 (26.6) 1,023 (21.7)
  Improved personal hygiene 1,128 (23.9) 973 (20.7)
  Enhanced personal resilience 649 (13.7) 557 (11.8)
Family
  Improved family hygiene 934 (20.4) 820 (17.9)
  Enhanced family resilience 556 (12.2) 486 (10.6)
Perceived harms of COVID-19 n (%) n (%)
Personal
  Decreased work efficiency 1,057 (22.6) 775 (16.7)
  Decreased personal income 1,388 (29.5) 1,622 (34.9)
  Increased negative emotions 2,067 (44.2) 2,008 (43.5)
  Feeling anxious 1,715 (36.4) 1,613 (34.6)
  Feeling depressed 667 (14.2) 675 (14.5)
Family
  Increased family conflicts 677 (15.3) 594 (13.4)
  Increased negative emotions among family members 1,437 (32.6) 1,465 (33.3)
Missing data were excluded.
aData were weighted by sex, age group, and education of the 2019 Hong Kong population.
bIncome divided by household size dichotomized into “lower” (less than or equal to median monthly household income) and “higher.”
cFear of COVID-19: scale of 0 (no fear at all) to 10 (very fearful).
dPersonal happiness: scale of 0 (very unhappy) to 10 (very happy).
eFamily happiness: scale of 0 (very unhappy) to 10 (very happy).
fFamily health: scale of 0 (very unhealthy) to 10 (very healthy).
gFamily harmony: scale of 0 (very unharmonious) to 10 (very harmonious).
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Associations with sociodemographic factors
Table 2 shows that females reported greater fear 
of COVID-19 than males with a very small effect 
size (6.53 ± 2.11 vs. 6.09 ± 2.29, p < .001, Cohen’s 
d  =  0.09). Fear decreased with age (p for trend < 
.001). Effect sizes for fear in older age groups com-
pared with the youngest group (18–34 years) ranged 
from 0.02 to 0.08. Respondents with secondary or 
below education had greater fear than those with 
post-secondary education with a very small effect 
size (6.39 ± 2.33 vs. 6.33 ± 2.18, p =  .01, Cohen’s 
d  =  0.09). Fear increased with the number of co-
habitants (p for trend < .001). No difference was 
found for housing and household income. All inter-
action terms tested between sociodemographic fac-
tors were nonsignificant: sex by age (p = .09), sex by 
education (p =  .55), sex by number of cohabitants 
(p = .45), age by education (p = .39), age by number 
of cohabitants (p = .38), and education by number 
of cohabitants (p = .30).

Perceived benefits of COVID-19
Table 3 shows greater fear in respondents who re-
ported COVID-19 benefits of increased knowledge 
of personal epidemic prevention (6.49  ± 2.08 vs. 
6.31 ± 2.24, β (95% CI): 0.15 (0.01, 0.29), p = .04), 
and improved family hygiene (6.50 ± 2.05 vs. 6.32 ± 
2.25, β (95% CI): 0.18 (0.02, 0.33), p  =  .03), with 
small effect sizes. However, greater fear showed no 
association with improved personal hygiene, and 
personal and family resilience.

Perceived harms of COVID-19
Table 3 also shows that, for personal work-related 
impacts, fear was greater among respondents who 
reported decreased work efficiency (6.80 ± 2.07 vs. 
6.22 ± 2.22, β (95% CI): 0.51 (0.36, 0.66), p < .001), 
and decreased personal income (6.60  ± 2.20 vs. 
6.25 ± 2.20, β (95% CI): 0.37 (0.23, 0.51), p < .001). 
For personal psychological impacts, fear was greater 
in respondents who reported COVID-19 harms of 

Table 2 | Associations of fear of COVID-19 with sociodemographic factors

Fear of COVID-19a

 Adjustedb

 Mean ± SD β (95% CI) p value Effect sizec

Sex
  Male 6.09 ± 2.29 –   
  Female 6.53 ± 2.11 0.42 (0.29, 0.55) <.001 0.09
Age group
  18–34 years 6.55 ± 2.15 –   
  35–44 years 6.60 ± 2.08 0.13 (−0.05, 0.31) .17 0.02
  45–54 years 6.21 ± 2.22 −0.29 (−0.48, −0.09) .004** −0.04
  55–64 years 5.89 ± 2.32 −0.61 (−0.83, −0.39) <.001*** −0.08
  ≥65 years 5.73 ± 2.13 −0.68 (−1.03, −0.33) <.001*** −0.05
  p for trend   <.001***  
Education
  Secondary or below 6.39 ± 2.33 –   
  Post-secondary 6.33 ± 2.18 −0.27 (−0.48, −0.07) .01* −0.04
Housing
  Public housing 6.48 ± 2.24 –   
  Rented 6.42 ± 2.14 0.09 (−0.15, 0.33) .47 0.01
  Owned 6.26 ± 2.20 −0.05 (−0.24, 0.15) .63 −0.01
  p for trend   .44  
Number of cohabitants
  0 (living alone) 5.69 ± 2.38 –   
  1–3 6.34 ± 2.19 0.57 (0.28, 0.86) <.001 0.05
  4 or more 6.47 ± 2.17 0.66 (0.33, 0.98) <.001 0.06
  p for trend   <.001  
Household monthly income per person
  Lower 6.40 ± 2.26 –   
  Higher 6.28 ± 2.18 −0.13 (−0.29, 0.02) .10 −0.02
Missing data were excluded.
aFear of COVID-19: scale of 0 (no fear at all) to 10 (very fearful).
bMutually adjusted by all other sociodemographic factors.
cEffect size (Cohen’s d): small = 0.2 to <0.5, medium = 0.5 to <0.8, large = ≥0.8.
*p < .05, **p < .01, ***p < .001.
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feeling depressed (7.55 ± 1.96 vs. 6.15 ± 2.18, β (95% 
CI): 1.37 (1.20, 1.55), p < .001, Cohen’s d = 0.22), 
anxious (7.39  ± 1.82 vs. 5.75  ± 2.19, β (95% CI): 

1.61 (1.49, 1.73), p < .001, Cohen’s d = 0.37), and 
increased negative emotions (7.07 ± 1.89 vs. 5.76 ± 
2.26, β (95% CI): 1.28 (1.16, 1.40), p < .001, Cohen’s 

Table 3 | Associations of fear of COVID-19 with perceived benefits and harms

Fear of COVID-19a

  Adjustedb

 Mean ± SD β (95% CI) p value Effect sizec

Perceived benefits of COVID-19
Personal
Increased knowledge of personal epidemic prevention
  No 6.31 ± 2.24 –   
  Yes 6.49 ± 2.08 0.15 (0.01, 0.29) .04* 0.03
Improved personal hygiene
  No 6.33 ± 2.25 –   
  Yes 6.44 ± 2.05 0.10 (−0.05, 0.25) .19 0.02
Enhanced personal resilience
  No 6.35 ± 2.22 –   
  Yes 6.41 ± 2.06 0.06 (−0.12, 0.24) .51 0.01
Family
Improved family hygiene
  No 6.32 ± 2.25 –   
  Yes 6.50 ± 2.05 0.18 (0.02, 0.33) .03* 0.03
Enhanced family resilience
  No 6.34 ± 2.24 –   
  Yes 6.45 ± 2.00 0.14 (−0.05, 0.34) .15 0.02
Perceived harms of COVID-19
Personal
Decreased work efficiency
  No 6.22 ± 2.23 –   
  Yes 6.80 ± 2.07 0.51 (0.36, 0.66) <.001*** 0.10
Decreased personal income
  No 6.25 ± 2.20 –   
  Yes 6.60 ± 2.20 0.37 (0.23, 0.51) <.001*** 0.08
Increased negative emotions
  No 5.76 ± 2.26 –   
  Yes 7.07 ± 1.89 1.28 (1.16, 1.40) <.001*** 0.30
Feeling anxious
  No 5.75 ± 2.19 –   
  Yes 7.39 ± 1.82 1.61 (1.49, 1.73) <.001*** 0.37
Feeling depressed
  No 6.15 ± 2.18 –   
  Yes 7.55 ± 1.96 1.37 (1.20, 1.55) <.001*** 0.22
Family     
Increased family conflicts
  No 6.21 ± 2.21 –   
  Yes 7.12 ± 2.04 0.75 (0.57, 0.93) <.001*** 0.12
Increased negative emotions among family members
  No 6.03 ± 2.21 –   
  Yes 7.06 ± 1.99 1.05 (0.92, 1.19) <.001*** 0.22
Missing data were excluded.
aFear of COVID-19: scale of 0 (no fear at all) to 10 (very fearful).
bAdjusted for sex, age group, education, and number of cohabitants.
cEffect size (Cohen’s d ): small = 0.2 to <0.5, medium = 0.5 to <0.8, large = ≥0.8.
*p < .05, ***p < .001.
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d = 0.30). For family harms, fear was greater in re-
spondents who reported increased family conflicts 
(7.12 ± 2.04 vs. 6.21 ± 2.20, β (95% CI): 0.75 (0.57, 
0.93), p < .001, Cohen’s d  =  0.12) and increased 
negative emotions among family members (7.06 ± 
1.99 vs. 6.03 ± 2.21, β (95% CI): 1.05 (0.92, 1.19), p 
< .001, Cohen’s d = 0.22).

Similar findings were found in the analyses 
without adjusting for potential confounders and are 
not shown.

Personal and family well-being
Table 4 shows that fear of COVID-19 was negatively 
associated with personal happiness scores (β (95% 
CI): −0.10 (−0.13, −0.07), p < .001). Fear was also 
negatively associated with lower family happiness (β 
(95% CI): −0.04 (−0.07, −0.01), p = .01) and family 
health (β (95% CI): −0.07 (−0.10, −0.03), p < .001) 
scores in the crude analyses, but the associations be-
came nonsignificant in the adjusted models. No as-
sociation was found for family harmony.

DISCUSSION
This is the first report showing sociodemographic 
differences in the fear of COVID-19 and that such 
fear was associated with both perceived personal 
and family benefits and harms of COVID-19, with 
greater effect sizes for harms than benefits. Our 
survey found a moderate level of fear of COVID-19 
with a mean score of 6.3 out of 10 when the second 
wave of COVID-19 in Hong Kong was under control 
at about 4 months after the first confirmed case was 
reported.

Females, younger age groups, and respondents 
with lower education had greater fear of COVID-
19. Our results are corroborated by other COVID-
19-related reports [10, 11]. Females are more prone 
to phobic fears, and they perceive greater threats 
than men [30]. Sex differences in fear can be seen in 

childhood and may be explained by heightened bio-
logical responses in females [31]. We expected older 
adults would have greater fear of COVID-19 due to 
increased vulnerability and mortality risk, but con-
versely, they showed the least fear. Unlike residents 
of nursing homes at risk of cross infections, our older 
respondents were home-dwelling with physical and 
mental health conditions good enough to com-
plete an online questionnaire. Instead, respondents 
aged 35–44  years showed the greatest fear. This 
age group most likely consisted of young working 
parents who needed to care for small children and 
elderly parents. The 18- to 34-year age group had 
the second greatest fear, probably because social 
distancing and isolation might seriously disrupt their 
normal socializing activities for extended periods of 
time, and being children then in 2003, they lacked 
the successful experience of overcoming the SARS 
epidemic in Hong Kong. Respondents with lower 
education had greater fear, which was also found in 
a previous survey [32], most likely due to less know-
ledge and limited understanding about the virus. 
Those living with others had greater fear than those 
living alone, probably from fear of infecting others 
with COVID-19 and vice versa. However, the dif-
ferences were very small probably because the two 
waves of the outbreak in Hong Kong were small and 
under control with almost 100% voluntary masking 
and no lockdown [16]. We were surprised to find 
no differences in fear among respondents living in 
different types of housing. As Hong Kong is a very 
densely populated city with an average household 
median accommodation size in 2016 of 40 square 
meters (equivalent to around 430 square feet) [33], 
public housing, rented, and owned properties are 
all similarly small. More understanding and support 
are needed for individuals and groups with risk of 
greater COVID-19-related fear.

Our results further support previous COVID-19 
study findings regarding the dichotomous role of 
fear with positive and negative impacts on emotions 
and behaviors. For perceived benefits, we found that 
respondents with greater fear reported increased 
knowledge of epidemic prevention and improved 
personal hygiene, but with very small effect sizes. 
Previous studies found that higher levels of COVID-
19-related fear were associated with higher public 
health compliance and engagement in preventive 
behaviors such as frequent handwashing, social 
distancing, and avoidance of public transportation 
[1, 3]. Our weak associations were probably due to 
ubiquitous anti-epidemic behaviors in the whole 
population [15].

For perceived harms, our findings on the asso-
ciations between fear of COVID-19 and poor per-
sonal well-being are consistent with recent reports 
showing associations of fear of COVID-19 with 
increased anxiety and depression [1, 10, 11, 14], 
negative emotions, and overall decreased physical 
well-being and quality of life [1, 9, 10]. Though 

Table 4 | Associations of fear of COVID-19 with personal and family 
well-being

Fear of COVID-19a

Adjustedf

 β (95% CI) p value

Personal and family well-being
Personal happinessb −0.10 (−0.13, −0.07) <.001***
Family happinessc −0.02 (−0.06, 0.01) .18
Family healthd −0.03 (−0.07, 0.003) .07
Family harmonye 0.01 (−0.02, 0.04) .51
Missing data were excluded.
aFear of COVID-19: scale of 0 (no fear at all) to 10 (very fearful).
bPersonal happiness: scale of 0 (very unhappy) to 10 (very happy).
cFamily happiness: scale of 0 (very unhappy) to 10 (very happy).
dFamily health: scale of 0 (very unhealthy) to 10 (very healthy).
eFamily harmony: scale of 0 (very unharmonious) to 10 (very harmonious).
fAdjusted for sex, age group, education, and number of cohabitants.
***p < .001.
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happiness was shown to decrease with increase 
in perceived risk of COVID-19 [21], we further 
showed that higher levels of fear of COVID-19 
were associated with lower personal happiness. 
We also showed higher levels of fear in respond-
ents with decreased personal income and work 
efficiency during the pandemic. Previous re-
ports found an association between fear and job 
insecurity [34], and interaction between fear of 
COVID-19 and perceived job insecurity in af-
fecting depressive symptoms [35]. We are also 
the first to show that respondents with more fear 
reported increased family conflicts and negative 
emotions among family members. More support 
for families is needed. Policymakers who want to 
utilize the positive impact of fear to increase public 
health compliance should take note that such fear 
can also have negative effects on well-being.

Overall, the effect sizes of the association of fear 
of COVID-19 with perceived harms, though small, 
were much greater than those with perceived bene-
fits. As the prevalence of masking, hand hygiene, and 
other preventive behaviors were already very high 
[15], instilling more fear would not motivate more 
engagement, but could be important to encourage 
perseverance to counteract “anti-epidemic fatigue” 
when the pandemic drags on for much longer than 
expected. Further studies are needed on the nature, 
role, and impact of fear, on a sensible or appropriate 
level of fear to reduce sociodemographic differences 
and motivate positive behaviors without causing ex-
cessive harms, and the types of fear that can lead to 
different positive and negative outcomes. How fear 
should be measured, monitored, and managed must 
be considered as an integral part of pandemic con-
trol policies.

Limitations
Our study had a few limitations. First, causal rela-
tionships cannot be inferred from the cross-sectional 
design of the survey. Second, all outcomes were self-
reported, which might lead to recall bias. However, 
the use of self-reported questions to collect informa-
tion from the public is common because of its conveni-
ence and low cost. Third, we did not use a validated 
scale to assess fear of COVID-19 as it was not yet avail-
able when the survey was developed. However, our 
simple 1-item scale did yield useful results. Fourth, we 
did not ask about the specific aspects of COVID-19 
that caused fear. Fifth, although the low response rate 
would limit the generalizability of our results, the large 
sample size within 6 days would reduce changes of the 
variables due to the ups and downs of the outbreaks 
and allowed us to detect associations of smaller effect 
sizes. Finally, because the online survey had under-
sampled people who were older, had lower education 
and income, generalizability of our results might be 
limited. However, despite the sociodemographic dif-
ferences between our sample when unweighted and 
weighted, the results of the key variables were similar.

CONCLUSIONS
The COVID-19 pandemic led to a moderate level 
of fear in Hong Kong adults, even after the first 
two waves of outbreak were controlled and con-
tained. Using simple questions on fear and per-
ceived benefits and harms, we have first shown 
sociodemographic differences in the fear of COVID-
19 and that such fear was associated with both per-
ceived personal and family benefits and harms, 
and the effect sizes of associations were greater for 
harms than benefits. Females, younger age groups, 
and those with lower education or more cohabitants 
had greater fear. Amidst the growing uncertainty of 
the pandemic and its impact on daily life, more re-
search on the nature, role, and impact of fear are 
needed to guide the management of fear to reduce 
sociodemographic disparities, and maximize bene-
fits and minimize harms.
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