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Abstract

Background: At the very beginning of the COVID-19 pandemic, information about fear of COVID-19 was very limited in
Chinese populations, and there was no standardized and validated scale to measure the fear associated with the pandemic.

Objective: This cross-sectional study aimed to adapt and validate a fear scale to determine the levels of fear of COVID-19
among the general population in mainland China and Hong Kong.

Methods: A web-based questionnaire platform was developed for data collection; the study instruments were an adapted version
of the 8-item Breast Cancer Fear Scale (“ Fear Scale”) and the 4-item Patient Health Questionnaire. Theinternal construct validity,
convergent validity, known group validity, and reliability of the adapted Fear Scale were assessed, and descriptive statistics were
used to summarize the participants’ fear levels.

Results: A total of 2822 study participants aged 18 years or older were included in the analysis. The reliability of the adapted
scal e was satisfactory, with aCronbach a coefficient of .93. Theitem-total correlations corrected for overlap were >0.4, confirming
their internal construct validity. Regarding convergent validity, a small-to-moderate correlation between the Fear Scale and the
4-item Patient Health Questionnaire scores was found. Regarding known group validity, we found that the study participants who
were recruited from Hong Kong had a higher level of fear than the study participants from mainland China. Older adults had a
higher level of fear compared with younger adults. Furthermore, having hypertension, liver disease, heart disease, cancer, anxiety,
and insomniawere associated with ahigher fear level. The descriptive analysisfound that more than 40% of the study participants
reported that the thought of COVID-19 scared them. About one-third of the study participants reported that when they thought
about COVID-19, they felt nervous, uneasy, and depressed.

Conclusions: The psychometric properties of the adapted Fear Scale are acceptable to measure the fear of COVID-19 among
Chinese people. Our study stresses the need for more psychosocia support and care to help this population cope with their fears
during the pandemic.
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Introduction

In December 2019, the novel coronavirus disease 2019
(COVID-19) emerged in Wuhan City, China[1]. The outbreak
rapidly evolved into aglobal pandemic[2], affecting more than
190 countries and regions [3]. The COVID-19 pandemic
continuesto spread on aglobal scale. Asof December 20, 2021,
there have been more than 271 million confirmed cases of
COVID-19 worldwide, with more than 5 million deaths [4].
The COVID-19 pandemic has lasted for almost 2 years and is
still ongoing. With time, an increasing number of COVID-19
variants was reported globally [5].

COVID-19 is not only life-threatening, but it also leads to
psychological distress [6-10]. The concomitant public health
measures such as quarantines, social distancing, and lockdowns
can also increase psychosocial distress. Since the start of the
COVID-19 pandemic, a plethora of research studies have been
conducted to examine the psychological status of people during
the pandemic. A meta-analysis of 55 peer-reviewed studies
found that the prevalence of depression was 16%, the prevalence
of anxiety was 15%, the preval ence of insomnia was 24%, and
the prevalence of posttraumatic stress disorder was 22% [11].
Another meta-analysis of the prevalence of stress, anxiety, and
depression among the general population during the COVID-19
pandemic found that the prevalence of stress was 29.6%, that
of anxiety was 32%, and that of depression 34% [12]. Moreover,
compared with studies conducted in Europe, those conducted
in Asia found a higher prevalence of anxiety (Asia 33% vs
Europe 24%) and depression (Asia 35% vs Europe 32%) [12].
These studies suggest that the pandemic substantially jeopardizes
the psychological well-being of the general population [11,12].

In addition to anxiety, depression, and stress, fear is also a
common psychological response to COVID-19 [13]. In brief,
fear is an adaptive emotion that helps defend against potential
danger [14]. Fear may occur in response to specific stimuli in
the present environment or in anticipation of future or imagined
Situations that pose a threat to oneself [15]. During the
COVID-19 pandemic, people may experience the fear of
contracting the infection and a feeling of uncertainty. Fear can
be beneficial because it can motivate people to engage in
preventive behaviors, such as hand hygiene and mask wearing
[16]. However, excessive fear can be maladaptive, leading to
psychological distress. For example, fear of COVID-19 may
exacerbate preexisting mental health and psychiatric conditions
[17]. In extreme situations, fear may lead to suicidal ideation
[18]. Excessivefear can causeirrational behaviors, such aspanic
buying [19].

It is noteworthy that the COVID-19 pandemic hasreignited the
fear resulting from the 2003 severe acute respiratory syndrome
outbreak for many people in mainland China and Hong Kong.
This adverse experience was unigue to those populations. The
fear levels of people in mainland China and Hong Kong may
therefore be different from those in populations that did not
undergo that adverse experience. Assessing and managing fear
isacrucia component of outbreak control and health promotion
[20].
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In this study, the 8-item Breast Cancer Fear Scale developed
by Champion et al [21] was used. We chose this instrument to
measure fear levels for several reasons. First, at the very
beginning of the pandemic, there was no standardized and
validated study instrument specifically developed to measure
fear levels related to COVID-19. For example, the Fear of
COVID-19 Scale developed by Ahorsu and colleagues[13] was
not available when we planned this study. Second, the 8-item
Breast Cancer Fear Scale (“Fear Scale’) was one of the few
instruments available to measure fear among the Hong Kong
Chinese population [22]. Furthermore, even though the Fear
Scalewasoriginally devel oped to measure fear related to breast
cancer, the question items are generic and comprehensive. The
Fear Scale covers common responses to fear such as feeling
scared, nervous, upset, depressed, jittery, uneasy, and anxious,
as well as having heart palpitations. According to a study in
Canada, many participants felt uneasy, distressed, anxious, and
nervous due to the COVID-19 pandemic [23]. A study in
Slovakia reported an overall increase in negative feeling such
as feeling upset, scared, and afraid during the COVID-19
pandemic [24,25]. The items of the Fear Scale should be
applicable and appropriate to measure the fear related to
COVID-19.

This study aimed to adapt and validate the Fear Scale to
determine the levels of fear of COVID-19 in mainland China
and Hong Kong. With the information on how an individual
fears COVID-19, hedlth care providers can design appropriate
psychosocial interventions to meet the public's needs.

Methods

Study Design, Participants, and Sampling
Aninternational study was conducted, which aimed to examine
the global impact of the COVID-19 pandemic on lifestyle
behaviors, fear, depression, and perceived needs of communities
[26,27]. The study was conducted in 30 countries across the
globe. Itisacross-sectiona web-based survey design. Moreover,
a web-based questionnaire platform was developed for data
collection [28].

For this analysis, only data collected in mainland China and
Hong Kong between July 2020 and January 2021 were used.
Study eligibility criteriaincluded (1) aged =218 years; (2) being
ableto read and understand Chinese; and (3) having an internet
access. To recruit more people with diverse sociodemographic
backgrounds, multiple recruitment strategieswere used to recruit
study participants. The study participants were recruited by
survey service providers, sociad media platforms such as
Facebook, WeChat, and Twitter, and snowball sampling, in
which the existing study participants hel ped to recruit additional
participants to join this study. To encourage more people to
complete the survey, for each completed questionnaire, HK $1
(US $0.13) would be donated to the Red Cross in the
respondent’s region.

The study protocol has been published elsewhere [26]. The
study was approved by the institutional review board of the
University of Hong Kong/Hospital Authority Hong Kong West
Cluster (reference UW 20-272). All the procedures involving
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human participantsin this study were conducted in accordance
with the ethical standards of the institutional review board and
the 1964 Declaration of Helsinki and its later amendments.
Electronic informed consent was obtained from each study
participant.

Outcomes and I nstruments

The primary outcome of the study was the fear of COVID-19.
To measurethefear of COVID-19, we adapted the 8-item Breast
Cancer Fear Scale developed by Champion et a [21] for this
study. The study instrument was originally devel oped to measure
women's emotional responses to breast cancer. In the scale
developed by Champion et al [21], a5-point Likert scaleisused
(1=strongly disagree, 2=disagree, 3=neutral, 4=agree, and
5=strongly agree); a higher score indicates a higher level of
fear. The total score of the instrument is the sum of each item.
In this paper, we changed the words “breast cancer” to
“COVID-19" in dl of thefollowing 8 items: (1) the thought of
COVID-19 scaresme; (2) when | think about COVID-19, | feel
nervous; (3) when | think about COVID-19, | get upset; (4)
when | think about COVID-19, | get depressed; (5) when | think
about COVID-19, | get jittery; (6) when | think about
COVID-19, my heart beats faster; (7) when | think about
COVID-19, | feel uneasy; and (8) when | think about
COVID-19, | feel anxious.

The face validity of the adapted instrument was evaluated by
an expert panel of this study.

The 4-item Patient Health Questionnaire (PHQ-4), which
measures anxiety and depressive symptoms, was administered
to evaluate the convergent validity of the Fear Scale. The PHQ-4
includesthe 2-item Generalized Anxiety Disorder scale and the
2-item Patient Health Questionnaire (PHQ-2). A 4-point Likert
scale is used (O=not at all; 1=severa days; 2=more than half
the days; and 3=nearly every day). The summary score of the
PHQ-4 ranges from 0 to 12, with a higher score indicating
greater anxiety and depressive symptoms. The PHQ-4 was
vaidated in Chinese adults[29]. The study supported its 2-factor
model and reliability [29]. Cronbach a coefficient was .87 for
the PHQ-4, .80 for the 2-item Generalized Anxiety Disorder,
and .80 for the PHQ-2 in this study.

A structured questionnaire was used to collect sociodemographic
factors such as age, gender, and comorbidities.

Data Analysis

The internal construct validity, convergent validity, known
group validity, and reliability of the Fear Scale were assessed.
Theinternal construct validity was evaluated using the corrected
item-total correlation; acorrelation coefficient of 0.4 indicated
adequate internal construct validity. The convergent validity of
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the Fear Scale was determined by calculating the Pearson
correl ation coefficient between the total score of the Fear Scale
and the total score of the PHQ-4. It was hypothesized that an
absolute value Pearson correlation coefficient of at least 0.3
was required [30]. To evaluate the known group validity,
independent t tests were used to compare the mean score of the
Fear Scale between (1) people recruited from mainland China
and people recruited from Hong Kong [31]; (2) people aged
18-59 years and people aged 60 years or older [15]; and (3)
male and female participants [32]. A study among Chinese
university students reported that students in mainland China
had lower fear of instability related to the COVID-19 pandemic
when compared with students in Hong Kong [31]. Another
study among pregnant women and new mothers reported that
compared with the study participants in mainland China, the
level of fear related to the COVID-19 pandemic was
significantly higher among study participants in Hong Kong
[33]. A study in Singapore found that older age was associated
with greater fear of COVID-19 [15]. Another study in the
Spanish population found that fear was higher among women
than among men [32]. Besides, a study in Turkey reported that
the COVID-19 fear scores were higher among people with a
chronic disease [34]. Therefore, we also compared the mean
score of the Fear Scale between people with and without the
following chronic diseases, which were highly prevalent in
Chinese populations: (1) hypertension; (2) diabetes; (3) liver
disease; (4) heart disease; (5) stroke; (6) chronic obstructive
pulmonary disease; (7) cancer; (8) depression; (9) anxiety; and
(10) insomnia. Cohen d effect sizes were also calculated. The
interpretation of the effect sizes was as follows: trivial (<0.2),
small (=0.2 to <0.5), moderate (=0.5 to <0.8) and large (=0.8).
Finally, descriptive statistics were used to describe the fear
levels of the study participants. Furthermore, multiple linear
regression analysiswas used to explore the known associations
between sociodemographic and clinical factors, on the one hand,
and the Fear Scale, on the other.

Results

Participants Characteristics

A total of 2822 study participants aged 18 years or older were
included in the analysis, of whom 61% (n=1721) were female
and 38.8% (n=1096) were male. Three-quarters, 75.6%
(n=2133), wererecruited from Hong Kong while 24.4% (n=689)
wererecruited from mainland China. Almost half (1450, 51.4%)
of the participants were married. Hypertension (294, 10.4%)
was the most prevalent reported chronic disease, followed by
diabetes (155, 5.5%), insomnia (90, 3.2%) and heart disease
(62, 2.2%). Table 1 shows the participants characteristics of
the study.
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Table 1. Sociodemographic and clinical profile (N=2822).
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Characteristics

Values, n (%)

Geographical areas
China
Hong Kong
Age groups (years)
18-59

Nonbinary
Marital status

Single

Married or cohabitation or common-law

Separated or divorced or widowed
Educational level

Primary or below

Secondary

College

Associate degree

Bachelor’s degree

Master’s degree or above
Employment status

Nonworking

Working

Student
Chronic diseases

Hypertension

Diabetes

Liver disease

Heart disease

Stroke

Chronic obstructive pulmonary disease

Cancer

Insomnia

Depression

Anxiety

689 (24.4)
2133 (75.6)

2547 (90.3)
275(9.7)

1721 (61)
1096 (38.8)
5(0.2)

1265 (44.8)
1450 (51.4)
107 (3.8)

169 (6)
1191 (42.2)
289 (10.2)
204(7.2)
780 (27.6)
189 (6.7)

589 (20.9)
1682 (59.6)
551 (19.5)

294 (10.4)
155 (5.5)
50 (1.8)
62 (2.2)
18 (0.6)
36 (1.3)
16 (0.6)
90 (3.2)
43 (1.5)
44 (1.6)

Reliability and Validity of the Fear Scale

The mean score of the Fear Scale was 23.60 (SD 6.64), and the
Cronbach a coefficient was .93. The corrected item-total
correlations were >0.7 for all items. Table 2 shows the results
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of the internal consistency and internal construct validity. The
Pearson correlation coefficient between the Fear Scale and
PHQ-4 scores was 0.23 (P<.001). Table 3 shows the results of
the convergent validity.
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Table 2. Descriptive statistics, internal construct validity, and reliability of the Fear Scale (N=2822).

Corrected item-total Mean Strongly dis- Disagree,n Neutra, n Agree, n Strongly Missing,
correlation (n=2821) (SD)2 agree, n (%) (%) (%) (%) agree, n (%) n (%)
Thethought of COVID- 0.71 3.27(0.98) 151 (5.4) 451 (16)  890(31.5)  1145(40.6) 185 (6.6) N/AP
19 scares me
When | think about 0.73 3.11(0.99) 187 (6.6) 527(18.7) 1076(38.1) 862(30.6) 170(6) N/A
COVID-19, | feel ner-
vous
When | think about 0.75 2.99(1.02) 225(8) 642 (22.8) 1083(38.4) 694 (24.6) 178(6.3) N/A
COVID-19, | get upset
When | think about 0.80 2.99(1.03) 235(8.3) 656 (23.3) 1007 (35.7) 760(26.9) 163(5.8) 1(0.04)
COVID-19, | get de-
pressed
When | think about 0.71 2.63(1.04) 449 (15.9) 810(28.7) 992(35.2) 480(17) 91(3.2) N/A
COVID-19, | getjittery
When | think about 0.70 2.64(1.04) 426 (15.1) 823(29.2) 1006 (35.6) 463(16.4) 104(3.7) N/A
COVID-19, my heart
beats faster
When | think about 0.78 3.03(1.04) 256 (9.1) 560(19.8) 1003 (35.5) 854(30.3) 149(5.3) N/A
COVID-19, | feel un-
easy
When | think about 0.80 2.95(1.03) 279(9.9) 585(20.7) 1101 (39) 719 (25.5) 138(4.9) N/A
COVID-19, | feel anx-
ious
Cronbach alpha 0.93 N/A N/A N/A N/A N/A N/A N/A
3A higher score means a higher level of fear.
BNI/A: not applicable.
Table 3. Convergent validity of the Fear Scale (N=2822).
Scale Population,n  Mean (SD)®  Pearson correlation coefficient P vaue
PHQ-4° anxiety subscale or GAD-2° 2822 1.22 (1.26) _d —
PHQ-4 depression subscale or PHQ-2° 2821 110(130)  — -
PHQ-4 total score 2821 2.32(2.37) — —
Fear Scale total score 2821 2360 (6.64) — —
PHQ-4 anxiety subscale or GAD-2 2821 — 0.25 <.001
PHQ-4 depression subscale PHQ-2 2820 — 0.19 <.001
PHQ-4 total score 2820 — 0.23 <.001

A higher score means a higher level of fear or anxiety or depression.
bPHQ-4: 4-item Patient Health Questionnaire.

CGAD-2: two-item Generalized Anxiety Disorder scale.

dNot available.

®PHQ-2: 2-item Patient Health Questionnaire.

With respect to the known group comparisons, the results of
the independent t tests showed that the study participants who
were recruited from Hong Kong had a higher level of fear
compared with the study participants from mainland China
(Cohen d effect size 0.24). Furthermore, older adults (60 years
or above) had ahigher level of fear than younger adults (Cohen
d effect size 0.39). Study participants with cancer (Cohen d
effect size 0.58), heart disease (Cohen d effect size 0.44),
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hypertension (Cohen d effect size 0.36), liver disease (Cohen
d effect size 0.33), insomnia (Cohen d effect size 0.33), and
anxiety (Cohen d effect size 0.28) had a higher level of fear
than those without such conditions. Table 4 and Table 5 show
the results of the known group comparisons by independent t
test.

The results of multiple linear regression are shown in the
Multimedia Appendix 1.
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Table 4. Known group comparison: sociodemographic factors (N=2822).

Sociodemographic factors n (%) Fear Scale, mean (SD) P value Cohen d effect size
L ocation <.001 0.24
Mainland China 688 (24.4) 22.40 (6.49)
Hong Kong 2133 (75.6) 23.98 (6.64)
Gender .80 0.01
Female 1720 (60.9) 23.58 (6.60)
Male 1096 (38.8) 23.64 (6.69)
Age (years) <.001 0.39
18-59 2546 (90.2) 23.34 (6.56)
260 275(9.7) 25.98 (6.86)

Table 5. Known group comparison: clinical factors (N=2822).

Clinica factors n (%) Fear Scale, mean (SD) P value Cohen d effect size

Hypertension <.001 0.36
No 2527 (89.5) 23.35 (6.59)
Yes 294 (10.4) 25.73 (6.68)

Diabetes A1 0.13
No 2666 (94.5) 23.55 (6.63)
Yes 155 (5.5) 24.43 (6.77)

Liver disease .02 0.33
No 2771 (98.2) 23.56 (6.63)
Yes 50 (1.8) 25.78 (6.96)

Heart disease <.001 0.44
No 2759 (97.8) 23.53 (6.61)
Yes 62 (2.2) 26.61 (7.27)

Stroke .16 0.31
No 2803 (99.3) 23.58 (6.63)
Yes 18 (0.6) 25.78 (7.40)

Chronic obstructive pulmonary disease .28 0.19
No 2785 (98.7) 23.58 (6.65)
Yes 36 (1.3) 24.78 (5.83)

Cancer .04 0.58
No 2805 (99.4) 23.58 (6.64)
Yes 16 (0.6) 26.94 (4.74)

Depression 17 0.20
No 2778 (98.4) 23.58 (6.63)
Yes 43 (15) 24.98 (7.40)

Anxiety .04 0.28
No 2777 (98.4) 2357 (6.61)
Yes 44 (1.6) 25.61 (8.01)

Insomnia .002 0.33
No 2731 (96.8) 23.53 (6.63)
Yes 90 (3.2) 25.70 (6.47)
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The Fear Levelsof the Study Participants

In total, 47.1% (n=1330) of the participants reported that the
thought of COV1D-19 scared them. Moreover, 36.6% (n=1032)
of the study participants reported that they felt nervous when
they thought about COVID-19. About one-third of the
participants reported that they felt uneasy (1003, 35.5%) and
became depressed (923, 32.7%) when they thought about
COVID-19. The descriptive statistics of the Fear Scale are
shown in Table 2.

We also separated the analysis between data collected in Hong
Kong and those collected in China. Those results are shown in
Multimedia Appendix 1.

Discussion

Principal Results

In the first part of this study, we assessed the psychometric
properties in terms of internal construct validity, convergent
validity, known group validity, and reliability of the Fear Scale.
The Cronbach a coefficient was .93, which is far larger than
the recommended cut-off value of .7. This finding supportsthe
general agreement between the 8 items that make up the
composite score of the scale to measure the fear related to
COVID-19. Moreover, we found that all the coefficients of the
item-total correlation, corrected for overlaps, were larger than
0.4, supporting the internal construct validity of the modified
scale. These results supported the suggestion that all individual
items measured the same construct asthat measured by the other
items. With regardsto the study’s convergent validity, wefound
a small-to-moderate correlation between the total score of the
Fear Scale and thetotal score of the PHQ-4. Another important
finding of this study wasthat participantswith achronic disease
had a higher fear level than those without a chronic disease.
Particularly, we found that hypertension, liver disease, heart
disease, cancer, anxiety, and insomnia were associated with a
higher fear level.

Limitations

There were some limitations in this study. First, the study was
conducted in mainland China and Hong Kong. Therefore, the
study findings may not be transferabl e to other geographic areas
in which the severity of COVID-19, case fatality rate, and
infection control measures are different. We expect that the fear
level would be even higher in areas where the severity and case
fatality rate of COVID-19 were more severe. Second, we could
not explore the tragjectory of the fear levels over time due to the
cross-sectional nature of the study. Third, we adapted the Breast
Cancer Fear Scale in this study; thus, some of the constructs
related to COVID-19 could not be measured. However, as
previously mentioned, therewas no validated fear scale specific
to COVID-19 when we planned our study. Fourth, regarding
the reliability of the scale, we only evaluated its internal
consistency. We were not able to evaluate the test-retest
reliability of the scale due to the cross-sectional design of the
study. Fifth, regarding the known group comparison, the sample
size of some subgroups was small such asthat of patients with
diabetes and depression. There might be insufficient statistical
power to detect the differences between groups. Finaly, we
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used a web-based questionnaire platform to collect the data.
People with low computer literacy would probably be excluded
from the study. Accordingly, the potential sampling bias should
be noted.

Comparisons With Prior Work

We found that the total score of the Fear Scale had a higher
correlation with the PHQ-4 anxiety subscale than with the
PHQ-4 depression subscale. In fact, there aredistinct differences
in psychological features between fear and depression.
According to Witte [35], fear is conceptualized as negatively
toned emotion accompanied by a high level of physiologic
arousal stimulated by a threat. Fear can be expressed as a
physiological arousal, such asfeeling “jittery” and “ heart beating
faster,” through verbal self-reports of fear (eg, “I feel scared”)
and overt acts that exhibit fear, such as facial expression [21].
These emotional and physiological reactionsto perceived threats
are fundamentally different from those of depression, whichis
manifested through the following 4 symptom clusters. (1)
emotional symptoms such as feeling sad and worthless; (2)
cognitive symptoms such as a negative view of the self and
hopelessness; (3) motivational symptoms such as a lack of
incentive; and (4) somatic symptoms such as aloss of appetite
and sleep disturbances [36,37]. Additionally, it was suggested
that fear and anxiety are largely distinct emotions. A
meta-analysis reported only a moderate (r=0.32) relationship
between measures of trait fear and anxiety [38]. Fear is an
aversive psychological state during which an individual is
motivated to escape a specific and imminent threat. The
characteristics of fear include short-lived arousal that quickly
dissipates after the threat is avoided. By contrast, anxiety isan
aversive psychological state that occurs while an individual
approaches an ambiguous and uncertain threat. Hypervigilance
and hyperarousal are the typical behaviors characteristic of
anxiety [38]. The small-to-moderate correlation between the
Fear Scale and the PHQ-4 further supported the need for this
study, which adapted and validated the Fear Scale to measure
the fear of COVID-19. Besides, compared with study
participants recruited in Hong Kong, those recruited from
mainland China had a higher PHQ-4 score but lower Fear Scale
total score. This finding further suggested that the constructs
of fear and anxiety are different.

Participants with a chronic disease had a higher fear level than
those without one. This finding was consistent with that of a
matched case-control study, which found that the prevalence
of anxiety symptoms and depressive symptoms and the level
of stresswere significantly higher among those with preexisting
chronic health conditions (59%, 71.6%, and 73.7%, respectively)
compared with controls (25.6%, 31.1%, and 43.3%, respectively)
[39]. Evidence has suggested that the presence of comorbid
chronic conditions would increase the risk of death from
COVID-19 [40-42]. Moreover, one mgor concern with the
COVID-19 pandemic was its impacts on the routine use of
health care services especially for individualswith comorbidities
[43]. Service disruptions due to cancellations of elective care
and lockdowns hindering access to health care facilities, in
addition to the diffidence of patients with a chronic disease in
seeking assistance for fear of risking iatrogenic exposure,
altogether increased the psychological burden of patients with
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achronic disease. Thus, it was not surprising that people with
achronic disease had a higher fear level than those without.

In this study, more than 40% of the study participants reported
that the thought of COVID-19 scared them. About one-third of
the study participants reported that when they thought about
COVID-19, they felt nervous, uneasy, and depressed. No doubt,
the COVID-19 pandemic was very stressful for people and the
communities in genera [7]; the fear of infection was very
common during the pandemic. Furthermore, people were
worried that the health care system could not cope with the
COVID-19 pandemic, that there were not enough hospital beds
and ventilatorsto handle the rising number of COVID-19 cases.
Another concern weighing on people's minds was the
COVID-19 recession. Fear of the COVID-19 pandemic can be
overwhelming and cause strong emotions [7]. It was aso
noteworthy that the COV1D-19 pandemic rekindled fears of the
2003 severe acute respiratory syndrome epidemic in mainland
Chinaand Hong Kong.

Implications

First, based on the psychometric evaluation, we found that the
adapted scale was a valid and reliable measure to assess the
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level of fear related to COVID-19. Further studies can use this
scale to longitudinally monitor the fear level in different
communities. Second, given the high fear levels found in the
study sample, it isrequired to provide psychosocial carefor the
genera public to diminish the psychological burden of the
pandemic. Third, the findings call for the need to provide more
psychosocial care for chronic disease patients and older adults.

Conclusion

This study found that the psychometric properties of the Fear
Scale were acceptable to evaluate the fear level of the general
Chinese population. Our descriptive analysis found that more
than 40% of the study participants reported nervousness when
they thought about COVID-19. About one-third of the study
participants reported that when they thought about COVID-19,
they felt nervous, uneasy, and depressed. Additionally, wefound
that people with a chronic disease reported a higher fear level
than those without. The findings call for the need to provide
more psychosocial care for chronic disease patients and older
adults.

EPHC wrote the manuscript. EPHC and DY TF were responsible for data analysis. WD conducted data collection in mainland
China. EPHC, DYTF, KYWL, MH, JY TW, and CCL collected datain Hong Kong. All authors have made substantial contributions
to the conception, design of the work, the acquisition of data and the interpretation of data. All authors have read and approved
the final manuscript. We would like to thank Victoria L Champion for her permission to use the questionnaire and Bobo Chan

for administrative supports.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Supplementary tables.
[DOCX File, 30 KB-Multimedia Appendix 1]

References

1. LiQ, Guan X, WuP, Wang X, Zhou L, Tong Y, et a. Early Transmission Dynamics in Wuhan, China, of Novel
Coronavirus-Infected Pneumonia. N Engl J Med 2020 Mar 26;382(13):1199-1207 [FREE Full text] [doi:

10.1056/NEJM 0a2001316] [Medline: 31995857]

2. CucinottaD, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed 2020 Mar 19;91(1):157-160 [FREE Full
text] [doi: 10.23750/abm.v91i1.9397] [Medline: 32191675]

COVID-19 Dashboard. John Hopkins University. URL : https://coronavirus.jhu.edu/map.html [accessed 2022-02-18]
WHO Coronavirus Disease (COVID-19) Dashboard. World Health Organization. URL : https.//covid19.who.int/ [accessed

LamHY, Lau CCA, Wong CH, LeeKYK, Yip SL, Tsang KLA, et al. A review of epidemiology and public health control
measures of COVID-19 variants in Hong Kong, December 2020 to June 2021. 1JID Regions 2022 Mar;2:16-24. [doi:

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological distress among Chinese peoplein
the COVID-19 epidemic: implications and policy recommendations. Gen Psychiatr 2020;33(2):€100213 [FREE Full text]

Choi EPH, Hui BPH, Wan EY F. Depression and Anxiety in Hong Kong during COVID-19. Int JEnviron Res Public Health
2020 May 25;17(10):3740 [EREE Full text] [doi: 10.3390/ijerph17103740] [Medline: 32466251]

3.
4,
2022-02-18]
5.
10.1016/}.ijregi.2021.11.002]
6.
[doi: 10.1136/gpsych-2020-100213] [Medline: 32215365]
7.
8.

https://formative.jmir.org/2022/3/€31992

Choi EPH, Hui BPH, Wan EYF, Kwok JY'Y, Tam THL, Wu C. COVID-19 and Health-Related Quality of Life: A
Community-Based Online Survey in Hong Kong. Int J Environ Res Public Health 2021 Mar 20;18(6):3228 [FREE Full
text] [doi: 10.3390/ijerph18063228] [Medline: 33804725]

JMIR Form Res 2022 | vol. 6 | iss. 3|€31992 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v6i3e31992_app1.docx&filename=4a56f89781d627782d3d75a76a12fe73.docx
https://jmir.org/api/download?alt_name=formative_v6i3e31992_app1.docx&filename=4a56f89781d627782d3d75a76a12fe73.docx
http://europepmc.org/abstract/MED/31995857
http://dx.doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995857&dopt=Abstract
http://europepmc.org/abstract/MED/32191675
http://europepmc.org/abstract/MED/32191675
http://dx.doi.org/10.23750/abm.v91i1.9397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32191675&dopt=Abstract
https://coronavirus.jhu.edu/map.html
https://covid19.who.int/
http://dx.doi.org/10.1016/j.ijregi.2021.11.002
http://europepmc.org/abstract/MED/32215365
http://dx.doi.org/10.1136/gpsych-2020-100213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32215365&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17103740
http://dx.doi.org/10.3390/ijerph17103740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32466251&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18063228
https://www.mdpi.com/resolver?pii=ijerph18063228
http://dx.doi.org/10.3390/ijerph18063228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33804725&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Choi et d

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Allen R, Prescott J, McHugh S, Carson J. Loneliness and mental health at the early stages of the Covid-19 pandemic in
England. Health Soc Care Community 2021 Dec 09:1-11. [doi: 10.1111/hsc.13676] [Medline: 34888972]

Maleku A, Kim YK, Kirsch J, Um MY, Haran H, Yu M, et al. The hidden minority: Discrimination and mental health
among international studentsin the US during the COVID-19 pandemic. Health Soc Care Community 2021 Dec 17:Online
ahead of print. [doi: 10.1111/hsc.13683] [Medline: 34921449]

Cénat IM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad B, Mukunzi JN, Mcintee S, et a. Prevalence of symptoms of
depression, anxiety, insomnia, posttraumatic stress disorder, and psychological distress among populations affected by the
COVID-19 pandemic: A systematic review and meta-analysis. Psychiatry Res 2021 Jan;295:113599 [FREE Full text] [doi:
10.1016/j.psychres.2020.113599] [Medline: 33285346]

Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Mohammadi M, et a. Prevalence of stress, anxiety,
depression among the general population during the COVID-19 pandemic: a systematic review and meta-analysis. Global
Health 2020 Jul 06;16(1):57 [FREE Full text] [doi: 10.1186/s12992-020-00589-w] [Medline: 32631403]

Ahorsu DK, Lin C, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear of COVID-19 Scale: Development and Initial
Validation. Int JMent Health Addict 2020 Mar 27:1-9 [FREE Full text] [doi: 10.1007/s11469-020-00270-8] [Medline:
32226353]

Dunsmoor JE, Paz R. Fear Generalization and Anxiety: Behavioral and Neural Mechanisms. Biol Psychiatry 2015 Sep
01,78(5):336-343. [doi: 10.1016/j.biopsych.2015.04.010] [Medline: 25981173]

Han MFY, Mahendran R, Yu J. Associations Between Fear of COVID-19, Affective Symptomsand Risk Perception Among
Community-Dwelling Older Adults During a COVID-19 Lockdown. Front Psychol 2021 Mar 23;12:638831 [FREE Full
text] [doi: 10.3389/fpsyq.2021.638831] [Medline: 33833722]

Harper C, Satchell L, Fido D, Latzman R. Functional Fear Predicts Public Health Compliance in the COVID-19 Pandemic.
Int JMent Health Addict 2021;19(5):1875-1888 [FREE Full text] [doi: 10.1007/s11469-020-00281-5] [Medline: 32346359]
Ho CS, Chee CY, Ho RC. Mental Health Strategies to Combat the Psychological Impact of Coronavirus Disease 2019
(COVID-19) Beyond Paranoia and Panic. Ann Acad Med Singap 2020 Mar 16;49(3):155-160 [FREE Full text] [Medline:
32200399]

Dsouza DD, Quadros S, Hyderabadwala ZJ, Mamun MA. Aggregated COVID-19 suicide incidencesin India: Fear of
COVID-19 infection is the prominent causative factor. Psychiatry Res 2020 Aug;290:113145 [FREE Full text] [doi:
10.1016/j.psychres.2020.113145] [Medline: 32544650]

Arafat SY, Kar SK, Marthoenis M, Sharma P, Hoque Apu E, Kahir R. Psychological underpinning of panic buying during
pandemic (COVID-19). Psychiatry Res 2020 May 06;289:113061. [doi: 10.1016/j.psychres.2020.113061] [Medline:
33242817]

SitS,Lam T, Lai A, Wong B, Wang M, Ho S. Fear of COVID-19 and its associations with perceived personal and family
benefits and harmsin Hong Kong. Transl Behav Med 2021 Apr 07;11(3):793-801 [FREE Full text] [doi:
10.1093/tbm/ibab018] [Medline: 33755146]

Champion VL, Skinner CS, Menon U, Rawl S, Giesler RB, Monahan P, et a. A breast cancer fear scale: psychometric
development. J Health Psychol 2004 Nov 01;9(6):753-762. [doi: 10.1177/1359105304045383] [Medline: 15367754]
Leung DY, Wong EM, Chan CW. Adapting Champion's Breast Cancer Fear Scaleto colorectal cancer: psychometric testing
inasample of older Chinese adults. Eur JOncol Nurs 2014 Jun;18(3):281-285. [doi: 10.1016/j.ejon.2014.01.007] [Medline:
24629503]

Ferguson KN, Coen SE, Tobin D, Martin G, Seabrook JA, Gilliland JA. The mental well-being and coping strategies of
Canadian adolescents during the COVID-19 pandemic: a qualitative, cross-sectional study. CMAJ Open 2021 Nov
16;9(4):E1013-E1020 [FREE Full text] [doi: 10.9778/cmajo.20210042] [Medline: 34785531]

Srol J, Ballova Mikuskova E, Cavojova V. When we are worried, what are we thinking? Anxiety, lack of control, and
conspiracy beliefs amidst the COVID-19 pandemic. Appl Cogn Psychol 2021 Feb 09;35(3):720-729 [FREE Full text] [doi:
10.1002/acp.3798] [Medline: 33821088]

Ballova Mikuskova E, VereSova M. Distance education during COVID-19: The perspective of Slovak teachers. PEC 2020
Dec 5;78(6):884-906. [doi: 10.33225/pec/20.78.884]

Lok KY, Fong DY T, Wong JY, Ho M, Choi EP, Pandian V, CARE group. International survey for assessing COVID-19's
impact on fear and health: study protocol. BMJ Open 2021 May 11;11(5):e048720 [FREE Full text] [doi:
10.1136/bmjopen-2021-048720] [Medline: 33980534]

Deek H, El Nayal M, Alabdulwahhab K, Ahmad M, Shaik R, Alzahrani M, et al. A multi-centric study on validation of the
Fear Scale for COVID-19 in five Arabic speaking countries. Brain Behav 2021 Nov 17;11(11):e2375 [EREE Full text]
[doi: 10.1002/brb3.2375] [Medline: 34661971]

CARE: Aninternational survey for assessing COVID-19'simpact on fear and health. School of Nursing, The University
of Hong Kong. URL : https://www.care.hku.hk [accessed 2022-02-17]

Guo N, Luk TT, Ho SY, Lee JJ, Shen C, Oliffe J, et al. Problematic Smartphone Use and Mental Health in Chinese Adults:
A Population-Based Study. Int J Environ Res Public Health 2020 Jan 29;17(3):844 [EREE Full text] [doi:
10.3390/ijerph17030844] [Medline: 32013111]

https:/formative.jmir.org/2022/3/€31992 JMIR Form Res 2022 | vol. 6 | iss. 3| €31992 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1111/hsc.13676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34888972&dopt=Abstract
http://dx.doi.org/10.1111/hsc.13683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34921449&dopt=Abstract
http://europepmc.org/abstract/MED/33285346
http://dx.doi.org/10.1016/j.psychres.2020.113599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33285346&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-020-00589-w
http://dx.doi.org/10.1186/s12992-020-00589-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32631403&dopt=Abstract
http://europepmc.org/abstract/MED/32226353
http://dx.doi.org/10.1007/s11469-020-00270-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32226353&dopt=Abstract
http://dx.doi.org/10.1016/j.biopsych.2015.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25981173&dopt=Abstract
https://doi.org/10.3389/fpsyg.2021.638831
https://doi.org/10.3389/fpsyg.2021.638831
http://dx.doi.org/10.3389/fpsyg.2021.638831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33833722&dopt=Abstract
http://europepmc.org/abstract/MED/32346359
http://dx.doi.org/10.1007/s11469-020-00281-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32346359&dopt=Abstract
http://www.annals.edu.sg/pdf/49VolNo3Mar2020/V49N3p155.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32200399&dopt=Abstract
http://europepmc.org/abstract/MED/32544650
http://dx.doi.org/10.1016/j.psychres.2020.113145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32544650&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2020.113061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33242817&dopt=Abstract
http://europepmc.org/abstract/MED/33755146
http://dx.doi.org/10.1093/tbm/ibab018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33755146&dopt=Abstract
http://dx.doi.org/10.1177/1359105304045383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15367754&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2014.01.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24629503&dopt=Abstract
http://cmajopen.ca/cgi/pmidlookup?view=long&pmid=34785531
http://dx.doi.org/10.9778/cmajo.20210042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34785531&dopt=Abstract
http://europepmc.org/abstract/MED/33821088
http://dx.doi.org/10.1002/acp.3798
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33821088&dopt=Abstract
http://dx.doi.org/10.33225/pec/20.78.884
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33980534
http://dx.doi.org/10.1136/bmjopen-2021-048720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33980534&dopt=Abstract
https://doi.org/10.1002/brb3.2375
http://dx.doi.org/10.1002/brb3.2375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34661971&dopt=Abstract
https://www.care.hku.hk
https://www.mdpi.com/resolver?pii=ijerph17030844
http://dx.doi.org/10.3390/ijerph17030844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32013111&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Choi et d

30.

31.

32.

33.

35.

36.
37.

38.

39.

40.

41.

42.

43.

Dunlow N, Phillips C, Broder HL. Concurrent validity of the COHIP. Community Dent Oral Epidemiol 2007 Aug;35 Suppl
1(s1):41-49 [FREE Full text] [doi: 10.1111/j.1600-0528.2007.00404.x] [Medline: 17615049]

Feng S, Zhang Q, Ho SMY. Fear and anxiety about COVID-19 among local and overseas Chinese university students.
Health Soc Care Community 2021 Nov 06;29(6):e249-e258 [ FREE Full text] [doi: 10.1111/hsc.13347] [Medline: 33825220]
Sanchez-Teruel D, Robles-Bello MA, Lara-CabreraM, Vaencia-Naranjo N. Gender implications of the Fear of COVID-19
Scale in the Spanish population: A validation study. Psychol Trauma 2022 Feb;14(2):258-265. [doi: 10.1037/tra0001062]
[Medline: 34180687]

FanHSL, Choi EPH, Ko RWT, Kwok JY'Y, Wong JYH, Fong DY T, et al. COVID-19 related fear and depression of pregnant
women and new mothers. Public Health Nurs 2021 Dec 13:0nline ahead of print. [doi: 10.1111/phn.13035] [Medline:
34902184]

Ozmen S, Ozkan O, Ozer O, Yanardag MZ. Investigation of COVID-19 Fear, Well-Being and Life Satisfaction in Turkish
Society. Soc Work Public Health 2021 Feb 17;36(2):164-177. [doi: 10.1080/19371918.2021.1877589] [Medline: 33461428]
Witte K. Putting the fear back into fear appeals: The extended parallel process model. Communication Monographs 1992
Dec;59(4):329-349. [doi: 10.1080/03637759209376276]

Rosenhan DL, Seligman MEP. Abnormal psychology. New York, US: WW Norton & Co; 1995.

Gullestad SE. One depression or many? The Scandinavian Psychoanalytic Review 2013 Jan 21;26(2):123-130. [doi:
10.1080/01062301.2003.10592920]

Sylvers P, Lilienfeld SO, LaPrairie JL. Differences between trait fear and trait anxiety: implications for psychopathol ogy.
Clin Psychol Rev 2011 Feb;31(1):122-137. [doi: 10.1016/j.cpr.2010.08.004] [Medline: 20817337]

Sayeed A, Kundu S, Al Banna MH, Christopher E, Hasan M, Begum M, et al. Mental Health Outcomes of Adults with
Comorbidity and Chronic Diseases during the COV1D-19 Pandemic: A Matched Case-Control Study. Psychiatr Danub
2020;32(3-4):491-498 [FREE Full text] [doi: 10.24869/psyd.2020.491] [Medline: 33370758]

Targher G, Mantovani A, Wang X, Yan H, Sun Q, Pan K, et a. Patients with diabetes are at higher risk for severeillness
from COVD-19. Diabetes Metab 2020 Sep;46(4):335-337 [FREE Full text] [doi: 10.1016/j.diabet.2020.05.001] [Medline:
32416321]

Onder G, Rezza G, Brusaferro S. Case-Fatality Rate and Characteristics of Patients Dying in Relation to COVID-19 in
Italy. JAMA 2020 May 12;323(18):1775-1776. [doi: 10.1001/jama.2020.4683] [Medline: 32203977]

Yang J, Zheng Y, Gou X, PuK, Chen Z, Guo Q, et a. Prevalence of comorbidities and its effects in patients infected with
SARS-CoV-2: asystematic review and meta-analysis. Int J Infect Dis 2020 May;94:91-95 [FREE Full text] [doi:
10.1016/}.ijid.2020.03.017] [Medline: 32173574]

Wang J, Spencer A, Hulme C, Corbett A, Khan Z, Vasconcelos Da Silva M, et a. Healthcare utilisation and physical
activitiesfor older adultswith comorbiditiesin the UK during COVID-19. Health Soc Care Community 2021 Dec 09:Online
ahead of print. [doi: 10.1111/hsc.13675] [Medline: 34888982]

Abbreviations

PHQ: Patient Health Questionnaire

Edited by A Mavragani; submitted 12.07.21; peer-reviewed by R Haase, Y Yu; comments to author 15.09.21; revised version received
21.12.21; accepted 17.01.22; published 02.03.22

Please cite as:

Choi EPH, Duan W, Fong DYT, Lok KYW, Ho M, Wong JYH, Lin CC

Psychometric Evaluation of a Fear of COVID-19 Scalein China: Cross-sectional Study
JMIR Form Res 2022;6(3):€31992

URL: https://formative.jmir.org/2022/3/€31992

doi: 10.2196/31992

PMID: 35072632

©Edmond P H Choi, Wenjie Duan, Daniel Y T Fong, KrisY W Lok, Mandy Ho, Janet Y H Wong, Chia-Chin Lin. Originally
published in IMIR Formative Research (https://formative.jmir.org), 02.03.2022. This is an open-access article distributed under
theterms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Formative Research, is
properly cited. The complete bibliographic information, a link to the original publication on https.//formative,jmir.org, as well
as this copyright and license information must be included.

https:/formative.jmir.org/2022/3/€31992 JMIR Form Res 2022 | vol. 6 | iss. 3|€31992 | p. 10

(page number not for citation purposes)


http://europepmc.org/abstract/MED/17615049
http://dx.doi.org/10.1111/j.1600-0528.2007.00404.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17615049&dopt=Abstract
http://europepmc.org/abstract/MED/33825220
http://dx.doi.org/10.1111/hsc.13347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33825220&dopt=Abstract
http://dx.doi.org/10.1037/tra0001062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34180687&dopt=Abstract
http://dx.doi.org/10.1111/phn.13035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34902184&dopt=Abstract
http://dx.doi.org/10.1080/19371918.2021.1877589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33461428&dopt=Abstract
http://dx.doi.org/10.1080/03637759209376276
http://dx.doi.org/10.1080/01062301.2003.10592920
http://dx.doi.org/10.1016/j.cpr.2010.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20817337&dopt=Abstract
http://www.psychiatria-danubina.com/UserDocsImages/pdf/dnb_vol32_no3-4/dnb_vol32_no3-4_491.pdf
http://dx.doi.org/10.24869/psyd.2020.491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33370758&dopt=Abstract
http://europepmc.org/abstract/MED/32416321
http://dx.doi.org/10.1016/j.diabet.2020.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32416321&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.4683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32203977&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(20)30136-3
http://dx.doi.org/10.1016/j.ijid.2020.03.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32173574&dopt=Abstract
http://dx.doi.org/10.1111/hsc.13675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34888982&dopt=Abstract
https://formative.jmir.org/2022/3/e31992
http://dx.doi.org/10.2196/31992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35072632&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

