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Abstract

Background: Studies have highlighted that fear and anxiety generated by COVID-19 are important psychological factors that
affect all populations. There currently remains a lack of research on specific amplification factors regarding fear and anxiety in
the context of the COVID-19 pandemic. Despite established associations between anxiety sensitivity, intolerance of uncertainty,
and cyberchondria, empirical data investigating the associations between these three variables, particularly in the context of the
COVID-19 pandemic, are currently lacking. Urgent research is needed to better understand the rol e of repeated mediaconsumption
concerning COVID-19 in amplifying fear and anxiety related to COVID-19.

Objective: This study investigated the associations between fear of COVID-19, COVID-19 anxiety, and cyberchondria.

Methods: Convenience sampling was used to recruit respondents to participate in an online survey. The survey, which was
distributed via social media and academic forums, comprised the Cyberchondria Severity Scale, Fear of COVID-19 Scale,
Coronavirus Anxiety Scale, Anxiety Sensitivity Index, and Intolerance of Uncertainty Scale. Multiple mediation analyses were
conducted using structural equation modeling.

Results. A total of 694 respondents (males. n=343, females. n=351) completed the online survey. The results showed that fear
and anxiety generated by COVID-19 predicted cyberchondria (fear: 3=.39, SE 0.04, P<.001, t=11.16, 95% CIl 0.31-0.45; anxiety:
[3=.25, SE 0.03, P<.001, t=7.67, 95% CI 0.19-0.32). In addition, intolerance of uncertainty and anxiety sensitivity mediated the
relationship between fear and anxiety generated by COVID-19 with cyberchondria. In areciprocal model, the standardized total
effects of cyberchondria on fear of COVID-19 (3=.45, SE 0.04, P<.001, t=15.31, 95% Cl 0.39-0.51) and COVID-19 anxiety
(B=.36, SE 0.03, P<.001, t=11.29, 95% Cl 0.30-0.41) were statistically significant, with moderate effect sizes. Compared to
males, femal es obtained significantly higher scores for cyberchondria (t; go,=—2.85, P=.004, Cohen d=0.22), COVID-19 anxiety

(t1 600=—3.32, P<.001, Cohen d=0.26), and anxiety sensitivity (t; g9,=—3.69, P<.001, Cohen d=0.29).

Conclusions: The findings provide a better understanding of the role of COVID-19 in amplifying cyberchondria. Based on
these results, cyberchondria must be viewed as a significant public health issue. Importantly, increasing awareness about
cyberchondria and online behavior at both the individual and collective levels must be prioritized to enhance preparedness and
to reduce the adverse effects of current and future medical crises.
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Introduction

Background

The COVID-19 outbreak is more of agloba emergency than a
medical challenge. Research highlights the intense and broad
spectrum of psychosocial ramifications that pandemics can
inflict on the general population [1]. Fear of COVID-19 and
COVID-19 anxiety, coupled with quarantine and isolation [2],
can generate specific negative psychological responses such as
maladaptive behaviors, emotional distress, and avoidance
reactions among both general and patient populations [3,4].
Compared with previous pandemics (eg, severe acute respiratory
syndrome [SARS]), psychological distressand anxiety disorders
related to the increasingly widespread use of the internet are
relatively novel problems in psychiatric and medical settings.
The internet can be a useful source of health information [5]
and has become increasingly prevalent among al members of
the public. However, repeated media exposure to
pandemic-related information and excessive searching for
health-related information on the internet can significantly
exacerbate anxiety and create an escalating pattern of
psychological distress that is difficult to break. This has been
termed “ cyberchondria’ [6,7].

Cyberchondria in the Context of the COVID-19
Pandemic

Cyberchondria has been defined as “anxiety resulting from a
health-related search online” [8,9]. Cyberchondria is
conceptualized as a multidimensional construct, including
repetitive (excessive) online searching for health-related
information, distress (increased negative affect), compulsion
(interruption of daily routine), and reassurance seeking. Seeking
health-related information on the internet to reduce anxiety may
result in more anxiety or distress[10]. Inthelatest (fifth) edition
of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), individuals can receive one of two anxiety-related
diagnoses. Somatic symptom disorder refers to anxiety
concerning health diagnosesin the context of significant somatic
symptoms whereas illness anxiety disorder refers to a health
anxiety diagnosis without somatic symptoms. Individuals
affected by these mental health problems tend to misinterpret
minor bodily sensations or symptoms as if they were severe
illnesses[11]. When individual s with these diagnoses use online
networks to search for health-related information, they are
classified as having cyberchondria [12]. As a safety behavior,
cyberchondria (ie, anxiety when searching online for
health-related information) may fuel psychopathological
vulnerabilities[12]. Thisindicates astrong rel ationship between
health anxiety and cyberchondria [13,14]. Individuals with
elevated health anxiety exhibit higher anxiety levelsduring and
after online health-related searches and report more frequent
and longer online searchesthan those with lower levels of health
anxiety [15,16]. These discrepancies between the purpose and
outcome of cyberchondria may complicate our understanding
of patterns of cyberchondria. In addition to anxiety, fear is a
substantial motivating factor in seeking health-related
information [17]. Cyberchondria may also exacerbate fear of
illness and have anegative impact on relationshipswith primary
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care physicians. Cyberchondriais also associated with accessing
increased health resources, as measured by the number of visits
to general practitioners and other health professionals [18].

Fear in the Context of the COVID-19 Pandemic

Fear, generated by traumarelated stimuli, is a prominent
emotion in psychopathology [19]. Fear can be viewed as an
adaptive response to threat, which can be a motivating factor
that facilitates protective and preventive behavior among
individuals to avoid infection and follow pandemic-related
health instructions. However, for individuals who experience
fear intensely, it may result in an elevated risk perception.
Consequently, this adaptive response to fear becomes
maladaptive when these emotional responses fail to provide
accurateinformation. Prior experience, cognitive and attentional
biases, and mental disorders can all generate faulty appraisals
of the physical and social environment, leading to maladaptive
emotional reactions. In the context of the current COVID-19
pandemic, fear and anxiety can elicit additiona media
consumption [20]. In addition, the consumption of
pandemic-related media coverage may be an important factor
that is associated with anxiety and psychological distress[7,21].
For example, exposure to warning messages, as well as
inaccurate and misleading information  concerning
life-threatening aspects of COVID-19 during online searching,
can exacerbate anxiety and worriesrelated to the pandemic [22].
Moreover, a significant positive association has been found
between anxiety resulting from online health searchesfor oneself
and anxiety resulting from online health searchesfor others[8].
Fear of self-infection or infecting family membersisone of the
most common reactions to pandemics [23,24] and can result in
health anxiety, worries, specific phobias, and psychological
distress [25-27]. There is aso a strong relationship between
cyberchondria and health anxiety [28]. Hedth anxiety can
motivate excessive or repeated health-related information
seeking on the internet, which can amplify anxiety or distress
(eg, fear) [9,15,29]. Therefore, individuals with cyberchondria
may be anxious about the health of family members, attempt
to diagnose them online, and/or take additional measures as a
consequence of their fear of COVID-19.

Uncertainty and Anxiety Sensitivity During the
COVID-19 Pandemic

The current pandemic has caused much uncertainty about many
different aspects of daily life. Intolerance of uncertainty is
recognized as a strong predictor of cyberchondria. In times of
uncertainty, reducing uncertainty hasacentral rolein motivating
searching for health information on theinternet [30]. In addition,
individuals with a higher level of intolerance of uncertainty
exhibit prospective anxiety dueto dispositional fear of unknown
future events [31,32]. Individuals with a higher intolerance of
uncertainty levels may perceive uncertain situations as both
threatening and aversive. Therefore, individuals engage in
uncertainty-reducing behaviors (eg, repeatedly seeking
reassurance due to worries) to moderate the perceptions of
uncertainty and threat [33].

Anxiety sensitivity, defined as“thefear of sensations of anxious
arousal based on beliefs about their harmful consequences,” is
conceptualized as a cognitive-emotional individual difference
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factor of thefear related to bodily sensations[34]. Experimental
studies have demonstrated a positive association between anxiety
sensitivity and oversearching of medical information. Compared
to individuals with generalized anxiety disorder, anxiety
sensitivity is recognized as a potentia risk factor for increased
anxiety related to COVID-19 [35]. Research also indicates that
accurate knowledge about pandemics may be associated with
anxiety. During the COVID-19 pandemic, it is possible that
suchindividuals search for information and medical newsrelated
to COVID-19 with high sensitivity to anxiety, which leads to
anincrease in their fear.

Purpose of This Study

Understanding COVID-19 pandemic—related psychopathol ogy
development is limited due to numerous individual and
contextual factors. There is currently a lack of research on
specific amplification factors regarding fear and anxiety in the
context of the COVID-19 pandemic. Cyberchondria is a
mal adaptive behavioral pattern, morelikely during public health
crises such as the COVID-19 pandemic. Research is urgently
needed to better understand the role of repeated media
consumption concerning COVID-19 [36]. Despite established
associations between anxiety sensitivity, intolerance of
uncertainty, and online medical information seeking [37-39],
there is currently a lack of empirical data concerning the
associations between anxiety sensitivity, intolerance of
uncertainty, and cyberchondria, particularly in the context of
the COVID-19 pandemic.

Therefore, this study investigated the associations between fear
of COVID-19, COVID-19 anxiety, and cyberchondria. Using
structural equation modeling (SEM), a mediation analysis was
carried out to investigate the underlying mechanism between
cyberchondria and fear of COVID-19, COVID-19 anxiety,
intolerance of uncertainty, and anxiety sensitivity. In addition,
an evaluation of the reverse mediation model of the association
between the study variableswas also carried out. The study may
potentially contribute to abetter understanding of the pandemic
in relation to cyberchondria. Moreover, the findings provide
additional insight into cyberchondria and the pandemic,
providing important information to clinica practitioners and
policymakers. It was hypothesi zed that intol erance of uncertainty
and anxiety sensitivity would mediate the association between
fear of COVID-19 and COVID-19 anxiety on cyberchondria.

Methods

Inclusion Criteria

The €ligibility criteria included (1) age >18 years, (2) not
hospitalized or quarantined in the current or a past viral
pandemic dueto infection, (3) not having (or suspect as having)
COVID-19, (4) being ableto read and compl ete an online survey
and provide informed consent, (5) fluency in the Persian
language, and (6) currently living in Iran. Only completed
guestionnaires were analyzed.

M easures

The survey comprised the Cyberchondria Severity Scale, Fear
of COVID-19 Scale, Coronavirus Anxiety Scale, Anxiety
Sensitivity Index, and Intolerance of Uncertainty Scale.

https://www.jmir.org/2021/6/€26285

Wuetd

Cyberchondria Severity Scale-Short Form

The Cyberchondria Severity Scale-Short Form (CSS-12) [40]
is a 12-item self-report scale designed to assess anxiety
attributable to health-related online searches. Theitems (eg, “If
| notice an unexplained bodily sensation, | will search for it on
the Internet”) are rated on 5-point scale from 1 (never) to 5
(always). The scale comprises three subscales. compulsion,
distress, and mistrust of medical professionals. Higher scores
indicate greater cyberchondria. The internal consistency of the
CSS-12 in this study was excellent (Cronbach a=.90).

Fear of COVID-19 Scale

The Fear of COVID-19 Scale (FCV-199) [41] is a 7-item
unidimensional scalethat assessesfear of COVID-19. Theitems
(eg, “I am afraid of losing my life because of COVID-19") are
rated on a 5-point scale ranging from 1 (strongly disagree) to 5
(strongly agree). Higher scores indicate a greater fear of
COVID-19. The interna consistency of the FCV-19S in this
study was very good (Cronbach 0=.83).

Coronavirus Anxiety Scale

The 5-item Coronavirus Anxiety Scale (CAS) [42] assesses
dysfunctional anxiety associated with COVID-19. The items
(eg, “I had trouble falling or staying asleep because | was
thinking about the coronavirus’) are rated on a 5-point scale,
ranging from 1 (strongly disagree) to 5 (strongly agree). Higher
scores are associated with a COVID-19 anxiety diagnosis,
impairment, maladaptive coping, and suicidal ideation. The
internal consistency of the CAS in this study was excellent
(Cronbach a=.90).

The Anxiety Sensitivity | ndex-3

The Anxiety Sensitivity Index-3 (ASI-3) [43] is an 18-item
self-report scale that assesses anxiety-related symptoms. Items
(eg, “It scares me when my heart beatsrapidly”) are rated on a
5-point scale from O (not at all) to 4 (very much). Higher scores
indicate a more severe anxiety sensitivity level. The internal

consistency of the ASI-3in thisstudy wasvery good (Cronbach
0=.85).

I ntolerance of Uncertainty Scale-12

The Intolerance of Uncertainty Scale-12 (IUS-12) [44] is a
12-item scal e that assessesindividual s’ responsesto uncertainty.
The items (eg, “It frustrates me not having all the information
| need”) are rated on a 5-point scale from 1 (not at all
characteristic of me) to 5 (entirely characteristic of me). Higher
scores indicate greater uncertainty. The internal consistency of
the lUS-12 in this study was very good (Cronbach a=.82).

Participant Recruitment

The study was conducted during the COVID-19 pandemic
(October and November 2020) via convenience sampling; hence,
all data were collected online because face-to-face data
collection was not possible. The participantswere recruited over
a6-week period using an online platform to complete the survey.
Therecruitment processincluded advertising the study viasocial
mediaplatforms (Instagram, WhatsA pp) with linksto the survey.
In addition, the link was distributed on several academic forums.
Once the link was clicked, it led to an informed consent page

JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

to be read and agreed upon before proceeding to the survey.
Only those who provided informed consent were able to access
the survey. The informed consent page included information
about the study goals, such as the study’s objectives and
confidentiality.

Sample Size

A priori power analysis for multiple linear regression was
caculated using G*Power (Heinrich-Heine-Universitét
Diisseldorf) to determine the sample size, with an aphaof .025,
apower of 0.80, Cohen f2 of 0.02, and two predictors [45]. The

effect size value (Cohen ?=0.02) signifies small effect sizes,
according to Cohen’s guidelines [46]. The desired total sample
size was 576. In total, 694 participants were recruited in this
study, which allowed for a 20% data attrition.

Ethics

The study, including all assessments and procedures for the
study, were reviewed by the Nationa Institute for Medical
Research and Development and the Ingtitutional Human
Research Ethics Committee. The corresponding author’s
institutional review board also approved the research protocol
to ensure participant confidentiality, sampling, and informed
consent.

Data Analysis

Descriptive Statistics

Descriptive statistics were used to calculate the sample
characteristics. Absolute skewness and kurtosis val ues assessed
the normality assumption [47]. Variance inflation factor (VIF)
was utilized to examine multicollinearity (1<VIF<3) [48].
Pearson coefficient correlation analysis was carried out to
calculate the association between cyberchondria and the study
variables. There were no missing values in the assessed
variables. Therefore, no imputation method was implemented.

Multiple Mediation Analysis

Parallel multiple mediation analysis was conducted using SEM
with a95% CI for indirect effects and 5000 bootstrapping [49].
Once the measurement models were fitted to the data, 2 SEM
models were examined. The first SEM investigated the
relationships between fear of COVID-19 and COVID-19 anxiety
(as independent variables) with cyberchondria. Anxiety
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sensitivity and intolerance of uncertainty were potential
mediators. In the second SEM, the reverse model was examined.
Anindirect effect was considered statistically significant when

the bias-corrected CI does not include zero [50,51]. Cohen f2
values of 20.15 and =0.35 signified approximately moderate to
large effect sizes, according to Cohen’s guidelines [46]. SPSS
(version 25, IBM Corp) and AMOS (version 24, IBM Corp)
were utilized to test hypothesizes (two-tailed), and an apha
level of .05 was used to indicate statistical significance.

Results

Descriptive Statistics

Of the 820 returned surveys, 694 met the inclusion criteriaand
wereincluded intheanalysis. Therefore, the sample comprised
694 adults from the general population (males: n=343, 49.4%;
females: n=351, 50.6%) , with a mean age of 27.92 years (SD
5.22, range 19-41 years). The demographic characteristics of
the sample are shown in Table 1.

Therewas no significant difference between malesand females
(x2=0.09, P=.76). The participants were well educated and
young. With respect to educational level, 25.8% (n=179) had
completed high school, 49.2% (n=341) had abachelor’s degree,
and 25% (n=174) had a master's and/or higher degree.
Compared to males, femal es had significantly higher scoresfor
cyberchondria(t; go,=—2.85, P=.004, Cohen d=0.22), COVID-19
anxiety (t;egp=3.32, P<.001, Cohen d=0.26), and anxiety
sengitivity (t; gg,=—3.69, P<.001, Cohen d=0.29). Compared to
females, males had significantly higher scores for intolerance
of uncertainty (t; 6,=2.29, P=.02, Cohen d=0.18). Gender
differences for other variables were nonsignificant (P>.05)
(Table 1).

The univariate normality of the data was checked. Values of
skewness and kurtosis were within <|1|, suggesting the absence
of severe normality. The VIF values demonstrated no violation
of multicollinearity (Table 2). The Pearson coefficient
correlation analyses showed a moderate to large correlations
between variables (Table 2). Correlation analysis revealed a
moderate to large correlation between cyberchondria and fear
of COVID-19, COVID-19 anxiety, anxiety sensitivity, and
intolerance of uncertainty.
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Table 1. Demographic characteristics and descriptive statistics of the sample (N=694).

Characteristic Participants Statistics® P value
Gender, n (%) x?=0.09 .76
Male 343 (49.4)
Female 351 (50.6)
Agegroup, n (%) x2=11.60 .003
19-25 years 193 (27.8)
26-31 years 266 (38.3)
>31 years 235(33.9)
Age (years), mean (SD) 27.92 (5.29) t1 692=0.82 41
Cyberchondria, mean (SD) 33.17 (8.04) t1 ggp=2.85 004
Coronavirus anxiety, mean (SD) 11.91 (2.51) t1 607=3.32 .001
Fear of COVID-19, mean (SD) 15.21 (4.93) ty 692=—1.70 .09
Intolerance of uncertainty, mean (SD) 38.82 (9.52) t1 602=2.29 .02
Anxiety sensitivity, mean (SD) 28.52 (8.29) t1 602= —3.69 <.001
#Negative t values indicate that femal es obtained higher scores.
Table 2. Correlation matrix of main variables (N=694).
Item 1 2 3 4 5 6 Skewness Kurtosis ~ VIF?
1. Age 1.00 0.49 -0.99 _b
2. Cyberchondria —0.09° 1.00 0.38 0.85 251
3. Coronavirus anxiety 0.04 0.36¢ 1.00 0.70 -0.69 1.82
4. Fear of COVID-19 -0.06 0.469 0.294 1.00 0.39 0.75 135
5. Intolerance of uncertainty 0.269 0.434 0.319 0.299 1.00 0.65 -0.96 2.23
6. Anxiety sensitivity -0.03 0.319 0.274 0.449 0.36¢ 1.00 0.22 -1.02 1.92

8/|F: variance inflation factor.

ENot applicable.

CCorreation significant at the P<.05 level (two-tailed).
dcorrelation significant at the P<.01 level (two-tailed).

Multiple Mediation Analysis

Thefirst SEM mediation analysis showed that fear of COVID-19
and COVID-19 anxiety were significantly associated with
cyberchondria via both direct and indirect paths. The
standardized total effectsfor fear of COVID-19 and COVID-19
anxiety on cyberchondria were both statistically significant
(fear: B=.39, SE 0.04, P<.001, t=11.16, 95% CI 0.31-0.45;
anxiety: 3=.25, SE 0.03, P<.001, t=7.67, 95% CI 0.19-0.32).
Anxiety sensitivity and intolerance of uncertainty were also
positively associated with cyberchondria (Figure 1). In addition,
for fear of COVID-19 and COVID-19 anxiety, the indirect
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effects of anxiety sensitivity and intolerance of uncertainty on
cyberchondria were significant (Table 3).

In the reciprocal model, the standardized total effects of
cyberchondria on both fear of COVID-19 and COVID-19
anxiety were statisticaly significant (fear: =.45, SE 0.04,
P<.001, t=15.31, 95% CI 0.39-0.51; anxiety: 3=.36, SE 0.03,
P<.001, t=11.29, 95% CI 0.30-0.41. The indirect effects of
cyberchondria on COVID-19 anxiety via anxiety sensitivity
and intolerance of uncertainty were both significant. However,
only cyberchondria’s indirect effect on fear of COVID-19 via
anxiety sensitivity was significant (Figure 2). The effect sizes
for associationsin both mediation models are reported in Table
4,

JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et a
Figure 1. The multiple mediation model. Path coefficient: standardized coefficient (t value). ***P<.001 level (two-tailed).
Anxiety
Sensitivity [\
25(7.82) ##=
25(6.76)+
/ 21(6.23)+++
COVID-19
Anxiety 17(5.42)+
Cyberchondria
29(8.08)x+
Fear /
of COVID-19 15(3.83)#x
\ .11(2.75),P=.006
A0(11.22)w
~ Intolerance
Uncertainty
Table 3. Standardized indirect effects of model paths.
Model and indirect path? Beta? SE tvalue P value 95% ClI
Model 1
Coronavirus anxiety —> intolerance of uncertainty — cyberchondria .06 0.02 4,98 <.001 0.041t00.09
Fear of COVID-19 —> intolerance of uncertainty — cyberchondria .06 0.01 452 <.001 0.03t0 0.08
Coronavirus anxiety —> anxiety sensitivity — cyberchondria .02 0.01 223 .03 0.004t00.03
Fear of COVID-19 — anxiety sensitivity —> cyberchondria .04 0.02 2.67 .01 0.01to0 0.07
Model 2 (reciprocal model)
Cyberchondria—> intolerance of uncertainty — coronavirus anxiety .07 0.02 4.26 <.001 0.04t00.11
Cyberchondria—> anxiety sensitivity — coronavirus anxiety .04 0.01 2.98 .004 0.01t0 0.07
Cyberchondria—> intolerance of uncertainty — fear of COVID-19 .02 0.02 115 .25 -0.01t00.05
Cyberchondria—> anxiety sensitivity — fear of COVID-19 A1 0.02 6.99 <.001 0.081t00.15

8Arrow indicates path direction.
bBeta: standardized path coefficient.
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Figure 2. Thereciproca multiple mediation model. Path coefficient: standardized coefficient (t value), dash line: nonsignificant path. ***P<.001 level
(two-tailed).

9

Anxiety
Sensitivity

el

43(12.85)++

e

Cyberchondria

N

36(11.73)++

Table 4. Effect sizes of model paths.

25(6.94)+

33(8.63)

17(4.54) ——— | CcOvVID-19

Intolerance
Uncertainty

30(8.58) %

€

€2

Anxiety

Fear
of COVID-19

S

Model and path? Cohen f2 P value 95% Cl

Model 1
Fear of COVID-19 —> cyberchondria 0.10 <.001 0.06-0.16
Fear of COVID-19 —> intolerance of uncertainty 0.06 .002 0.03-0.09
Fear of COVID-19 —> anxiety sensitivity 0.19 <.001 0.13-0.27
Coronavirus anxiety —> cyberchondria 0.04 .008 0.02-0.07
Coronavirus anxiety — intolerance of uncertainty 0.07 .001 0.04-0.11
Coronavirus anxiety —> anxiety sensitivity 0.03 .04 0.01-0.06
Intolerance of uncertainty —> cyberchondria 0.08 .002 0.04-0.14
Anxiety sensitivity —> cyberchondria 0.01 .8 0.001-0.04

Model 2 ( reciprocal model )
Cyberchondria—> coronavirus anxiety 0.06 .001 0.03-0.10
Cyberchondria—> fear of COVID-19 0.12 <.001 0.07-0.19
Cyberchondria—> intolerance of uncertainty 0.23 <.001 0.15-0.31
Cyberchondria—> anxiety sensitivity 0.16 <.001 0.11-0.25
Intolerance of uncertainty — coronavirus anxiety 0.02 .03 0.01-0.05
Intolerance of uncertainty — fear of COVID-19 0.002 .65 0.00-0.01
Anxiety sensitivity —> coronavirus anxiety 0.01 A5 0.001-0.03
Anxiety sensitivity — fear of COVID-19 011 <.001 0.06-0.17

8Arrow indicates path direction.
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Discussion

Principal Findings

Understanding COVID-19 pandemic—elated psychopathol ogical
development has been limited due to numerous individual and
contextual factors. There is concern that individuals affected
by fear and anxiety generated by the pandemic will rapidly
outnumber infected cases. This study investigated the impact
of the relationship between cyberchondria and the fear and
anxiety generated by COVID-19. The study aso explored
whether the relationships would be mediated by theintolerance
of uncertainty and anxiety sensitivity. Results indicated that
greater fear and anxiety related to COVID-19 directly predicted
cyberchondria[52-54] and indirectly viathe mediator variables.
Cyberchondria and anxiety generated by COVID-19 was
bidirectional. A higher level of cyberchondriadirectly predicted
ahigher level of fear and anxiety generated by COVID-19, and
indirectly viathe mediators.

The mediation analysis empirically showed that intolerance of
uncertainty and anxiety sensitivity mediated the associations
between fear and anxiety generated by COVID-19 on
cyberchondria. In the context of COVID-19, individuals with
ahigher intolerance of uncertainty levels may search for medical
information to reduce uncertainty that results in additional
negative experience [55-57]. Intolerance of uncertainty amplifies
both threat perception and uncertainty perception [58], which
can lead to more engagement in safety behaviors (eg, checking
behavior) [59]. Like a vicious circle, seeking health-related
information on the internet to reduce uncertainty may be
associated with greater levels of uncertainty and therefore
amplify health anxiety. These safety-seeking behaviorsto reduce
uncertainty are often not long lasting. In addition, most
uncertainty reduction attempts meet with information that is
overly brief and inaccurate, which can lead to greater levels of
uncertainty. Moreover, uncertai nty-reducing behaviors can lead
to greater uncertainty perceptions and/or higher perceived threat
severity. During apandemic, individualswith ahigh intolerance
of uncertainty perceivelow-risk situations as highly threatening
and report higher anxiety levels[34].

Individuals with high anxiety sensitivity (1) are more afraid of
pain and more likely to seek unnecessary treatment for minor
pain symptoms[60]; and (2) may misinterpret symptoms, which
can result in bodily sensations related to anxiety (eg, sweating,
shaky hands) that may be interpreted as severe physica
symptomsor illness[61]. Sinceindividualswith elevated anxiety
sensitivity interpret anxiety-related bodily sensations to be
dangerous, they exhibit increased online medica
informati on-seeking behaviorsin an attempt to placate concerns
about the origins of anxiety-related bodily sensations.
Specifically, this cognitive-affective condition is considered
conceptualy distinct from anxiety and reflects the fear of
anxious arousal symptoms. Anxiety sensitivity isamore robust
predictor of posttraumatic symptoms with a moderate to large
effect size [62]. On the other hand, the reduction in anxiety
sensitivity positively predicts a reduction in the severity of
anxiety symptoms[63,64]. Thistheoretical processisconsistent
with research that has found the engagement in safety behaviors,
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including using medical websites to investigate medical
symptoms, results in increased levels of health anxiety. With
respect to the bidirectional associations between intolerance of
uncertainty and anxiety sensitivity, findings suggest that
evaluation of both conditions can add to the diagnosis process
for individuals with cyberchondria.

This study also found some gender differences. In line with the
few studies to date, females reported a higher levels for
cyberchondria than males [65]. Females also reported higher
levels of COVID-19 anxiety and anxiety sensitivity than males
in this study. In line with recent studies, femal es reported more
psychological problems associated with COVID-19 than males
[66-68]. Our findings concur with previous studies indicating
that femalesreport greater psychological problemsand are more
likely to develop anxiety symptomsthan males[69]. Regarding
age, the results suggest that behaviors related to cyberchondria
appear to be more prevalent among younger individuals[70,71].

Limitations

The findings of this study should be interpreted in light of
several limitations. This study was conducted during October
2020 at the height of the COVID-19 pandemic in lran.
Therefore, to minimize infection risk, online data collection
was utilized rather than atraditional face-to-face method. Online
data collection may limit the participation of specific relevant
population groups (eg, disadvantaged groups such as those
living in poverty who may not have internet access). Therefore,
the data do not represent al groups views, affecting the
generalizability of the study’s findings. However, online data
collection tends to provide more honest and truthful responses
than offline methods[72]. Moreover, all datawere self-reported
and are therefore subject to well-established method biases. It
should also be noted that the data collected did not include some
potentially important variables such as whether (1) the
participants were currently working or whether they had lost
their job asaresult of the pandemic, (2) they and/or their family
members had experienced COVID-19, and (3) whether they
had financia problems as a result of the pandemic. These are
all variables that could be considered in future research when
reexamining the variables of this study. Finally, the data were
cross-sectional; therefore, determining the true relationships
and directions of causality between the study variables is not
possible. Future studies would need longitudinal designs to
determine true causality.

Conclusion

Degspite these limitations, the findings of the first SEM suggest
that anxiety sensitivity and/or intolerance of uncertainty may
lead to the development of cyberchondriain the context of the
COVID-19 pandemic, with small to moderate effect sizes. In
this study, greater fear and anxiety of COVID-19 were
associated with greater cyberchondria. However, the reverse
SEM demonstrated that cyberchondria is also associated with
the study construct, with moderate to large effect sizes. In
addition to the pandemic, anxiety sensitivity and intolerance of
uncertainty can be critical in increasing or maintaining
psychopathological development, as well as physical and
psychological dysfunctions [73-75]. Given the co-occurring
nature of mental health problems during the current pandemic,
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disorder-specific interventions may be difficult to justify when
the clinical reality is complex and comorbidities are the norm
[76]. Many clinical studies have recommended shifting from
the traditional specific disorder—focused approach toward a
transdiagnostic treatment as an alternative approach. Despite
some scholars’ assertions[77], the findings of this study do not
justify cyberchondria as a transdiagnostic condition. However,
the transdiagnostic treatments or application of the relative
modules may be effective in treatment for cyberchondria. For
example, higher self-awareness and contextual awarenessenable
individuals to clearly identify the triggering of negative
responses and can help reduce mal adaptive cognitive patterns
by facilitating awareness or attention toward an object (eg,
heartbeat, breathing) in a mindful manner [78,79]. To provide
adaptive emotional responding to anxiety-related bodily
sensations, self-awareness can be promoted by the

Wuetd

mindfulness-based stress reduction therapy or other unified
protocols [80].

This study’s findings help to explain how the consequences of
the pandemic can be associated with cyberchondria. The role
of cyberchondria in the exacerbation of pandemic-related
psychological distress can provide further evidence that
mal adaptive new ageissuesrelated to human-internet interaction
need further attention from scholars, policymakers, and health
care practitioners. Finally, based on the findings here,
cyberchondria must be viewed as a significant public health
issue. Importantly, increasing awareness about cyberchondria
and online behavior at both the individual and collective levels
must be prioritized to enhance preparedness and reduce adverse
effects associated with the current pandemic and future medical
crises.

Acknowledgments

Thisresearch was supported by the following special projects: “ Response, Management and I mpact of Public Health Events Such
as the COVID-19 Epidemic,” Kaili University (2020)—Empirical Investigation and Research on the Impact of the COVID-19
Epidemic on Key Industriesin Guizhou (project number: Y QZX201902); and “ Highlight the Characteristics of Running a School,”
Kaili University (2020) (engineering subjects)—A Study on the Value Perception and Purchase Behavior of Camellia Qil in
Southeast Guizhou: Based on Consumer Surveys (project number: 2020gkzs02).

Conflictsof Interest
None declared.

References

1. WangC,PanR,Wan X, TanY, XuL, Ho CS, et a. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int J
Environ Res Public Health 2020 Mar 06;17(5) [FREE Full text] [doi: 10.3390/ijerph17051729] [Medline: 32155789]

2. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et a. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. The Lancet 2020 Mar 14;395(10227):912-920. [doi:
10.1016/S0140-6736(20)30460-8] [Medline: 32112714]

3. Asmundson GJ, Taylor S. Coronaphobiarevisted: A state-of-the-art on pandemic-related fear, anxiety, and stress. JAnxiety
Disord 2020 Dec;76:102326 [FREE Full text] [doi: 10.1016/j.janxdis.2020.102326] [Medline: 33142124]

4.  Nazari N, Zekiy AO, Feng L, Griffiths MD. Psychometric Validation of the Persian Version of the COVID-19-Related
Psychological Distress Scale and Association with COVID-19 Fear, COVID-19 Anxiety, Optimism, and Lack of Resilience.
Int JMent Health Addict 2021 May 14:1-16 [FREE Full text] [doi: 10.1007/s11469-021-00540-z] [Medline: 34007255]

5. RiehmKE, Holingue C, Kalb LG, Bennett D, Kapteyn A, Jiang Q, et a. Associations Between Media Exposure and Mental
DistressAmong U.S. Adultsat the Beginning of the COVID-19 Pandemic. Am JPrev Med 2020 Nov;59(5):630-638 [FREE
Full text] [doi: 10.1016/j.amepre.2020.06.008] [Medline: 33011008]

6.  Elhai JD, Yang H, McKay D, Asmundson GJ. COVID-19 anxiety symptoms associated with problematic smartphone use
severity in Chinese adults. J Affect Disord 2020 Sep 01;274:576-582 [FREE Full text] [doi: 10.1016/].jad.2020.05.080]
[Medline: 32663990]

7.  Garfin DR, Silver RC, Holman EA. The novel coronavirus (COVID-2019) outbreak: Amplification of public health
consequences by media exposure. Health Psychol 2020 May;39(5):355-357 [FREE Full text] [doi: 10.1037/hea0000875]
[Medline: 32202824]

8.  StarcevicV, Berle D. Cyberchondria: An old phenomenon in anew guise? In: Aboujaoude E, Starcevic V, editors. Mental
Health in the Digital Age: Grave Dangers, Great Promise. Oxford, UK: Oxford University Press; 2015.

9.  StarcevicV, Berle D. Cyberchondria: towards a better understanding of excessive health-related Internet use. Expert Rev
Neurother 2013 Feb;13(2):205-213. [doi: 10.1586/ern.12.162] [Medline: 23368807]

10. Olatunji BO, Kauffman BY, Meltzer S, Davis ML, Smits JAJ, Powers MB. Cognitive-behavioral therapy for
hypochondriasig/health anxiety: a meta-analysis of treatment outcome and moderators. Behav Res Ther 2014 Jul;58:65-74.
[doi: 10.1016/j.brat.2014.05.002] [Medline: 24954212]

11.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5. 5th ed. Virginia, US:
American Psychiatric Association; 2013.

https://www.jmir.org/2021/6/€26285 JMed Internet Res 2021 | vol. 23 | iss. 6| €26285 | p. 9

(page number not for citation purposes)


https://www.mdpi.com/resolver?pii=ijerph17051729
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30460-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32112714&dopt=Abstract
http://europepmc.org/abstract/MED/33142124
http://dx.doi.org/10.1016/j.janxdis.2020.102326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33142124&dopt=Abstract
http://europepmc.org/abstract/MED/34007255
http://dx.doi.org/10.1007/s11469-021-00540-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34007255&dopt=Abstract
http://europepmc.org/abstract/MED/33011008
http://europepmc.org/abstract/MED/33011008
http://dx.doi.org/10.1016/j.amepre.2020.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33011008&dopt=Abstract
http://europepmc.org/abstract/MED/32663990
http://dx.doi.org/10.1016/j.jad.2020.05.080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32663990&dopt=Abstract
http://europepmc.org/abstract/MED/32202824
http://dx.doi.org/10.1037/hea0000875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202824&dopt=Abstract
http://dx.doi.org/10.1586/ern.12.162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23368807&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2014.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24954212&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

VismaraM, Caricasole V, Starcevic V, Cinosi E, Dell'Osso B, Martinotti G, et al. Is cyberchondria a new transdiagnostic
digital compulsive syndrome? A systematic review of the evidence. Compr Psychiatry 2020 May;99:152167 [FREE Full
text] [doi: 10.1016/j.comppsych.2020.152167] [Medline: 32146315]

McMullan RD, Berle D, Arndez S, Starcevic V. The relationshi ps between health anxiety, online health information seeking,
and cyberchondria: Systematic review and meta-analysis. J Affect Disord 2019 Dec 15;245:270-278. [doi:
10.1016/j.jad.2018.11.037] [Medline: 30419526]

Nekliudov NA, Blyuss O, Cheung K, Petrou L, Genuneit J, Sushentsev N, et al. Excessive Media Consumption About
COVID-19 is Associated With Increased State Anxiety: Outcomes of aLarge Online Survey in Russia. JMed Internet Res
2020 Sep 11;22(9):€20955 [FREE Full text] [doi: 10.2196/20955] [Medline: 32788143]

Starcevic V, Berle D, Arnaez S. Recent Insights Into Cyberchondria. Curr Psychiatry Rep 2020 Aug 27;22(11):56 [FREE
Full text] [doi: 10.1007/s11920-020-01179-8] [Medline: 32852626]

McManusF, Leung C, MuseK, Williams IMG. Understanding ‘ cyberchondria : an interpretive phenomenol ogical analysis
of the purpose, methods and impact of seeking health information online for those with health anxiety. Cogn Behav Therap
2015 Jan 12;7. [doi: 10.1017/S1754470X 14000270]

van den Heuvel OA, Veale D, Stein DJ. Hypochondriasis: considerations for ICD-11. Braz J Psychiatry 2014;36 Suppl
1(suppl 1):21-27 [FREE Full text] [doi: 10.1590/1516-4446-2013-1218] [Medline: 25388609]

Maftei A, Holman AC. Cyberchondria During the Coronavirus Pandemic: The Effects of Neuroticism and Optimism. Front
Psychol 2020 Oct 30;11:567345 [FREE Full text] [doi: 10.3389/fpsyg.2020.567345] [Medline: 33192848]

Gratz KL, Weiss NH, Tull MT. Examining Emotion Regulation as an Outcome, Mechanism, or Target of Psychological
Treatments. Curr Opin Psychol 2015 Jun 01;3:85-90 [FREE Full text] [doi: 10.1016/j.copsyc.2015.02.010] [Medline:
25859561]

Nguyen LH, Drew DA, Graham M S, Joshi AD, Guo C, Ma W, COronavirus Pandemic Epidemiology Consortium. Risk
of COVID-19 among front-line health-care workers and the general community: a prospective cohort study. Lancet Public
Health 2020 Sep;5(9):e475-e483 [FREE Full text] [doi: 10.1016/S2468-2667(20)30164-X] [Medline: 32745512]

Bendau A, Petzold MB, Pyrkosch L, Mascarell Maricic L, Betzler F, Rogoll J, et al. Associations between COVID-19
related media consumption and symptoms of anxiety, depression and COVID-19 related fear in the general population in
Germany. Eur Arch Psychiatry Clin Neurosci 2021 Mar 20;271(2):283-291 [EREE Full text] [doi:
10.1007/s00406-020-01171-6] [Medline: 32691135]

LiuM, Zhang H, Huang H. Media exposure to COVID-19 information, risk perception, social and geographical proximity,
and self-rated anxiety in China. BMC Public Health 2020 Nov 04;20(1):1649 [EREE Full text] [doi:
10.1186/s12889-020-09761-8] [Medline: 33148201]

Kubb C, Foran H. Measuring COVID-19 Related Anxiety in Parents: Psychometric Comparison of Four Different Inventories.
JMIR Ment Health 2020 Dec 03;7(12):€24507 [FREE Full text] [doi: 10.2196/24507] [Medline: 33197233]

Mahmud M S, Talukder MU, Rahman SM. Does 'Fear of COVID-19' trigger future career anxiety? An empirical investigation
considering depression from COVID-19 as amediator. Int J Soc Psychiatry 2020 Jul 02 [EREE Full text] [doi:
10.1177/0020764020935488] [Medline: 32615833]

Arpaci |, Karatas K, Baloglu M. The development and initial testsfor the psychometric properties of the COVID-19 Phobia
Scale (C19P-S). Pers Individ Dif 2020 Oct 01;164:110108 [FREE Full text] [doi: 10.1016/j.paid.2020.110108] [Medline:
32394993]

FengL, Dong Z, Yan R, Wu X, Zhang L, MaJ, et al. Psychological distressin the shadow of the COVID-19 pandemic:
Preliminary development of an assessment scale. Psychiatry Res 2020 Sep;291:113202 [FREE Full text] [doi:
10.1016/j.psychres.2020.113202] [Medline: 32535511]

Voitsidis P, Gliatas |, Bairachtari V, Papadopoulou K, Papageorgiou G, Parlapani E, et al. Insomnia during the COVID-19
pandemicin aGreek population. Psychiatry Res 2020 May 12;289:113076. [doi: 10.1016/j.psychres.2020.113076] [Medline:
33242799

Menon V, Kar SK, Tripathi A, Nebhinani N, Varadharajan N. Cyberchondria: conceptual relation with health anxiety,
assessment, management and prevention. Asian J Psychiatr 2020 Oct;53:102225. [doi: 10.1016/j.8)p.2020.102225] [Medline:
32585634]

McElroy E, Shevlin M. The development and initial validation of the cyberchondria severity scale (CSS). J Anxiety Disord
2014 Mar;28(2):259-265. [doi: 10.1016/j.janxdis.2013.12.007] [Medline: 24508033]

Bajcar B, Babiak J. Neuroticism and cyberchondria: The mediating role of intolerance of uncertainty and defensive pessimism.
Personality and Individual Differences 2020 Aug;162:110006. [doi: 10.1016/j.paid.2020.110006]

Swee MB, Olino TM, Heimberg RG. Worry and anxiety account for unique variance in the relationship between intolerance
of uncertainty and depression. Cogn Behav Ther 2019 May 25;48(3):253-264. [doi: 10.1080/16506073.2018.1533579]
[Medline: 30354911]

Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard IM. Fear of the coronavirus (COVID-19): Predictorsin an
online study conducted in March 2020. J Anxiety Disord 2020 Aug;74:102258 [FREE Full text] [doi:
10.1016/j.janxdis.2020.102258] [Medline; 32569905]

https://www.jmir.org/2021/6/e26285 JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 10

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0010-440X(20)30009-2
https://linkinghub.elsevier.com/retrieve/pii/S0010-440X(20)30009-2
http://dx.doi.org/10.1016/j.comppsych.2020.152167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32146315&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.11.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30419526&dopt=Abstract
https://www.jmir.org/2020/9/e20955/
http://dx.doi.org/10.2196/20955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32788143&dopt=Abstract
http://europepmc.org/abstract/MED/32852626
http://europepmc.org/abstract/MED/32852626
http://dx.doi.org/10.1007/s11920-020-01179-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32852626&dopt=Abstract
http://dx.doi.org/10.1017/S1754470X14000270
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-44462014000400021&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/1516-4446-2013-1218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25388609&dopt=Abstract
https://doi.org/10.3389/fpsyg.2020.567345
http://dx.doi.org/10.3389/fpsyg.2020.567345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33192848&dopt=Abstract
http://europepmc.org/abstract/MED/25859561
http://dx.doi.org/10.1016/j.copsyc.2015.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25859561&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2468-2667(20)30164-X
http://dx.doi.org/10.1016/S2468-2667(20)30164-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32745512&dopt=Abstract
http://europepmc.org/abstract/MED/32691135
http://dx.doi.org/10.1007/s00406-020-01171-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32691135&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09761-8
http://dx.doi.org/10.1186/s12889-020-09761-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33148201&dopt=Abstract
https://mental.jmir.org/2020/12/e24507/
http://dx.doi.org/10.2196/24507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33197233&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0020764020935488?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0020764020935488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32615833&dopt=Abstract
http://europepmc.org/abstract/MED/32394993
http://dx.doi.org/10.1016/j.paid.2020.110108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32394993&dopt=Abstract
http://europepmc.org/abstract/MED/32535511
http://dx.doi.org/10.1016/j.psychres.2020.113202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32535511&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2020.113076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33242799&dopt=Abstract
http://dx.doi.org/10.1016/j.ajp.2020.102225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32585634&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2013.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24508033&dopt=Abstract
http://dx.doi.org/10.1016/j.paid.2020.110006
http://dx.doi.org/10.1080/16506073.2018.1533579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30354911&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0887-6185(20)30072-4
http://dx.doi.org/10.1016/j.janxdis.2020.102258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32569905&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,
46.
47.
48.
49,
50.
51.

52.

53.

55.

56.

Lee SA, Crunk EA. Fear and Psychopathology During the COVID-19 Crisis: Neuroticism, Hypochondriasis,
Reassurance-Seeking, and Coronaphaobia as Fear Factors. Omega (Westport) 2020 Aug 06:30222820949350. [doi:
10.1177/0030222820949350] [Medline: 32762291]

Taha S, Matheson K, Cronin T, Anisman H. Intolerance of uncertainty, appraisals, coping, and anxiety: the case of the
2009 HAIN1 pandemic. Br J Health Psychol 2014 Sep 09;19(3):592-605. [doi: 10.1111/bjhp.12058] [Medline: 23834735]
Reiss S, Peterson RA, Gursky DM, McNally RJ. Anxiety sensitivity, anxiety frequency and the prediction of fearfulness.
Behaviour Research and Therapy 1986;24(1):1-8. [doi: 10.1016/0005-7967(86)90143-9]

Holmes EA, O'Connor RC, Perry VH, Tracey |, Wessely S, Arseneault L, et al. Multidisciplinary research priorities for
the COVID-19 pandemic: a call for action for mental health science. The Lancet Psychiatry 2020 Jun 15;7(6):547-560
[FREE Full text] [doi: 10.1016/S2215-0366(20)30168-1] [Medline: 32304649]

Fergus TA. Anxiety sensitivity and intolerance of uncertainty as potential risk factors for cyberchondria: A replication and
extension examining dimensions of each construct. JAffect Disord 2015 Sep 15;184:305-309. [doi: 10.1016/j.jad.2015.06.017]
[Medline: 26141807]

Fergus TA. Cyberchondriaand intolerance of uncertainty: examining when individual s experience health anxiety in response
to Internet searches for medical information. Cyberpsychol Behav Soc Netw 2013 Oct;16(10):735-739. [doi:
10.1089/cyber.2012.0671] [Medline: 23992476]

Norr AM, Allan NP, Macatee RJ, Keough ME, Schmidt NB. The effects of an anxiety sensitivity intervention on anxiety,
depression, and worry: mediation through affect tolerances. Behav Res Ther 2014 Aug;59:12-19 [FREE Full text] [doi:
10.1016/j.brat.2014.05.011] [Medline: 24949907]

McElroy E, Kearney M, Touhey J, Evans J, Cooke Y, Shevlin M. The CSS-12: Devel opment and Validation of a Short-Form
Version of the Cyberchondria Severity Scale. Cyberpsychol Behav Soc Netw 2019 May;22(5):330-335. [doi:
10.1089/cyber.2018.0624] [Medline: 31013440]

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]

Lee SA. Coronavirus Anxiety Scale: A brief mental health screener for COVID-19 related anxiety. Death Stud
2020;44(7):393-401. [doi: 10.1080/07481187.2020.1748481] [Medline: 32299304]

Taylor S, Zvolensky MJ, Cox BJ, Deacon B, Heimberg RG, Ledley DR, et al. Robust dimensions of anxiety sensitivity:
development and initial validation of the Anxiety Sensitivity Index-3. Psychol Assess 2007 Jun;19(2):176-188. [doi:
10.1037/1040-3590.19.2.176] [Medline: 17563199]

Carleton RN, Norton MAPJ, Asmundson GJG. Fearing the unknown: a short version of the Intolerance of Uncertainty
Scale. J Anxiety Disord 2007;21(1):105-117. [doi: 10.1016/j.janxdis.2006.03.014] [Medline: 16647833]

Faul F, Erdfelder E, Buchner A, Lang A. Statistical power analysesusing G* Power 3.1: Testsfor correlation and regression
analyses. Behavior Research Methods 2009 Nov;41(4):1149-1160. [doi: 10.3758/brm.41.4.1149]

Cohen J. Statistical Power Analysisfor the Behavioral Sciences, 2nd Edition. New York, NY: Routledge; 1988.
Tabachnick B, Fidell L. Using Multivariate Statistics. Boston, MA: Pearson; 2014.

Hair J, Black W, Babin B, Anderson R, Black W, Anderson R. Chapter 4 Multivariate data analysis. In: Klemeld J, editor.
Wiley Seriesin Probability and Statistics. Hoboken, NJ: John Wiley & Sons, Inc; 2018.

Kane L, Ashbaugh AR. Simple and parallel mediation: A tutorial exploring anxiety sensitivity, sensation seeking, and
gender. TQMP 2017 Oct 01;13(3):148-165. [doi: 10.20982/tqmp.13.3.p148]

Hayes AF, Preacher KJ. Statistical mediation analysis with amulticategorical independent variable. Br JMath Stat Psychol
2014 Nov;67(3):451-470. [doi: 10.1111/bmsp.12028] [Medline: 24188158]

MacKinnon DP, Fairchild AJ, Fritz MS. Mediation analysis. Annu Rev Psychol 2007;58:593-614 [FREE Full text] [doi:
10.1146/annurev.psych.58.110405.085542] [Medline: 16968208]

Lin C, Brostrom A, Griffiths MD, Pakpour AH. Investigating mediated effects of fear of COVID-19 and COVID-19
misunderstanding in the association between problematic social media use, psychological distress, and insomnia. Internet
Interv 2020 Sep;21:100345 [FREE Full text] [doi: 10.1016/j.invent.2020.100345] [Medline: 32868992]

LiuY,Caol,Li X, JaY, XiaH. Awareness of mental health problemsin patientswith coronavirusdisease 19 (COVID-19):
A lesson from an adult man attempting suicide. Asian J Psychiatr 2020 Jun;51:102106 [FREE Full text] [doi:
10.1016/j.8p.2020.102106] [Medline: 32334411]

Jungmann SM, Witthéft M. Health anxiety, cyberchondria, and coping in the current COV1D-19 pandemic: Which factors
arerelated to coronavirus anxiety? J Anxiety Disord 2020 Jun;73:102239 [EREE Full text] [doi:
10.1016/j.janxdis.2020.102239] [Medline; 32502806]

Wheaton MG, Messner GR, Marks JB. Intolerance of uncertainty as a factor linking obsessive-compulsive symptoms,
health anxiety and concerns about the spread of the novel coronavirus (COVID-19) in the United States. J Obsessive
Compuls Relat Disord 2021 Jan;28:100605 [FREE Full text] [doi: 10.1016/j.jocrd.2020.100605] [Medline: 33251098]
Tull MT, Barbano AC, Scamaldo KM, Richmond JR, Edmonds KA, Rose JP, et al. The prospectiveinfluence of COVID-19
affective risk assessments and intolerance of uncertainty on later dimensions of health anxiety. J Anxiety Disord 2020
Oct;75:102290 [FREE Full text] [doi: 10.1016/j.janxdis.2020.102290] [Medline: 32823216]

https://www.jmir.org/2021/6/e26285 JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1177/0030222820949350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32762291&dopt=Abstract
http://dx.doi.org/10.1111/bjhp.12058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23834735&dopt=Abstract
http://dx.doi.org/10.1016/0005-7967(86)90143-9
http://europepmc.org/abstract/MED/32304649
http://dx.doi.org/10.1016/S2215-0366(20)30168-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32304649&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2015.06.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26141807&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2012.0671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23992476&dopt=Abstract
http://europepmc.org/abstract/MED/24949907
http://dx.doi.org/10.1016/j.brat.2014.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24949907&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2018.0624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31013440&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/10.1080/07481187.2020.1748481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32299304&dopt=Abstract
http://dx.doi.org/10.1037/1040-3590.19.2.176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17563199&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2006.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16647833&dopt=Abstract
http://dx.doi.org/10.3758/brm.41.4.1149
http://dx.doi.org/10.20982/tqmp.13.3.p148
http://dx.doi.org/10.1111/bmsp.12028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24188158&dopt=Abstract
http://europepmc.org/abstract/MED/16968208
http://dx.doi.org/10.1146/annurev.psych.58.110405.085542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16968208&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(20)30111-1
http://dx.doi.org/10.1016/j.invent.2020.100345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32868992&dopt=Abstract
http://europepmc.org/abstract/MED/32334411
http://dx.doi.org/10.1016/j.ajp.2020.102106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32334411&dopt=Abstract
http://europepmc.org/abstract/MED/32502806
http://dx.doi.org/10.1016/j.janxdis.2020.102239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32502806&dopt=Abstract
http://europepmc.org/abstract/MED/33251098
http://dx.doi.org/10.1016/j.jocrd.2020.100605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33251098&dopt=Abstract
http://europepmc.org/abstract/MED/32823216
http://dx.doi.org/10.1016/j.janxdis.2020.102290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32823216&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Seyed Hashemi SG, Hosseinnezhad S, Dini S, GriffithsMD, Lin C, Pakpour AH. The mediating effect of the cyberchondria
and anxiety sensitivity in the association between problematic internet use, metacognition beliefs, and fear of COVID-19
among Iranian online population. Heliyon 2020 Oct;6(10):€05135 [FREE Full text] [doi: 10.1016/j.heliyon.2020.e05135]
[Medline: 33072911]

Freeston M, Tiplady A, Mawn L, Bottesi G, Thwaites S. Towardsamodel of uncertainty distressin the context of Coronavirus
(COVID-19). PsyArXiv Preprints. Preprint posted online April 14, 2020 2021. [doi: 10.31234/osf.io/v8g6m]

Bottesi G, Noventa S, Freeston MH, Ghisi M. Seeking certainty about I ntolerance of Uncertainty: Addressing old and new
issues through the Intolerance of Uncertainty Scale-Revised. PL0oS One 2019;14(2):€0211929 [FREE Full text] [doi:
10.1371/journal .pone.0211929] [Medline: 30742694]

Gutierrez R, Hirani T, CurtisL, Ludlow AK. Metacognitive beliefs mediate the relationship between anxiety sensitivity
and traits of obsessive-compulsive symptoms. BMC Psychol 2020 Apr 26;8(1):40 [FREE Full text] [doi:
10.1186/s40359-020-00412-6] [Medline: 32336292]

Oser M, Khan A, Kolodzigf M, Gruner G, Barsky AJ, Epstein L. Mindfulness and | nteroceptive Exposure Therapy for
Anxiety Sensitivity in Atrial Fibrillation: A Pilot Study. Behav Modif 2021 May 24;45(3):462-479. [doi:
10.1177/0145445519877619] [Medline: 31550903]

Naragon-Gainey K. Meta-analysis of the relations of anxiety sensitivity to the depressive and anxiety disorders. Psychol
Bull 2010 Jan;136(1):128-150. [doi: 10.1037/a0018055] [Medline: 20063929]

Hovenkamp-Hermelink J, Van Der Veen D, Oude Voshaar R, Batelaan N, Penninx B, SchoeversR, et al. Anxiety sensitivity:
longitudinal stability and association with anxiety severity. Front. Psychiatry 2017;8. [doi: 10.3389/conf.fpsyt.2017.48.00039]
Stanley IH, Boffa JW, Rogers ML, Hom MA, Albanese BJ, Chu C, et al. Anxiety sensitivity and suicidal ideation/suicide
risk: A meta-analysis. J Consult Clin Psychol 2018 Nov;86(11):946-960 [ FREE Full text] [doi: 10.1037/ccp0000342]
[Medline: 30335426]

Barke A, Bleichhardt G, Rief W, Doering BK. The Cyberchondria Severity Scale (CSS): German Validation and Devel opment
of a Short Form. Int J Behav Med 2016 Oct 1;23(5):595-605. [doi: 10.1007/s12529-016-9549-8] [Medline: 26931780]
Nazari N, Griffiths MD. Psychometric validation of the Persian version of the Emotional Style Questionnaire. Curr Psychol
2020 Nov 26:1-13 [FREE Full text] [doi: 10.1007/s12144-020-01205-1] [Medline: 33262561]

Shil,LuZz,QueJ Huang X, LiuL, RanM, et a. Prevalence of and Risk Factors Associated With Mental Health Symptoms
Among the General Population in China During the Coronavirus Disease 2019 Pandemic. JAMA Netw Open 2020 Jul
01;3(7):€2014053 [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.14053] [Medline: 32609353]

Lebel C, MacKinnon A, Bagshawe M, Tomfohr-Madsen L, Giesbrecht G. Elevated depression and anxiety symptoms
among pregnant individual s during the COV1D-19 pandemic. J Affect Disord 2020 Dec 01;277:5-13 [FREE Full text] [doi:
10.1016/j.jad.2020.07.126] [Medline: 32777604]

Bluml V, KapustaND, Doering S, Bréhler E, Wagner B, Kersting A. Personality factors and suiciderisk in arepresentative
sample of the German general population. PLoS One 2013 Oct 4;8(10):€76646 [FREE Full text] [doi:

10.1371/journal .pone.0076646] [Medline: 24124582]

Durak Batigiin A, Senkal Ertiirk I, Gér N, Koémiircii Akik B. The pathways from distress tolerance to Cyberchondria: A
multiple-group path model of young and middle adulthood samples. Curr Psychol 2020 Sep 05:1-9 [FREE Full text] [doi:
10.1007/s12144-020-01038-y] [Medline: 32921966]

Fergus TA, Spada MM. Cyberchondria: Examining relations with problematic Internet use and metacognitive beliefs. Clin
Psychol Psychother 2017 Nov;24(6):1322-1330. [doi: 10.1002/cpp.2102] [Medline; 28621035]

Griffiths MD. The Use of Online Methodologies in Data Collection for Gambling and Gaming Addictions. Int J Ment
Health Addiction 2009 Apr 8;8(1):8-20. [doi: 10.1007/s11469-009-9209-1]

Sauer-Zavala S, Bentley KH, Steele SJ, Tirpak JW, Ametaj AA, Nauphal M, et al. Treating depressive disorders with the
Unified Protocol: A preliminary randomized evaluation. J Affect Disord 2020 Mar 01;264:438-445 [FREE Full text] [doi:
10.1016/j.jad.2019.11.072] [Medline: 31759672]

Nazari N, Sadeghi M, Ghadampour E, Mirzaeefar D. Transdiagnostic treatment of emotional disordersin people with
multiple sclerosis: randomized controlled trial. BMC Psychol 2020 Oct 31;8(1):114 [FREE Full text] [doi:
10.1186/s40359-020-00480-8] [Medline: 33129356]

Restubog SLD, Ocampo ACG, Wang L. Taking control amidst the chaos: Emotion regulation during the COVID-19
pandemic. J Vocat Behav 2020 Jun;119:103440 [FREE Full text] [doi: 10.1016/j.jvb.2020.103440] [Medline: 32390659]
Holmes EA, Ghaderi A, Harmer CJ, Ramchandani PG, Cuijpers P, Morrison AP, et a. The Lancet Psychiatry Commission
on psychological treatments research in tomorrow's science. The Lancet Psychiatry 2018 Mar;5(3):237-286. [doi:
10.1016/S2215-0366(17)30513-8] [Medline: 29482764]

Jokic-Begic N, Lauri KorgjlijaA, Mikac U. Cyberchondriain the age of COVID-19. PLoS One 2020;15(12):€0243704
[EREE Full text] [doi: 10.1371/journal.pone.0243704] [Medline: 33332400]

Bonanno GA, Maccallum F, Malgaroli M, Hou WK. The Context Sensitivity Index (CSI): Measuring the Ability to |dentify
the Presence and Absence of Stressor Context Cues. Assessment 2020 Mar 21;27(2):261-273. [doi:
10.1177/1073191118820131] [Medline: 30577707]

https://www.jmir.org/2021/6/e26285 JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 12

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(20)31978-2
http://dx.doi.org/10.1016/j.heliyon.2020.e05135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33072911&dopt=Abstract
http://dx.doi.org/10.31234/osf.io/v8q6m
https://dx.plos.org/10.1371/journal.pone.0211929
http://dx.doi.org/10.1371/journal.pone.0211929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30742694&dopt=Abstract
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-020-00412-6
http://dx.doi.org/10.1186/s40359-020-00412-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32336292&dopt=Abstract
http://dx.doi.org/10.1177/0145445519877619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31550903&dopt=Abstract
http://dx.doi.org/10.1037/a0018055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20063929&dopt=Abstract
http://dx.doi.org/10.3389/conf.fpsyt.2017.48.00039
http://europepmc.org/abstract/MED/30335426
http://dx.doi.org/10.1037/ccp0000342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30335426&dopt=Abstract
http://dx.doi.org/10.1007/s12529-016-9549-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26931780&dopt=Abstract
http://europepmc.org/abstract/MED/33262561
http://dx.doi.org/10.1007/s12144-020-01205-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33262561&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.14053
http://dx.doi.org/10.1001/jamanetworkopen.2020.14053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32609353&dopt=Abstract
http://europepmc.org/abstract/MED/32777604
http://dx.doi.org/10.1016/j.jad.2020.07.126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32777604&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0076646
http://dx.doi.org/10.1371/journal.pone.0076646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24124582&dopt=Abstract
http://europepmc.org/abstract/MED/32921966
http://dx.doi.org/10.1007/s12144-020-01038-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32921966&dopt=Abstract
http://dx.doi.org/10.1002/cpp.2102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28621035&dopt=Abstract
http://dx.doi.org/10.1007/s11469-009-9209-1
http://europepmc.org/abstract/MED/31759672
http://dx.doi.org/10.1016/j.jad.2019.11.072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31759672&dopt=Abstract
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-020-00480-8
http://dx.doi.org/10.1186/s40359-020-00480-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33129356&dopt=Abstract
http://europepmc.org/abstract/MED/32390659
http://dx.doi.org/10.1016/j.jvb.2020.103440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32390659&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(17)30513-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29482764&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0243704
http://dx.doi.org/10.1371/journal.pone.0243704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33332400&dopt=Abstract
http://dx.doi.org/10.1177/1073191118820131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30577707&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

79.

80.

Harvey MM, Coifman KG, Ross G, Kleinert D, Giardina P. Contextually appropriate emotional word use predicts adaptive
health behavior: Emotion context sensitivity and treatment adherence. JHealth Psychol 2016 May 06;21(5):579-5809. [doi:
10.1177/1359105314532152] [Medline: 24801328]

Nazari N, Aligholipour A, Sadeghi M. Transdiagnostic treatment of emotional disordersfor women with multiple sclerosis:
arandomized controlled trial. BMC Womens Health 2020 Oct 31;20(1):245 [FREE Full text] [doi:
10.1186/s12905-020-01109-7z] [Medline: 33129298]

Abbreviations

ASI-3: Anxiety Sensitivity Index-3

CAS: Coronavirus Anxiety Scale

CSS-12: Cyberchondria Severity Scale-Short Form

DSM-5: Diagnostic and Statistical Manual of Mental Disorders, fifth edition
FCV-19S: Fear of COVID-19 Scale

IUS-12: Intolerance of Uncertainty Scale-12

SARS: severe acute respiratory syndrome

SEM: structural equation modeling

VIF: varianceinflation factor

Edited by G Eysenbach; submitted 26.12.20; peer-reviewed by L Feng, A Chatterjee, D Manavipoor; comments to author 13.02.21;
revised version received 18.02.21; accepted 03.05.21; published 09.06.21

Please cite as.

WU X, Nazari N, Griffiths MD

Using Fear and Anxiety Related to COVID-19 to Predict Cyberchondria: Cross-sectional Survey Study
J Med Internet Res 2021;23(6): 26285

URL: https://mww.jmir.org/2021/6/€26285

doi: 10.2196/26285

PMID: 34014833

©XueWu, Nabi Nazari, Mark D Griffiths. Originally published inthe Journal of Medical Internet Research (https.//www.jmir.org),
09.06.2021. This is an open-access article distributed under the terms 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 the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2021/6/e26285 JMed Internet Res 2021 | vol. 23 | iss. 6 | €26285 | p. 13

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1177/1359105314532152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24801328&dopt=Abstract
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-020-01109-z
http://dx.doi.org/10.1186/s12905-020-01109-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33129298&dopt=Abstract
https://www.jmir.org/2021/6/e26285
http://dx.doi.org/10.2196/26285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34014833&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

