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INTRODUCTION

Since the first case of coronavirus disease (COVID-19),1 the 
virus has rapidly spread all over the world. A total of 481,756,671 
confirmed cases and 6,127,981 deaths have been reported 
globally to date.2 In South Korea, 12,774,956 cases have been 
confirmed and 15,855 deaths3 have been noted as of March 
30, 2022. In this pandemic, people suffer psychological prob-
lems such as depression, anxiety, insomnia, or post-traumatic 
stress disorder, adding to the stress (29.6%), anxiety (31.9%), 
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and depression (33.7%) prevalent in the general population.4 
The number of confirmed cases has rapidly increased and 
the South Korean government has recently announced a pol-
icy acknowledging the continued association of human life 
with the coronavirus.5

In this pandemic, people tend to be anxious about being in-
fected and incurring physical illness or mental dysfunction. 
Based on the Illness Anxiety Disorder model,6 fear can provoke 
reassurance-seeking behavior, which may relieve fear or anx-
iety transiently. However, repetitive reassurance-seeking be-
havior can lead, in turn, to increased anxiety, enhancing a pre-
occupation with the causes of the fear. It was reported that 24% 
of dental students were assessed as having a severe degree of 
reassurance-seeking behavior.7 Reassurance-seeking behaviors 
have been associated with viral anxiety, health anxiety, and death 
anxiety8 among the Indian population and health worry or fear 
of illness and death9 among the general population in Iraq. In 
this pandemic, an individual’s viral anxiety can provoke reas-
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surance-seeking behaviors such as washing hands, checking 
body temperature, monitoring physical symptoms, or collect-
ing information on COVID-19 by searching the internet. These 
behaviors can reduce viral anxiety transiently, but repetitive be-
haviors can generate preoccupation with COVID-19. There-
fore, we need to assess our degree of reassurance-seeking be-
haviors and develop guidelines for public mental health policy. 

Previously, several rating scales measuring reassurance-seek-
ing behaviors such as the Reassurance-Seeking Scale,10,11 the 
Reassurance-Seeking Questionnaire,12 and the Threat-related 
Reassurance-Seeking Scale13 were developed. However, these 
scales were not specific to the viral epidemic. To understand 
people’s motives for seeking reassurance in order to reduce 
anxiety or fear related to COVID-19 infection, a proper assess-
ment scale which is able to measure viral epidemic-specific, 
reassurance-seeking behaviors is required. The Coronavirus 
Reassurance-Seeking Behaviors Scale (CRBS)14 was developed 
to measure how frequently individuals engaged in reassurance-
seeking activities, specifically in relation to the coronavirus. In 
the same study, the scale was shown to have a good internal 
consistency (Cronbach’s α=0.90), although the structural valid-
ity of the scale was not revealed. In other research, the CRBS 
was studied and reported to correlate with neuroticism or hy-
pochondriasis.15 In this study, we aimed to develop a Korean 
version of the CRBS and to explore its validity and reliability 
among the general population in South Korea. 

METHODS

Participants and procedure 
We conducted an anonymous online survey on November 

9–15, 2021, among the general population of South Korea. 
All 400 individuals participated in this study via EMBRAIN 
(www.embrain.com), a professional survey company. We col-
lected participants’ information on age, sex, living region, and 
marital status, but we did not collect any identifiable personal 
information. We also gathered responses to questions on CO-
VID-19 such as: “Did you experience being quarantined due 
to infection with COVID-19?,” “Did you experience being in-
fected with COVID-19?,” “Did you get vaccinated?”

Participants’ past psychiatric history was investigated with 
the following question: “Have you ever experienced depression, 
anxiety, or insomnia and had treatment for it?” Current psy-
chiatric distress was probed with the question: “Do you think 
you are depressed or anxious now and do you need help with 
your mood?”

After the development of an e-survey according to the Check-
list for Reporting Results of Internet e-Surveys guidelines,16 
investigators (S.C. and C.HK.P.) tested its usability and tech-
nical functionality before its implementation. The study pro-

tocol was approved by the Institutional Review Board (IRB) of 
the Asan Medical Center (2021-1490), and the obligation to 
obtain written informed consent was waived by the IRB. 

The sample size estimation was done in terms of 30 partic-
ipants per cell.17 We allocated 30–40 samples for 10 cells (two 
groups of biological sex×five age groups), and the responses 
of 400 participants were collected from the 14 million general 
population panels of the survey company. The company sent 
emails for study enrollment to 1,000–2,000 panelists, and 400 
participants among 599 panelists who accessed the survey sys-
tem were finally enrolled. The company delivered the collected 
data to the investigators after excluding all identifiable personal 
information.

Measures

Coronavirus Reassurance-Seeking Behaviors Scale 
The CRBS is a self-report rating scale which was developed 

to measure reassurance-seeking behaviors related to COV-
ID-19 infection.14 Based on the illness anxiety disorder (for-
merly known as hypochondriasis) model,6 fears of being sick 
may make a person anxious, thus inducing reassurance-seek-
ing behavior. Relief from reassurance strengthens the original 
fear and increases preoccupation with the illness. In this CO-
VID-19 pandemic, recurrent engagement in reassurance-seek-
ing behaviors, such as checking bodily sensations, hand hygiene, 
visits to the doctor, or repeated media research, paradoxically 
increases anxiety. The CRBS consists of five items of reassur-
ance-seeking behaviors which can be rated from 0 (not at all) 
to 4 (nearly every day), with reference to their expression over 
2 weeks prior to response to the scale. Total scores range from 
0 to 20, and a high score reflects high engagement in reassur-
ance-seeking behavior. The CRBS has strong internal consis-
tency reliability (α=0.90).14 In addition, an important problem 
in using the CRBS in Korean is the accuracy of the translation. 
In order to verify the accuracy of the translation, the original 
English version of the CRBS was translated into Korean by a 
bilingual expert, and the Korean version was translated back 
into English to ascertain accuracy. 

Stress and Anxiety to Viral Epidemics-6 items 
The Stress and Anxiety to Viral Epidemics-6 items (SAVE-6) 

scale is a self-rating scale developed to measure viral anxiety.18 
It was derived from the SAVE-9 scale.19 It consists of six items 
which are rated on a 5-point Likert scale ranging from 0 (nev-
er) to 4 (always). A high total score reflects a severe degree of 
viral anxiety. In this study, we applied the original Korean ver-
sion of the SAVE-6, and Cronbach’s alpha among this sample 
was 0.805. 
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Generalized Anxiety Disorder-7 items 
The Generalized Anxiety Disorder-7 items (GAD-7) is a self-

report rating scale for measuring the severity of general anxi-
ety.20 It consists of seven items that can be rated on a 4-point 
Likert scale from 0 (not at all) to 3 (nearly every day). A high 
total score reflects a severe degree of generalized anxiety. In this 
study, we applied the Korean version of GAD-7,21 and Cron-
bach’s alpha was 0.948 in this sample. 

Patient Health Questionnaire-9 items 
The Patient Health Questionnaire-9 items (PHQ-9) is a self-

rating scale which was developed for measuring the severity 
of depression.22 It consists of nine items that can be rated on 
a 4-point Likert scale from 0 (not at all) to 3 (nearly every day). 
A higher total score reflects a severe degree of depression. In this 
study, we applied the Korean version of PHQ-9,21 and Cron-
bach’ alpha was 0.930 in this sample. 

Statistical analysis
In this study, we utilized IBM SPSS v26 (IBM Corp., Ar-

monk, NY, USA), RStudio (RStudio, Boston, MA, USA), JASP 
(JASP, Amsterdam, The Netherlands) and Microsoft Office Ex-
cel 365 for data management. Descriptive statistics (percent-
ages, mean, and standard deviation [SD]) were carried out to 
examine the distribution of responses. The reliability and va-
lidity of the Korean version of the CRBS were assessed utiliz-
ing both classical and item response theory (IRT). Both ex-
ploratory factor analysis (EFA) and confirmatory factor analysis 
(CFA) were carried out to explore and confirm the factor struc-
ture of the scale. Multigroup CFA was run to assess the mea-
surement invariance of the scale across the variables of sex, de-
pression, generalized anxiety, and viral anxiety. Item analysis 
was run to estimate the corrected item-total correlation, inter-
nal consistency reliability, and average inter-item correlation. 
The graded response model (GRM) was created in accordance 
with IRT. Slope and threshold parameters were estimated for 
the GRM. Moreover, IRT reliability and rho coefficient were 
calculated. Pearson’s product-moment correlation was run to es-
timate the association between PHQ-9, GAD-7, and SAVE-6.

RESULTS

All 400 participants were residents of Seoul (n=117, 29.3%), 
Pusan (n=30, 7.5%), Daegu (n=18, 4.5%), Daejeon (n=9, 2.3%), 
Gwangju (n=10, 2.5%), Incheon (n=31, 7.8%), Ulsan (n=8, 
2.0%), Gyeonggi Province (n=108, 27.0%), Chungcheong Prov-
ince (n=20, 5.0%), Jeolla Province (n=11, 2.8%), Gyeongsang 
Province (n=29, 7.3%), Gangwon Province (n=7, 1.8%), and 
Jeju Province (n=2, 0.5%). Demographic characteristics, re-
sponses to COVID-19 questions, and rating scale scores are 

presented in Table 1.

Initial exploratory factor analysis
Table 2 shows the item-level properties of the Korean ver-

sion of the CRBS. The Kaiser–Meyer–Olkin value (0.799) and 
Bartlett’s Test of sphericity value (p<0.001) (Table 2) suggested 
the sampling adequacy and data suitability for conducting 
EFA. The corrected item-total correlation values of all items 
(ranging between 0.577 and 0.777) were above the minimum 
cut-off value (0.30). The EFA analysis showed the single factor 
model of the Korean version of the CRBS (eigenvalue=3.397). 
All items loaded highly on the explored factor (ranging be-
tween 0.0704 and 0.878) (Table 3).

Confirmatory factor analysis
CFA results showed a good fit for the CRBS model (χ2= 

Table 1. Clinical characteristics of the study subjects (N=400)

Variable Value
Male 204 (51.0)
Age (yr) 44.7±13.0

18–29 70 (17.5)
30–39 73 (18.3)
40–49 87 (21.8)
50–59 93 (23.3)
≥60 77 (19.3)

Marital status 
Single 132 (33.0)
Married, with kids 220 (55.0)
Married, without kids 25 (6.3)
Others 23 (5.8)

Questions on COVID-19
Have you experienced being quarantined due to  
  infection with COVID-19? (yes)

46 (11.5)

Have you experienced being infected with  
  COVID-19? (yes)

7 (1.8)

Have you been vaccinated? (yes) 366 (91.5)
Psychiatric history

Have you ever experienced depression, anxiety,  
  insomnia, and received treatment for it? (yes)

76 (19.0)

Do you think you are depressed or anxious now  
  and need help with your mood? (yes) 

52 (13.0)

Symptoms rating
Coronavirus Reassurance-Seeking Behaviors Scale 3.4±4.0
Stress and Anxiety to Viral Epidemics-6 items 14.7±4.6
Patient Health Questionnaire-9 items 4.7±5.7
Generalized Anxiety Disorder-7 items 3.5±4.7

Values are presented as number (%) or mean±standard deviation.
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5.475, df=5, p value=0.361, χ2/df=1.095, comparative fit index 
[CFI]=0.999, Tucker–Lewis index [TLI]=0.998, root mean 
square error of approximation [RMSEA] [90% confidence in-
terval, CI] [p value]=0.015 [0.000–0.073] [0.786], standardized 
root mean square residual [SRMR]=0.051) (Table 2). Factor 
loadings in CFA were good. They ranged between 0.619 and 
0.849 (Table 3 and Figure 1). Multigroup CFA results showed 

that the Korean version of the CRBS measured reassurance-
seeking behavior consistently across sex (CFI=1.000, TLI= 
1.011, RMSEA=0.000, SRMR=0.054), depression (PHQ-9 ≥10) 
(CFI=1.000, TLI=1.097, RMSEA=0.000, root mean square re-
sidual [RSMR]=0.063), general anxiety (GAD-7 ≥10) (CFI= 
1.000, TLI=1.001, RMSEA=0.000, RSMR=0.061), and viral 
anxiety (SAVE-6 ≥15) (CFI= 1.000, TLI=1.008, RMSEA=0.000, 

Table 2. Scale-level psychometric properties of the Korean version of the Coronavirus Reassurance-Seeking Behaviors Scale

Psychometric property Score Suggested cut-off
Mean inter-item correlation 0.595 Between 0.15 and 0.50
Cronbach’s alpha 0.867 ≥0.7
McDonald’s omega 0.871 ≥0.7
Split-half reliability (odd-even) 0.911 ≥0.7
Composite reliability 0.879 ≥0.7
Standard error of measurement 1.440 Smaller than SD, 3.98/2
Rho coefficient 0.879 ≥0.7
IRT reliability 0.812 ≥0.7
Results of exploratory factor analysis
Determinant 0.055 >0.0001
KMO measure of sample adequacy 0.799 0.50
Bartlett’s test of sphericity (p value) 1,153.541 (<0.001) Significant
Eigenvalue 3.397 1 or above
Variance 67.943
Model fits of confirmatory factor analysis

χ2 (df, p value) 5.475 (5, 0.361) Nonsignificant, <5
CFI 0.999 >0.95
TLI 0.998 >0.95
RMSEA [90% CI value] (p value) 0.015 [0.000–0.073] (0.786) <0.08
SRMR 0.051 <0.08

IRT, item response theory; KMO, Kaiser–Meyer–Olkin; CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square er-
ror of approximation; SRMR, standardized root mean square residual; SD, standard deviation

Table 3. Item properties of the Korean version of the Coronavirus Reassurance-Seeking Behaviors Scale

Item
Response scale (%) Descriptive

(mean±SD)
CITC CID

Factor loading
0 1 2 3 4 EFA CFA

1.  I felt dizzy, lightheaded, or faint, when I read or listened to news 
about the coronavirus.

41.0 33.5 11.0 5.5 9.0 1.08±1.24 0.577 0.883 0.704 0.619

2.  I had trouble falling or staying asleep because I was thinking 
about the coronavirus.

45.3 31.8 15.0 5.0 3.0 0.89±1.03 0.753 0.822 0.850 0.820

3.  I felt paralyzed or frozen when I thought about or was exposed  
to information about the coronavirus.

65.3 19.8 9.3 4.3 1.5 0.57±0.93 0.774 0.819 0.878 0.849

4.  I lost interest in eating when I thought about or was exposed  
to information about the coronavirus.

64.8 19.0 11.0 4.8 0.5 0.57±0.90 0.777 0.820 0.878 0.842

5.  I felt nauseous or had stomach problems when I thought about  
or was exposed to information about the coronavirus.

82.8 8.3 5.8 2.5 0.8 0.30±0.75 0.661 0.851 0.798 0.705

0=not at all, 1=rare, less than a day or two, 2=several days, 4=more than 7 days, 5=nearly every day over the last 2 weeks. SD, standard devia-
tion; CITC, corrected item-total correlation; CID, Cronbach’s alpha if item deleted; EFA, exploratory factor analysis; CFA, confirmatory factor 
analysis
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RSMR=0.064). 

Graded response model analysis
Table 4 presents the GRM parameters (slope and threshold 

parameters) of the Korean version of the CRBS. Table 4 dem-
onstrates that all the items have very high slope parameters 
(ranged between 1.925 and 4.493; mean=3.531). Among the 

items, item 3 has the highest discrimination ability and item 1 
has the lowest discrimination ability. Overall, these items are 
highly efficient and able to provide good information about the 
latent trait assessed by the Korean version of the CRBS (Fig-
ure 2). Regarding threshold parameters, item 5 is the most dif-
ficult item among all the items, then item 3 and 4. In items 3, 
4, and 5, all threshold coefficients are positive and suggest that 
above average levels of latent traits are required to endorse all 
the Likert-type response options. The scale information curve 
(Figure 3) shows that the Korean version of the CRBS provides 
more information about people between the 0.0 and 3.0 θ level. 

Reliability of the Korean version of Coronavirus 
Reassurance-Seeking Behaviors Scale and evidence 
based on relations to other variables 

Scale-level psychometric properties were shown in Table 2. 
The mean item-total correlation (0.595) of the CRBS was above 
the recommended range (between 0.15 and 0.50). We checked 
that inter-item correlations and none of the correlations be-
tween the items were too high, revealing an absence of multicol-
linearity. The internal consistency reliability was good (Cron-
bach’s alpha=0.867, McDonald’s omega=0.871, and split-half 
reliability=0.911). The standard error of measurement (1.44) 
was below the cut-off (smaller than SD, 3.98/2). Furthermore, 
this scale had good IRT reliability (0.812) and a Rho coefficient 
(0.879). The Korean version of the CRBS showed a good con-
vergent validity with SAVE-6 (r=0.431; 95% CI, 0.347–0.507; 
p<0.001), GAD-7 (r=0.574; 95% CI, 0.505–0.636; p<0.001), 
and PHQ-9 (r=0.575; 95% CI, 0.506–0.637; p<0.001). More-

CRBS

Item 1e1 0.617

0.619
0.820

0.849
0.842
0.705

0.327

0.279

0.291
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e2

e3

e4

e5

Item 2

Item 3

Item 4

Item 5

Figure 1. Factor structure of the Korean version of the Coronavi-
rus Reassurance-Seeking Behaviors Scale (CRBS). 

Table 4. Item fit, slope and threshold parameters of the Korean 
version of the Coronavirus Reassurance-Seeking Behaviors 
Scale

Item Slope parameter (a)
Threshold parameter (b)

b1 b2 b3 b4

Item 1 1.925 -0.287 0.969 1.537 1.892
Item 2 3.568 -0.119 0.859 1.600 2.050
Item 3 4.493 0.436 1.128 1.698 2.235
Item 4 3.861 0.436 1.086 1.751 2.731
Item 5 3.807 1.031 1.440 1.967 2.564
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Figure 2. Item response category characteristic curve for each item of Korean version of the Coronavirus Reassurance-Seeking Behaviors 
Scale. 
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over, the CRBS total score was significantly higher among 
those with depression (PHQ-9 ≥10, t[398]=10.36, p<0.001), 
those with general anxiety (GAD-7 ≥10, t[398]=11.14, p< 
0.001), and those with viral anxiety (SAVE-6 ≥15, t[398]=8.33, 
p<0.001).

DISCUSSION

In this study, we explored the reliability and validity of the 
Korean version of the CRBS among the general population 
during this COVID-19 pandemic. CFA results showed a good 
fit with the CRBS model, and a multigroup CFA revealed that 
it measures reassurance-seeking behavior consistently across 
variables of sex, depression, general anxiety, and viral anxiety. 
All the items have very high slope parameters, and the scale in-
formation curve shows that the Korean version of the CRBS 
provides more information about people between the 0.0 and 
3.0 θ level. The internal consistency reliability was good, and 
it showed a good convergent reliability with other existing rat-
ing scales.

We observed that the Korean version of the CRBS is a valid 
and reliable rating scale which can be applied to measure reas-
surance-seeking behavior in this COVID-19 pandemic. Item 
analysis indicated that in terms of both classical test theory (cor-
rected item-total correlation) and modern test theory (slope 
parameter of the GRM), this scale is able to discriminate rea-
sonably between low scorers and high scorers. Threshold pa-
rameters of the GRM also show that items are comparatively 
difficult. Above average levels of a latent trait are needed to en-
dorse at least the lowest response option (nearly every day over 
the last 2 weeks). The scale’s information curve provides a clear-
er picture of its efficiency in assessing the Korean people’s coro-
navirus reassurance-seeking behaviors. This scale is accurate 
at assessing reassurance-seeking behaviors of people between 
0.0 and 3.0 θ level. Psychometric information related to IRT 

indicated the superiority of this scale in comparison to previ-
ously published studies reporting on the psychometric prop-
erties of the CRBS.14,23

In this study, we observed good internal consistency in the 
Korean version of the CRBS, in accordance with previous stud-
ies.14,23 Additionally, there was good convergent validity with 
another viral anxiety scale (SAVE-6) and the generalized anx-
iety scale (GAD-7). Since the CRBS is a rating scale measuring 
reassurance-seeking behavior specific to the viral epidemic, 
we explored the convergent validity of the CRBS with a non-
specific anxiety scale and an anxiety scale which was specific 
to the viral epidemic. The CRBS showed good convergent va-
lidity with the GAD-7 and SAVE-6 scales. The SAVE-6 was 
developed to measure an anxiety response specific to viral ep-
idemics. It has already been validated among the general pop-
ulation18,24 and special populations such as medical students, 
public workers, and cancer patients.25-27 Results of this study 
support the usefulness of the CRBS in examining the mecha-
nism of the association between viral anxiety and reassurance-
seeking behaviors in relation to viral epidemics. 

This study has some limitations. First, we could not find a 
reassurance-seeking scale that was not specific to the viral 
epidemic, as a measure of convergent validity of the CRBS. Al-
though we applied the anxiety scale specific to viral epidem-
ics, it would have been more informative if we could have used 
another reassurance-seeking behavior scale which was not 
specific to a viral epidemic. Second, we conducted this study 
using a professional online survey company. This may have 
led to bias, since the use of responses generated from panel-
ists already registered in the survey system may have impact-
ed results. This could have been avoided if the participants had 
been absolutely anonymous. Furthermore, self-report respons-
es may evoke biases such as those of social desirability, and 
may result in the reluctance of participants to report their reas-
surance-seeking behaviors. Finally, 91.5% of the participants 
were already vaccinated, a factor that may have also influenced 
the results. 

In conclusion, we confirm the Korean version of the CRBS 
as a psychometrically sound tool. It is a valid and reliable rat-
ing scale that measures reassurance-seeking behaviors asso-
ciated with viral epidemics. As a model of anxiety disorder in 
relation to illness, it will assist with the examinations of peo-
ple’s viral anxiety and reassurance-seeking behaviors in this 
COVID-19 pandemic. 
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