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Does Viral Anxiety Influence the Insomnia Severity  
Among Patients With Insomnia Disorder  
During COVID-19 Pandemic?
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Background and Objective    We aimed to investigate whether viral anxiety affects insomnia 
severity in patients with insomnia disorder during the coronavirus disease 2019 (COVID-19)  
pandemic. In addition, we examined whether viral anxiety mediates the influence of dysfunc-
tional beliefs about sleep on insomnia severity.
Methods    The medical records of 111 patients who visit the sleep clinic from September 2021 
to May 2022 were reviewed. Patients’ symptoms were rated with rating scales including Insom-
nia Severity Index (ISI), Stress and Anxiety to Viral Epidemics-6 items (SAVE-6), Dysfunction-
al Beliefs and Attitudes about Sleep-16 items (DBAS-16), Patient Health Questionnaire-9 items 
(PHQ-9), Epworth Sleepiness Scale, and discrepancy between desired time in bed and desired 
total sleep time (the DBST index). 
Results    The SAVE-6 score was not significantly correlated with ISI score among insomnia 
patients. Linear regression analysis showed that the ISI score was expected by PHQ-9 (β = 0.21, 
p = 0.038) and DBAS-16 (β = 0.42, p < 0.001). Mediation analysis showed that viral anxiety did 
not mediate the influence of dysfunctional beliefs about sleep on insomnia severity.
Conclusions    We could not observe the mediating effect of viral anxiety on the association 
between dysfunctional beliefs about sleep on insomnia severity. Though COVID-somnia was 
one of big issues in this COVID-19 pandemic, the influence of virus on the severity of insomnia 
among insomnia patients needs to be interpreted cautiously.
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INTRODUCTION

Coronaviruses are a large family of viruses that can cause acute respiratory tract infections 
[1]. So far, 3 coronaviruses have caused pandemics in the 21 century: severe acute respira-
tory syndrome coronavirus (SARS-CoV-1), Middle East respiratory syndrome–related coro-
navirus (MERS-CoV), and SARS-CoV-2 which causes coronavirus disease 2019 (COV-
ID-19) [1]. COVID-19 initially emerged in Wuhan, China in December 2019, and WHO 
declared it a pandemic [2]. Since then, it has created a plethora of challenges ranging from 
virus confinement, detection, and prevention to vaccine development [3].
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Insomnia and Viral Anxiety During COVID-19 
Pandemic 

Insomnia is a major sleep disorder that may impact peoples’ 
quality of life. COVID-19 pandemic has influenced the lifestyle 
behavior of people worldwide and thus can impose stress on 
many aspects of health including sleep hygiene [4]. Sleep dis-
turbances during the COVID-19 pandemic are referred to as 
COVID-somnia [5]. There have been health and mental health 
problems associated with this ongoing virulent pandemic, as 
well as depression and anxiety due to the fear of contamination 
at societal levels as well as economic, financial, and health crises. 
As a result, uncontrollable cognitive arousal is one of the major 
causes of anxiety, as well as disruptions in circadian rhythm [6].

During the COVID-19 pandemic, a relation between insom-
nia and viral anxiety has been explored by a number of conduct-
ed studies [7-9]. Anxiety and depression, as known, are related 
to insomnia symptoms, and according to that fact, experiments 
and studies had been done during the pandemic and ended up 
finding that viral anxiety is an important predictor of insomnia. 
Due to the COVID-19 pandemic, more people are likely to suf-
fer from sleep disturbances, especially those who fear direct con-
tact with COVID-19-infected people or are uncertain whether 
they will contract the virus.

This leads to a higher level of stress, anxiety and depression 
in those individuals. Higher levels of insomnia and anxiety have 
been reported in distinct categories of people: university students 
[10], healthcare workers [11], and cancer patients [12]. Notably, 
cancer patients exhibited a greater degree of functional impair-
ment resulting from anxiety, which was compounded by their 
dysfunctional beliefs about sleep [13]. Given the link between 
anxiety, sleep disorders, and increased susceptibility to infections 
during the pandemic, it is crucial to comprehend the mediating 
effect of insomnia on anxiety symptoms.

Dysfunctional Beliefs About Sleep, Viral Anxiety, 
Insomnia During COVID-19 Pandemic

Dysfunctional beliefs about sleep are exaggerated perceptions 
and negative thoughts in people that worry excessively about 
getting enough sleep and how their sleep disturbance will affect 
their health and/or daytime functioning [14]. Various studies 
have deliverd into the relationship between sleep-related dysfunc-
tional beliefs and insomnia and speculated that these beliefs 
contribute to the severity of insomnia symptoms [15]. These 
sleep-related cognitions tend to generate emotional distress that 
enhances arousal and the perpetuation of the insomnia cycle 
[16]. This mediating role of the dysfunctional beliefs shed the 
light on the importance of cognitive behavioral therapy as a com-
ponent of psychological interventions for insomnia.

COVID-19 pandemic had a lot of impact on the general pop-
ulation’s lifestyle. The restrictions due to the lockdown had in-
creased the sedentary behavior and gave rise to a typical lifestyle 
that might be stressful to some people and thus affected their 

sleeping patterns. Therefore, it is no wonder that COVID-19 pan-
demic changed several qualities of sleep such as lower sleep ef-
ficiency, more trouble sleeping, or sleep disturbances. And also 
influenced people’s perceptions of these qualities [17]. The in-
crease in concern about sleep qualities lead to the exacerbation 
of dysfunctional beliefs towards sleep which, as expected, cor-
related strongly with a higher level of disordered sleep. These 
unhelpful beliefs and unrealistic expectations about how much 
sleep they need and the impact of their sleeping on their daytime 
functioning and their health played a significant role in worsen-
ing their sleep during the lockdown and contributed to main-
taining the vicious cycle of insomnia.

We aimed, in this study, to explore whether viral anxiety af-
fects insomnia severity in patients with insomnia disorder dur-
ing the COVID-19 pandemic. Furthermore, we tried to explore 
whether viral anxiety mediates the association between dysfunc-
tional beliefs about sleep and insomnia severity. We hypothe-
sized that 1) viral anxiety will be positively related to insomnia 
severity, 2) dysfunctional beliefs about sleep will be positively as-
sociated with insomnia severity, and 3) viral anxiety will at least 
partially mediate the influence of dysfunctional beliefs about sleep 
on insomnia severity among patients with insomnia disorder. 

METHODS 

We conducted this study based on a retrospective medical 
record review among patients who visited the Sleep Clinic in 
Asan Medical Center for insomnia complaints. We reviewed 
medical records of all 111 patients from September 2021 to May 
2022. From subjects’ medical records, participants’ age, sex, co-
morbid sleep complaints, and comorbid psychiatric diagnoses 
were collected. In addition, symptom rating scales scores and 
sleep indexes such as desired total sleep time and desired time 
in bed were collected. The study protocol was approved by Asan 
Medical Center’s Institutional Review Board (2022-0746), and 
the obtaining of the written informed consent was waived.

Symptoms Assessment 

Insomnia Severity Index
The Insomnia Severity Index (ISI) is a self-rating scale that 

can assess insomnia severity [18]. A higher total score of 7 items 
of ISI reflects a severe degree of insomnia. We applied the Kore-
an version of ISI [19] in this study, and Cronbach’s alpha among 
this sample was 0.885.

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

is a self-rating scale that can assess an individual’s severity of viral 
anxiety [20], which was derived from the SAVE-9 scale [21]. It 
consists of 6 items that can be rated on a 5-point Likert scale 
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ranging from 0 (never) to 4 (always). The higher total score re-
flects a high level of viral anxiety. The original Korean version of 
the scale was applied in this study, and Cronbach’s alpha among 
this sample was 0.802.

Dysfunctional Beliefs and Attitudes about Sleep-16 items 
The Dysfunctional Beliefs and Attitudes about Sleep-16 items 

(DBAS-16) is a self-rating scale that can assess an individual’s 
level of dysfunctional beliefs about sleep [16]. The higher mean 
score of the DBAS-16 reflects a higher level of dysfunctional be-
liefs about sleep. The Korean version of the DBAS-16 was ap-
plied in this study [22], and Cronbach’s alpha among this sam-
ple was 0.890.

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

rating scale that can assess the severity of depression [23]. It con-
sists of 9 items which can be rated on a 4 point Likert scale rang-
ing from 0 (not at all) to 3 (nearly every day). A higher total 
score reflects a severe degree of depression. In this study, the Ko-
rean version of PHQ-9 (www.phqscreeners.com) was applied, 
and Cronbach’s alpha among this sample was 0.882. 

Epworth Sleepiness Scale
The Epworth Sleepiness Scale (ESS) was a self-rating scale that 

can measure one’s severity of daytime somnolence [24]. It con-
sists of 8 items which can be rated on a 4-point Likert scale 
ranging from 0 (would never doze) to 3 (high chance of dozing). 
A higher total score of the ESS reflects a severe degree of daytime 
somnolence. The Korean version of the ESS [25] was applied in 
this study, and Cronbach’s alpha among this sample was 0.845. 

Discrepancy between desired time in bed and desired total 
sleep time; the DBST index

We collected the information on desired total sleep time (TST) 
estimated based on the responses to the question “For what hours 
do you want to sleep a day?” and the desired time in bed (TIB) 
estimated based on the responses to the question “From what 
time to what time do you want to sleep?” The DBST index was 
calculated as [desired hours of TIB]–[desired hours of TST] [26]. 

Statistical Analysis
Demographic characteristics and rating scale scores are sum-

marized as the mean and standard deviation. Two-tailed signifi-
cance level was defined by a p-value of 0.05. Pearson’s correlation 
coefficients were examined to explore the correlations among 
variables. Linear regression analysis was conducted to explore 
variables predicting insomnia severity. Finally, the bootstrap 
method with 2000 resamples was implemented to examine 
whether viral anxiety or other variables mediates the influence 
of dysfunctional beliefs about sleep on insomnia severity. The 
SPSS version 21.0, AMOS version 27 (IBM Corp., Armonk, NY, 

USA), and Jamovi ver 1.6.23 (https://www.jamovi.org) software 
were used for statistical analysis.

RESULTS 

All 111 clinical samples of insomnia patients’ medical records 
were reviewed in this study. Among subjects, two-thirds (64.9%) 
were female, mean age was 58.7 ± 13.4 years old. Comorbid sleep 
complaints and psychiatric diagnosis were presented in Table 1. 

The results of Pearson’s correlation analysis showed that ISI 
was significantly correlated with PHQ-9 (r = 0.45, p < 0.01), 
DBAS-16 (r = 0.49, p < 0.01), and DBST index (r = 0.21, p < 0.05) 
(Table 2). The SAVE-6 score was significantly correlated with 

Table 1. Clinical characteristics of the patients with insomnia dis-
order during COVID-19 pandemic 

Variable Value (n = 111)
Female sex 72 (64.9)
Age (yr) 58.7 ± 13.4
Comorbid sleep complaints

Initiation insomnia 94 (84.7)
Maintenance insomnia 74 (66.7)
Insomnia & snoring or sleep apnea 19 (17.1)
Insomnia & restless legs syndrome 13 (11.7)
Insomnia & parasomnia 8 (7.2)

Comorbid psychiatric disease
Insomnia disorder 80 (72.1)
Insomnia disorder & depression 18 (16.2)
Insomnia disorder & anxiety disorder 7 (6.3)
Insomnia disorder & adjustment disorder 4 (3.6)
Insomnia disorder & somatic symptom  
  disorder

2 (1.8)

Symptoms rating
ISI 16.6 ± 6.7
DBAS-16 5.2 ± 2.0
PHQ-9 9.6 ± 6.8
SAVE-6 10.5 ± 4.8
ESS 7.4 ± 5.1

Sleep indices
Desired total sleep time (hr) 6.8 ± 1.2 (3.0–10.0)
Desired time in bed (hr) 7.4 ± 1.1 (5.0–11.0)
DBST index (hr) 0.6 ± 1.0 (-2.0–4.0)

Values are presented as number (%), mean ± SD, or mean ± SD 
(range). 
ISI, Insomnia Severity Index; DBAS-16, Dysfunctional Beliefs and 
Attitudes about Sleep-16 items; PHQ-9, Patient Health Question-
naire-9 items; SAVE-6, Stress and Anxiety to Viral Epidemic-6 items; 
ESS, Epworth Sleepiness Scale; DBST index, discrepancy between 
desired time in bed and desired total sleep time.
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DBAS-16 (r = 0.21, p < 0.05), and PHQ-9 score was significant-
ly correlated with DBAS-16 (r = 0.37, p < 0.01). 

Linear regression analysis with enter methods, conducted to 
explore which variables were associated with insomnia severity, 

showed that the ISI score was expected by PHQ-9 (β = 0.21, p = 
0.038) and DBAS-16 (β = 0.42, p < 0.001) (Table 3).

Mediation analysis showed that dysfunctional beliefs about 
sleep directly influenced insomnia severity, and depression par-
tially mediated the association. However, viral anxiety did not 
mediate the association (Table 4 and Fig. 1). 

DISCUSSION

We observed that insomnia severity was significantly corre-
lated with depression, dysfunctional beliefs about sleep, and the 
DBST index. Viral anxiety and depression were significantly cor-
related with dysfunctional beliefs about sleep. Linear regression 
predicted that insomnia severity was expected by depression and 
dysfunctional beliefs about sleep, but not by viral anxiety. Dys-
functional beliefs about sleep directly influenced insomnia se-
verity, and depression partially mediated the association. How-
ever, viral anxiety did not mediate the association. 

We hypothesized that viral anxiety will be positively related to 
insomnia severity among clinical samples of insomnia disorder 
patients. Sleep disorders as a result of the COVID-19 pandemic 
are described as “coronasomnia” [27] or “COVID-somnia” [5]. 
However, we could not observe the association between insom-
nia severity and viral anxiety among patients with insomnia dis-
order. First, the severity of insomnia was already high in this 
sample regardless of viral anxiety. In our previous study which 
was conducted among the general population [26], the mean 
score of ISI was 10.5 ± 5.7 and ISI score was significantly cor-
related with SAVE-6 score (rho = 0.31, p < 0.01). However, the 
mean score of the current study was 16.6 ± 6.7. Insomnia pa-
tients complained of severe degree of insomnia symptoms re-
gardless of their viral anxiety level, and it may result in the lack 
of association. Another possible explanation is that we can con-
sider that patients might adjust to viral anxiety, as pandemic 

Table 4. The results of direct, indirect, and total effects on mediation analysis

Effect Standardized estimator S.E. Z-value p-value 95% CI
Direct effect

DBAS-16 → ISI 0.37 0.02 4.18 < 0.001 0.04 to 0.11
Indirect effect

DBAS-16 → PHQ-9 → ISI
DBAS-16 → SAVE-6 → ISI

0.12
0.01

0.01
< 0.001

2.74
0.24

0.006
0.808

0.01 to 0.04
-0.01 to 0.01

Component
DBAS-16 → PHQ-9
PHQ-9 → ISI
DBAS-16 → SAVE-6
SAVE-6 → ISI

0.37
0.32
0.21
0.02

0.02
0.09
0.01
0.12

4.04
3.74
2.19
0.25

< 0.001
< 0.010

0.029
0.807

0.04 to 0.12
0.15 to 0.49
0.01 to 0.06
-0.20 to 0.26

Total effect
DBAS-16 → ISI 0.49 0.02 5.72 < 0.001 0.07 to 0.14

S.E., standard error; CI, confidence interval; ISI, Insomnia Severity Index; SAVE-6, Stress and Anxiety to Viral Epidemic-6 items; PHQ-9, Pa-
tient Health Questionnaire-9 items; DBAS-16, Dysfunctional Beliefs and Attitude about Sleep-16 items  

Table 2. Correlation coefficients of each variables in all participants

Variables Age ISI SAVE-6 PHQ-9 DBAS-16 ESS
ISI -0.16
SAVE-6 0.17 0.12
PHQ-9 -0.29† 0.45† 0.12
DBAS-16 -0.10 0.49† 0.21* 0.37†

ESS 0.03 -0.06 -0.10 0.03 0.05
DBST index 0.12 0.21* 0.18 0.02 0.09 -0.02
*p < 0.05; †p < 0.01. 
ISI, Insomnia Severity Index; SAVE-6, Stress and Anxiety to Viral 
Epidemic-6 items; PHQ-9, Patient Health Questionnaire-9 items; 
DBAS-16, Dysfunctional Beliefs and Attitude about Sleep-16 
items; ESS, Epworth Sleepiness Scale; DBST index, discrepancy 
between desired time in bed and desired total sleep time

Table 3. Linear regression analysis predicting preoccupation with 
COVID-19 

Dependent
variables

Included 
parameters

β p-value
Adjusted 

R2 F, p-value

ISI

Age -0.15 0.371

0.35
F = 9.21,
p < 0.001

SAVE-6 0.02 0.863
PHQ-9 0.21 0.038
DBAS-16 0.42 < 0.001
DBST index 0.17 0.061
ESS -0.03 0.700

ISI, Insomnia Severity Index; SAVE-6, Stress and Anxiety to Viral 
Epidemic-6 items; PHQ-9, Patient Health Questionnaire-9 items; 
DBAS-16, Dysfunctional Beliefs and Attitude about Sleep-16 
items; ESS, Epworth Sleepiness Scale; DBST index, discrepancy 
between desired time in bed an desired total sleep time 
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goes by. It was reported that people reported better sleep quality 
in the second wave of the pandemic compared to the first wave 
[28]. In a prospective cohort study, the prevalence of insomnia 
was significantly decreased from 52.8% at baseline to 32.2% at 
follow-up [29]. 

We also hypothesized that viral anxiety will at least partially 
mediate the influence of dysfunctional beliefs about sleep on in-
somnia severity. In our previous study, we observed a clue for 
the relationship between viral anxiety and dysfunctional beliefs 
about sleep [30]. Among cancer patients, cancer-related dysfunc-
tional beliefs about sleep mediated the association between viral 
anxiety and fear of progression [30]. And also, we observed that 
the effects of viral anxiety on functional impairment of cancer 
patients were mediated by cancer-related dysfunctional beliefs 
about sleep [13]. Based on the results, we hypothesized that viral 
anxiety may influence the effect of dysfunctional beliefs about 
sleep of insomnia patients on their insomnia severity. However, 
we could not observe the mediation effect of viral anxiety on the 
association among patients with insomnia disorder. 

In our previous study, we observed that viral anxiety was not 
one of main expecting variables for insomnia severity among 
the general population [26]. And also, a study reported that in-
fection anxiety did not affect sleep problems among adolescents. 
It might come from that other factors such as dysfunctional 
beliefs about sleep or depression rather than viral anxiety were 
important factors for insomnia severity. In this pandemic, viral 
anxiety definitely influenced sleep problem among various pop-
ulation. However, it needs to be considered that other psycho-
logical factors (for example, depression [31]) are also important 
contributing symptom for insomnia. 

This study has several limitations. First, this study was a ret-
rospective medical records review study, and the data were col-
lected over a long time; September 2021 to May 2022. In South 
Korea, the infected cases abruptly increased from January to June 
2022 up to 400000 cases per day compared to less than 10000 

cases per day from September to December 2021. The time-
frame and difference in infected cases between 2021 and 2022 
should be considered when we interpret this results of study. 
Second, we applied the SAVE-6 scale as a viral anxiety assess-
ment tool in this study, and we should consider that selecting a 
certain rating scale may influence the lack of relationship be-
tween viral anxiety and insomnia severity. We confirmed that 
the SAVE-6 scale can be applied to the general population with 
a good reliability and validity [20]. However, the reliability and 
validity of the SAVE-6 were not confirmed among clinical sam-
ple of insomnia patients. Third, sample size was small, and the 
result cannot be generalizable to whole population. 

In conclusion, we tried to examine the mediating effect of vi-
ral anxiety on the influence of dysfunctional beliefs about sleep 
on insomnia severity among insomnia patients, but we could 
not observe it. Though COVID-somnia was one of big issues in 
this COVID-19 pandemic [5], the influence of virus on the se-
verity of insomnia among insomnia patients needs to be inter-
preted cautiously. 
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