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INTRODUCTION

Insomnia disorder involves difficulty initiating and/or main-
taining sleep despite adequate opportunities. Insomnia has an 
impact on personal, professional, and social functioning along 
with fatigue, cognitive impairments, and poor motivation. In 
South Korea, according to the statistics from the National 
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Health Insurance Service-National Sample Cohort, the prev-
alence of insomnia increased from 3.10% among women and 
1.62% among men in 2005 to 7.20% among women and 4.32% 
among men in 2013.1 

Dysfunctional beliefs about sleep refer to maladaptive ideas 
and worry about sleep that are detrimental to sleep. Indeed, 
these dysfunctional beliefs are one of the critical factors that 
adversely impact sleep and exacerbate insomnia.2 Poor sleepers 
with dysfunctional belief about sleep tend to excessively wor-
ry about the immediate or long-term negative consequences of 
insomnia. For instance, “If I don’t get enough sleep, my im-
mune system will be broken down and then I will get sick” or 
“I may get dementia.” Others fear the potential consequences 
of insomnia on their daytime functioning. Such unhelpful 
faulty expectations and excessive worry produce emotional dis-
tress and trigger autonomic arousal, which perpetuates the vi-
cious cycle of insomnia. Chronic insomnia patients have more 
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dysfunctional beliefs about sleep and complain more negative-
ly about the consequences of insomnia compared to healthy 
sleepers.3

Discrepancy between the desired time in bed and 
desired total sleep time 

Generally, people think that they need to sleep for at least 
6–8 h a day. However, patients with dysfunctional beliefs about 
their sleep problem often go to bed early in the evening to 
obtain quick sleep.4 They believe that an early bedtime may 
induce an early sleep onset. However, based on the two-pro-
cess model, maintaining wakefulness for several hours is es-
sential for falling asleep in a timely manner.5,6 The two-process 
model of sleep regulation is one of the most prevalent concep-
tual models of sleep regulation, which posits that sleep is reg-
ulated by the interaction of a homeostatic process (Process S) 
with a circadian pacemaker (Process C). Especially, Process 
S sets forth that the sleep-inducing force increases as wakeful-
ness is prolonged. Previously, we have reported that insomnia 
patients with sleep latency ≤30 min tended to go to bed late.7 
We showed that the duration from the wake-up time to bed-
time in patients with sleep latency ≤30 min (16.5±1.1 h) was 
longer than in the patients with sleep latency >30 min (15.8± 
1.5 h, p<0.01). In addition, in the same paper, a short sleep la-
tency was significantly correlated with a long duration from 
wake-up time to bedtime (r=-0.43, p<0.01). The study showed 
that a pressure to sleep (homeostatic drive) is also needed to 
promote good sleep, even though the circadian rhythm is ad-
equate. Going to bed early might increase the time in bed (TIB) 
during the night. Therefore, we considered that the discrepan-
cy between one’s desired total sleep time (TST) and desired 
TIB may be related to the severity of insomnia. 

In this study, we defined a new sleep index, namely ‘discrep-
ancy between desired time in bed and desired total sleep time 
(DBST) index.’ People who suffer from insomnia desire to sleep 
more and to fall asleep at an earlier time, and they often state, 
“I have no wish if I can have at least 6 hours of sleep!” In or-
der to sleep for at least 6 hours, these individuals should go to 
bed 6 hours before their waking time (i.e., 11 pm bedtime and 
5 am wake-up time). However, they tend to go to bed earlier 
in the evening to attempt falling asleep early, yet they wake 
up late in the morning since they cannot easily fall asleep. 
From this clinical observation in the specialized sleep clinic, 
we hypothesized that DBST may be associated with insom-
nia severity. A high DBST indicates that one desires to sleep 
more even though he/she states that they only require a short 
duration of sleep. 

Mediating effect of persistent preoccupation with sleep 
Preoccupation with sleep has long been established as a key 

factor for insomnia. Sleep preoccupation mediated the over-
all attributions for poor sleep and, specifically, sleep effort and 
sleep pattern problem attributions. According to Harvey’s 
model,2 excessively negative-toned cognitive activity, selec-
tive attention and monitoring, distorted perceptions, dysfunc-
tional beliefs, and safety behaviors interact to fuel insomnia. 
These types of preoccupations with sleep begin at the point 
of waking and continue throughout the day. People with in-
somnia selectively attend to and monitor the physical sensa-
tions of the deficit throughout the day. Additionally, com-
pensatory behaviors, such as taking a nap or drinking a lot of 
coffee, are used to solve the perceived deficit. Together, these 
appraisal processes and behaviors confirm the presence of a 
sleep deficit and create a vicious cycle of negative thinking and 
worry, leading to actual decrements in functioning. However, 
to the best of our knowledge, there is no previous literature on 
the mediating effect of preoccupation with sleep on the asso-
ciation between dysfunctional beliefs about sleep or DBST 
and insomnia severity. 

In this study, we attempted to identify the factors that can 
influence the severity of insomnia of the general population, 
among depression, viral anxiety, sleep effort, or dysfunctional 
beliefs about sleep. Additionally, we examined whether sleep 
effort mediates the association between dysfunctional beliefs 
about sleep or the DBST index and insomnia severity. We hy-
pothesized the following: 1) dysfunctional beliefs will be posi-
tively related to insomnia severity, 2) DBST will be positively 
associated with insomnia severity, and 3) persistent preoccu-
pation with sleep will partially mediate the relationships. 

METHODS

Participants and procedure 
This anonymous online survey was conducted during No-

vember 9–15, 2021; additionally, a total of 400 individuals of 
the general population voluntarily participated through the 
survey system of the professional survey company, EMBRAIN 
(www.embrain.com). The study protocol was approved by the 
Institutional Review Board (IRB) of the Asan Medical Center 
(2021-1490), and requirement for written informed consent 
was waived by the IRB. We collected information regarding 
the participants’ age, sex, area of residence, and marital status; 
however, we did not collect any identifiable personal informa-
tion. In this survey, we also collected responses to questions 
on coronavirus disease (COVID-19), such as “Did you expe-
rience being quarantined due to infection with COVID-19?”, 
“Did you experience being infected with COVID-19?”, or “Did 
you get vaccinated?” to exclude the influence of the COV-
ID-19 pandemic on the results of this study. In addition, we 
checked the participants’ past psychiatric history with the 
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question, “Have you had experience with or been treated for 
depression, anxiety, or insomnia?” and checked current psy-
chiatric distress with the question, “Now, do you think you 
are depressed or anxious, or do you need help for your mood 
state?” This e-survey was developed according to the Check-
list for Reporting Results of Internet e-Surveys (CHERRIES) 
guidelines;8 additionally, investigators (S.C. and C.HK.P) test-
ed the usability and technical functionality before its imple-
mentation. The sample size was estimated based on 30 partic-
ipants per cell.9 We allocated 30–40 samples for ten cells (two 
groups of biological sex×five groups of age), and 400 partici-
pants were enrolled in this study. 

Measures

Discrepancy between desired time in bed and desired 
total sleep time

The DBST index was defined as the difference between the 
desired TIB and desired TST. The participants’ desired TST 
was queried as “For how many hours do you want to sleep a 
day?” and the desired TIB was asked as “From what time to 
what time do you want to sleep?”. The desired TST was cal-
culated by averaging the duration variable responses; (i.e., if a 
participant answered, “I want to sleep for 6 or 7 hours,” we 
calculated it as 6.5 h). The desired TIB was calculated as fol-
lows. First, we transformed the time variables into numeric 
variables based on 60 min; 15 min (one quarter of 1 h) was 
transformed to 0.25 (one quarter) and 30 min (half of 1 h) was 
0.50 (i.e., 22:15 was transformed to 10.25).10 Second, we cal-
culated the duration of TIB as a desired TIB (i.e., if a partici-
pant answered, “I want to sleep from 11:30 pm to 6:30 am,” 
we calculated the desired TIB as 7 h). The DBST index was 
calculated as [desired hours of TIB]-[desired hours of TST]. 

Insomnia severity index
The insomnia severity index (ISI) was developed to mea-

sure the severity of insomnia of an individual.11 It consists of 
seven items that can be measured on a five-point Likert scale 
(0=no problem, 4=very severe problem), yielding a total 
score ranging from 0 to 28. We applied the Korean version of 
ISI in this study;12 the Cronbach’s alpha among this sample 
was 0.86.

Patient Health Questionnaire
The Patient Health Questionnaire-9 items (PHQ-9) scale 

was developed to measure the severity of depression in an in-
dividual.13 It consists of nine items, which can be rated on a four-
point Likert scale ranging from 0 (not at all) to 3 (nearly every 
day). The total PHQ-9 score ranges from 0 to 27, and high 
scores denote severe levels of depression. We applied the Ko-

rean version of PHQ-9 (www.phqscreeners.com); addition-
ally, the Cronbach’s alpha in this sample was 0.93.

Glasgow Sleep Effort Scale
The Glasgow Sleep Effort Scale (GSES) was developed to 

measure the persistent preoccupation of an individual with 
sleep.14 It consists of seven items, which can be rated on a three-
point Likert scale, including not at all (0), to some extent (1), 
and very much (2). Higher scores reflect a greater effort to 
sleep. In this study, we applied the Korean version of GSES;15 
additionally, the Cronbach’s alpha among this sample was 0.84.

Dysfunctional Beliefs about Sleep-2 items 
We measured the participants’ dysfunctional beliefs about 

sleep using the Dysfunctional Beliefs about Sleep-2 items 
(DBS-2) scale, which was edited from the original Cancer-
related Dysfunctional Beliefs about Sleep scale (C-DBS).16 
The original C-DBS scale consists of two items, namely “My 
immune system will have serious problems if I don’t go to 
sleep at a certain time” (question 1, immune dysfunction) and 
“If I don’t sleep well at night, my cancer may recur or metasta-
size” (question 2, cancer recurrence). In this study we applied 
an edited C-DBS scale named as the DBS-2 scale after editing 
item 2 as “If I don’t sleep well at night, my health status will 
worsen.” The split-half coefficient among this sample was 0.86.

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

6) is a rating scale that can measure anxiety regarding viral 
epidemics.17 It consists of six items, and each can be rated on 
a five-point Likert scale ranging from 0 (never) to 4 (always). 
The total score of SAVE-6 ranges from 0 to 24; additionally, a 
high score reflects high levels of anxiety. In this study, we ap-
plied the original SAVE-6, which was developed in the Kore-
an language, since we tried to adjust for the influence of the 
COVID-19 pandemic on the results of this study. The Cron-
bach’s alpha among this sample was 0.86.

Statistical analysis 
The demographic variables and rating scales scores are sum-

marized as mean±standard deviation. The level of significance 
was defined as two-tailed at values of p<0.05. Continuous 
variables were analyzed using the Student’s t-test and categori-
cal variables were analyzed using the chi-squared test. Corre-
lation analyses were conducted using Pearson’s correlation 
analysis. To explore the clinical variables predicting the ISI 
score, a linear regression analysis was performed adjusting rat-
ing scales scores, which were correlated with insomnia severity 
or the DBST index at a significance level of p<0.10. In addi-
tion, to explore whether persistent preoccupation with sleep 
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mediated the influence of dysfunctional beliefs about sleep 
and the DBST index on insomnia severity, a bootstrap method 
with 2,000 resamples was implemented. We used SPSS ver-
sion 21.0 and AMOS version 27 for Windows (IBM Corp., 
Armonk, NY, USA) to perform the statistical analysis.

RESULTS

Among a total of 400 patients, 13 participants were exclud-
ed due to inadequate response to their desired TIB and TST. 
All 387 participants were residents of Seoul (n=113, 29.2%), 
Pusan (n=30, 7.8%), Daegu (n=18, 4.7%), Daejeon (n=8, 2.1%), 
Gwangju (n=9, 2.3%), Incheon (n=29, 7.5%), Ulsan (n=8, 
2.1%), Gyeonggi Province (n=106, 27.4%), Chungcheong 
Province (n=18, 4.7%), Jeolla Province (n=11, 2.8%), Gyeong-
sang Province (n=28, 7.2%), Gangwon Province (n=7, 1.8%), 
and Jeju Province (n=2, 0.5%). Table 1 shows the clinical 
characteristics of the participants. All 45 (11.6%) participants 
experienced being quarantined, 7 (1.8%) had been infected, 
and 353 (91.2%) participants were vaccinated. All 74 (19.1%) 
participants reported past psychiatric history and 49 (12.7%) 
participants reported current psychological distress.

The age of the participants was negatively correlated (Ta-
ble 2) with ISI (r=-0.17, p<0.01), GSES (R=-0.15, p<0.01), 
PHQ-9 (r=-0.23, p<0.01), desired TST (r=-0.25, p<0.01), and 
desired TIB (r=-0.17, p<0.01). The ISI score was correlated 
with GSES (r=0.68, p<0.01), DBS-2 (r=0.36, p<0.01), PHQ-9 
(r=0.53, p<0.01), SAVE-6 (r=0.31, p<0.01), desired TIB (r= 
0.14, p<0.01), and DBST (r=0.17, p<0.01). The GSES score 
was significantly correlated with DBS-2 (r=0.31, p<0.01), PHQ-
9 (r=0.57, p<0.01), SAVE-6 (r=0.30, p<0.01), desired TIB (r= 
0.13, p=0.013), and DBST (r=0.11, p=0.025). The DBS-2 score 
was correlated with PHQ-9 (r=0.29, p<0.01), SAVE-6 (r=0.31, 
p<0.01), desired TST (r=0.10, p=0.048), and desired TIB (r= 
0.12, p=0.018). The PHQ-9 score was correlated with SAVE-6 
(r=0.32, p<0.01) and desired TIB (r=0.15, p<0.01). The SAVE-
6 score was correlated with the desired TIB (r=0.16, p<0.01). 
The desired TST, desired TIB, and DBST index were signifi-
cantly correlated with each other. 

A linear regression analysis with enter methods was con-
ducted to explore the expected variables for insomnia sever-
ity among the general population in this pandemic. The ana-
lyzed variables were depression (β=0.17, p<0.001), sleep effort 
(β=0.50, p<0.001), dysfunctional beliefs about sleep (β=0.13, 
p=0.001), and DBST index (β=0.09, p=0.014) (adjusted R2= 
0.50, F=65.7, p<0.001) (Table 3). 

A mediation analysis showed that the complete pathway 
from dysfunctional beliefs about sleep and DBST index (in-
dependent variable) through preoccupation with sleep (me-
diator) to insomnia severity (dependent variable) was signifi-

cant (Table 4). This indicates that persistent preoccupation 
with sleep partially mediates the influence of dysfunctional 
beliefs about sleep and DBST index on their insomnia sever-
ity (Figure 1). 

DISCUSSION

In this study, we explored and identified the component 

Table 1. Clinical characteristics of the study subjects (N=387) 

Variable Value
Men 199 (51.4)
Age (yr)   44.6±13.1

18–29 69 (17.8)
30–39 72 (18.6)
40–49 83 (21.4)
50–59 89 (23.0)
≥60 74 (19.1)

Marital status 
Single 130 (33.6)
Married, with kids 211 (54.5)
Married, without kids 24 (6.2)
Others 22 (5.7)

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

45 (11.8)

Did you experience being infected with 
  COVID-19? (yes)

7 (1.8)

Did you get vaccinated? (yes) 353 (91.2)
Psychiatric history

Did you have experience with or have you been  
  treated for depression, anxiety, or insomnia? (yes)

74 (19.1)

Now, do you think you are depressed or anxious,  
  or do you need help for your mood state? (yes) 

49 (12.7)

Symptom rating
Insomnia severity index 10.5±5.7
Patient Health Questionnaire-9 items 4.6±5.7
Glasgow Sleep Effort Scale 3.9±3.1
Dysfunctional Beliefs about Sleep scale-2 items 13.4±4.2
Stress and Anxiety to Viral Epidemics-6 items 14.6±4.6

Desired time (hr)
Desired total sleep time 7.2±1.2 

    (3.0–10.0)
Desired time in bed 8.0±1.3 

    (5.0–13.0)
Discrepancy between desired time in bed and 
  desired total sleep time (DBST)

0.8±1.4 
    (-2.5–7.0)

Data are presented as N (%), mean±SD, or mean±SD (range). CO-
VID-19, coronavirus disease; SD, standard deviation
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that may influence the insomnia severity of the general pop-
ulation. We observed that the insomnia severity of the gen-
eral population was influenced by their depression, preoccu-
pation with sleep, dysfunctional beliefs about sleep, and DBST 

index. Furthermore, a persistent preoccupation with sleep 
partially mediated the influence of dysfunctional beliefs about 
sleep and DBST index on their insomnia severity.

Table 2. Spearman correlation coefficients of each variable in all participants (N=387)

Variables Age ISI GSES DBS-2 PHQ-9 SAVE-6 Desired TST Desired TIB DBST
Age 1.000
ISI -0.17** 1.000
GSES -0.15** 0.68** 1.000
DBS-2 -0.12* 0.36** 0.31** 1.000
PHQ-9 -0.23** 0.53** 0.57** 0.29** 1.000
SAVE-6 -0.02 0.31** 0.30** 0.31** 0.32* 1.000
Desired TST -0.25** -0.05 -0.003 0.10* 0.05 0.06 1.000
Desired TIB -0.17** 0.14** 0.13* 0.12* 0.15** 0.16** 0.33** 1.000
DBST index 0.06 0.17** 0.11* 0.02 0.09 0.10 -0.55** 0.61** 1.000
*p<0.05; **p<0.01. ISI, insomnia severity index; GSES, Glasgow Sleep Effort Scale; DBS-2, Dysfunctional Beliefs about Sleep-2 items; PHQ-9, 
Patient Health Questionnaire-9 items; SAVE-6, Stress and Anxiety to Viral Epidemics-6 items; TST, total sleep time; TIB, time in bed; DBST, 
discrepancy between desired time in bed and desired total sleep time

Table 3. Linear regression analysis for exploring the predicting variables for insomnia severity 

Dependent variables Included parameters Beta p Adjusted R2 F, p

Insomnia 
severity index

Age -0.06   0.130

0.50
F=65.7
p<0.001

PHQ-9  0.17 <0.001
GSES  0.50 <0.001
DBS-2  0.13   0.001
SAVE-6  0.05   0.180
DBST index  0.09   0.014

PHQ-9, Patient Health Questionnaire-9 items; GSES, Glasgow Sleep Effort Scale, DBS-2, Dysfunctional Beliefs about Sleep-2 items; SAVE-6, 
Stress and Anxiety to Viral Epidemics-6 items; DBST, Discrepancy between desired time in bed and desired total sleep time

Table 4. Results of the mediation analysis

Effect Standardized estimator Standard error Z-value p 95% CI
Direct effect 

DBS-2 → ISI 0.16 0.05   4.11 <0.001 0.11–0.32
DBST index → ISI 0.09 0.14   2.52    0.012 0.08–0.65

Indirect effect
DBS-2 → GSES → ISI 0.18 0.04   5.56 <0.001 0.16–0.33
DBST index → GSES → ISI 0.07 0.12   2.21    0.027 0.03–0.49

Component
DBS-2 → GSES 0.29 0.04   5.94 <0.001 0.14–0.28
GSES → ISI 0.61 0.07 15.94 <0.001 0.99–1.27
DBST index → GSES 0.11 0.10   2.23    0.026 0.03–0.43

Total effect
DBS-2 → ISI 0.33 0.06   7.70 <0.001 0.33–0.58
DBST index → ISI 0.16 0.19   3.37 <0.001 0.26–0.99

CI, confidence interval; DBS-2, Dysfunctional Beliefs about Sleep-2 items; ISI, insomnia severity index; DBST, discrepancy between desired 
time in bed and desired total sleep time; GSES, Glasgow Sleep Effort Scale
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Insomnia, depression, and dysfunctional beliefs 
about sleep

In general, depression is a significant factor influencing in-
somnia;18 additionally, there is a bidirectional relationship 
between depression and insomnia.19 Especially during the CO-
VID-19 pandemic, individuals have been shown to suffer from 
sleep disturbance or insomnia,20,21 and depression is one of the 
most significant predictors for the latter.22 Post-pandemic in-
somnia was reported to be associated with higher levels of de-
pression;23 conversely, a change in sleep pattern due to COV-
ID-19 was significantly associated with depression.24 Moreover, 
dysfunctional belief about sleep was a significant predictor of 
insomnia during the COVID-19 pandemic.25,26 Dysfunctional 
sleep-related beliefs can be expected to be increased during 
the COVID-19 pandemic26 and might affect the severity of in-
somnia. 

However, in this study, anxiety regarding viral diseases was 
not a significant predictor of the insomnia severity of the gen-
eral population during the COVID-19 pandemic. Previously, a 
high prevalence of anxiety and insomnia was reported among 
the general population.20,21 Although we reported the possi-
bility of the influence of anxiety on sleep disturbance among 
healthcare workers,27 the association of viral anxiety, assessed 
using the viral epidemic-specific rating scale, with insomnia 
was rarely reported among the general population. First, dur-
ing the COVID-19 pandemic, we can presume that depression 
or stress, rather than anxiety, might be a strong predicting fac-
tor for sleep disturbances among the general population, al-
though further studies are needed to provide evidence. Sec-
ond, during the 2 years of the pandemic, individuals adapted 
to the viral anxiety, and it may be that their anxiety no longer 
influences the insomnia severity. 

Discrepancy between desired time in bed and 
desired total sleep time and insomnia

We observed that the DBST index was significantly corre-
lated with insomnia severity from the correlation analysis, as 
we hypothesized. Furthermore, this might be the first study 
that showed that a discrepancy between one’s desired TIB and 
desired TST can predict the severity of insomnia. The con-
cept of DBST originated from the idea that patients with dys-
functional beliefs about their sleep problem often go to bed 
early in the evening, since they believe that an early bedtime 
may induce early sleep onset.4 However, they will not get up 
early in the morning, although they went to bed early in the 
evening. Therefore, going to bed early in the evening might 
increase the TIB during the night. Previously, we have report-
ed that the duration from the wake-up time to bedtime in pa-
tients whose sleep latency was ≤30 min was longer than that 
of patients whose sleep latency was >30 min.7 In addition, a 
longer duration from wake-up time to bedtime predicted a sleep 
latency ≤30 min in our previous study,28 which was conduct-
ed among cancer patients. This concept might affect the sleep-
ing pill ingestion time. 

In our previous study on the association between the sleep-
ing pill ingestion time and satisfaction with sleeping pills,10 we 
reported that a shorter interval between pill administration 
and wake-up time increased patient subjective satisfaction with 
sleeping pills. Additionally, we proposed to advise patients to 
take sleeping pills approximately 7 h before their usual get-
ting-out-of-bed time, not 30 min before bedtime, which can 
lead to confusion regarding the time the pills must be taken 
for patients to induce short sleep latency. Among cancer pa-
tients,29 we reported that reducing the duration from the sleep-
ing pill ingestion to wake-up time can influence the satisfaction 
of sleeping pills. Furthermore, we proposed using the sleep in-

Discrepancy between desired 
TIB and TST

Preoccupation with sleep Insomnia severity

Dysfunctional beliefs about sleep

0.16**

0.61**

0.29**

0.11* 0.09*

0.95
0.72

e1
e2

Figure 1. Mediation model showing the pathway from the effect of dysfunctional beliefs about sleep and discrepancy between desired time 
in bed and desired total sleep time (independent variables) on insomnia severity (outcome) through preoccupation with sleep (mediator).  
*p<0.05; **p<0.01. TST, total sleep time; TIB, time in bed.
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dex time in bed during a day (TIB/d) as the total TIB during 
24 h. This concept is also similar to the concept of DBST in 
terms of a homeostatic drive (Process S). In this study, we con-
sidered that a high DBST means that one presumes to sleep 
more even though they say they need just a short duration of 
sleep. We hypothesized that the insomnia severity will be cor-
related with a high DBST; additionally, we confirmed it from 
the results of this study.

Mediation effect of persistent preoccupation with sleep 
Individuals with insomnia suffer unpleasant intrusive 

thoughts and excessive and uncontrollable worry during the 
pre-sleep period.30 It is suggested that dysfunctional beliefs 
were a major source of worry and preoccupation. These erro-
neous beliefs about sleep are highlighted as exacerbating fac-
tors of insomnia and fuel the excessive negative cognitive ac-
tivity and preoccupation.2 Subsequently, counterproductive 
maladaptive coping strategies, such as excessive TIB and stay-
ing in bed while awake are adopted to cope with the excessive 
cognitive activity.31 Cognitive processes, dysfunctional beliefs 
about sleep, distorted perception, and attention work to make 
individuals increasingly anxious and preoccupied with the 
sleep problem. These excessive worries and ruminations trig-
ger the activation of the sympathetic nervous system, auto-
nomic arousal, and emotional distress contributing to the 
maintenance of insomnia.

This study has a few limitations. First, it was conducted via 
an anonymous online survey system. This might lead to bias; 
however, we conducted this study via online surveys rather 
than face-to-face interviews, to prevent the risk of a viral out-
break. Second, the relatively small sample of participants se-
lected from a national area might decrease the statistical power 
of this study. In the COVID-19 pandemic chaos, it is difficult 
to gather enough participants from all national areas via a 
face-to-face interview. Third, the concept of DBST is not still 
sound, and it might be biased since the responses came from 
participants via the anonymous online survey system. 

In conclusion, we observed that depression, preoccupa-
tion with sleep, dysfunctional beliefs about sleep, and DBST 
influence insomnia severity in the general population. Ad-
ditionally, we observed that a persistent preoccupation with 
sleep partially mediates the influence of dysfunctional beliefs 
about sleep and DBST on their insomnia severity. Though 
we do not know whether this relationship was shown since it 
was influenced by COVID-19 or whether it will be present in 
the normal situation in the absence of the COVID-19 pan-
demic, we consider that reducing the preoccupation with sleep 
might be effective in improving sleep problems. Further, the 
DBST concept can be a useful index for predicting the severi-
ty of insomnia. 
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