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ABSTRACT

Background: In a densely populated country like Bangladesh, mental health-related burden and asso-
ciated adverse outcomes are quite prevalent. However, exploration of sleep-related issues in general, and
more specifically of insomnia during the COVID-19 pandemic has been scarce and restricted to a single
location. The present study investigated the prevalence of insomnia and its predictive factors in the
general population, and included Geographic Information System (GIS) analysis to identify regional
heterogeneities of insomnia in Bangladesh.
Methods: This cross-sectional study was conducted during the early period of the COVID-19 pandemic.
Information related to socio-demographics, knowledge of COVID-19, behaviors related to COVID-19, fear
of COVID-19, and insomnia were included in a questionnaire, and coupled with GIS-based spatial analysis
to identify regional susceptibility to insomnia.
Results: Approximately 30.4%, 13.1% and 2.8% of participants reported sub-threshold, moderate, and
severe forms of insomnia, respectively. Independent predictive risk factors of insomnia symptoms
included female gender, college education, urban residence, presence of comorbidities, using social
media, taking naps during daytime, and fear of COVID-19. District-wide variations in the spatial distri-
bution of fear of COVID-19 and insomnia were significantly associated.
Conclusion: Insomnia is frequently present during a pandemic, and exhibits regional variability along
with multifactorial determinants. These analytic approaches should enable improved detection and
targeting of at-risk sectors of the population, and enable implementation of appropriate measures to
ensure improved sleep quality.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

times per week for at least 1 month [1]. Evidence has rapidly
emerged that insomnia-related complaints have been affecting

Insomnia is a highly prevalent disorder in which one or more of
the following are present, namely: (i) difficulty falling asleep, (ii)
staying asleep or nonrestorative sleep, (iii) sleep difficulty is pre-
sent despite adequate opportunity to sleep, (iv) the perturbations
of nocturnal sleep are associated with daytime impairment or
distress, and (v) the presence of sleep difficulty occurs at least 3
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people more severely during the COVID-19 pandemic [2—4]. The
drastic changes in everyday life, such as reductions in social in-
teractions, restricted mobility outside the home, telecommuting for
office/school activities, along with the fear of being infected with
the virus, have been implicated in decreased quality of life, and
have also been associated with increases in the frequency and
severity of sleep problems [5,6].

It is now well established that the presence of underlying
insomnia is associated with higher psychological morbidity,
including depression, stress, anxiety, mood disorder, and even sui-
cidality, as well as increased risk for somatic illnesses such as hy-
pertension, diabetes, and cardiovascular diseases [7,8]. Consequently,
insomnia poses a substantial burden on the economy as well as on
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the healthcare system. Ozminkowski and colleagues [9] reported
that both young and older adults diagnosed with or treated for
insomnia endured significantly higher health-related costs.

In western countries, a one-year follow up study in a cohort of
good sleepers sampled from the general population estimated that
30.7% will have developed insomnia symptoms, and that 7.3% will
develop insomnia [10]. In addition, epidemiological evidence sug-
gests an increment in insomnia prevalence in western countries (eg
from 11.9% to 15.5% between 2000 and 2010 in Norway) [11].
However, the data on insomnia in lower- and middle-income
countries such as Bangladesh is relatively scarce. In a recent study
conducted in Bangladesh, 58.4% of university students were found
to be poor sleepers [12]. In addition, another study of 3968 rural
and urban area participants showed high proportion of insufficient
sleepers although sleep problems or insomnia were not specifically
surveyed, and instead only sleep duration was evaluated [13].

In the context of the pandemic caused by the novel coronavirus,
a survey of 1128 people from the community reported that 33.2%
had sleep disturbances during the lockdown period [6]. However,
the study was limited in the scope of sleep assessments, since
determination of sleep disturbance was predicated on a single
question (do you have sleep problems? yes or no?) and did not use
any validated instrument. When sleep problems were evaluated
using the Insomnia Severity Index (>8 as a cutoff point out of a total
28 score), 44.2% of healthcare workers in Dhaka city reported sig-
nificant sleep issues [14]. However, none of these studies evaluated
(i) the regional distribution of insomnia, (ii) the role of COVID-19
knowledge and behaviors in insomnia, (iii) the role of COVID-19
preventive behaviors in insomnia, (iv) the role of fear of COVID-
19 infection in insomnia. Thus, the present study was undertaken
to evaluate such aims in a nationwide sample.

2. Methods
2.1. Study procedures, participants and ethics

A cross-sectional online survey was carried out among the gen-
eral population of Bangladesh between April 1-10, 2020. Inclusion
criteria for the participants consisted of (i) residing in Bangladesh (ii)
being more than 10 years of age and (iii) being Bangladeshi. A total of
10,067 surveys were collected. The study protocol received ethical
approval from two Bangladeshi institutes. For detailed information
regarding the study sample, procedures, participants, ethics, as well
as dataset access, please refer to the following publications [15,16].

2.2. Measures

2.2.1. Sociodemographic factors

Basic socio-demographic information such as age, gender,
educational status, occupational status, current place of residence,
marital status, current cigarette smoking behavior (yes/no), current
alcohol drinking consumption (yes/no), current health status, social
media use and its frequency. Current health status was assessed
using a single question (ie “Are you suffering from any of the
following health-related issues?“). The presence or absence of co-
morbidity was assessed using seven multiple choice questions (ie
diabetes, high blood pressure, asthma/respiratory problems, heart
disease, kidney problems, cancer, and any other condition not lis-
ted). A total comorbidity score was then calculated with a score of
one point for each condition listed (eg someone with diabetes,
asthma and high blood pressure would score 3 points).

2.2.2. COVID-19 knowledge-related questions
Participants knowledge regarding COVID-19 was evaluated
based on four criteria: (i) spread of infection (six true/false
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statements; eg ‘COVID-19 can spread by touching others), (ii)
symptoms (six true/false statements; eg ‘The most common symp-
toms of COVID-19 are fever, tiredness and dry cough’), (iii) prevention
(six true/false statements; eg ‘Washing hands regularly for 20 s’), and
(iv) treatment (two statements; eg ‘Taking pills like antibiotics when
you have a fever’). Given one point for each correct answer and zero
points for an incorrect, a subtotal score of 20 ranging from 0 to 20
evaluated the knowledge of the respondents where higher scores
indicate better knowledge.

2.2.3. COVID-19 behavior-related questions

Participants' behavior regarding COVID-19 was evaluated based
on four items (eg “How often do you clean your hands with an
alcohol-based hand rub or wash them with soap and water?*) [17,18].
A five-point Likert scale from 1 (never) to 5 (almost always) with a
score ranging from 4 to 20 was used for the response where higher
scores indicate better preventive behaviors.

2.2.4. Bangla fear of COVID-19 scale

Participants' fear regarding COVID-19 was assessed using the
“Bangla version of Fear of COVID-19 scale” [FCV-19S; [19]] which
was previously validated and used in Bangladeshi populations
[16,20]. The scale consisting of seven items (eg “I am afraid of losing
my life because of coronavirus-19”) based on a five-point Likert scale
from 1 (strongly disagree) to 5 (strongly agree) with scores ranging
from 7 to 35 [19]; was used for the response where a higher score
indicates greater the fear of COVID-19. Cronbach's alpha was 0.88 in
the present study.

2.2.5. Bangla Insomnia Severity Index

Participants' insomnia regarding COVID-19 was evaluated using
the Bangla Insomnia Severity Index. The scale consists of seven
items (eg “How satisfied/dissatisfied are you with your current sleep
pattern?*). each consisting of a five-point Likert scale from 0 = very
satisfied to 4 = very dissatisfied) with a score ranging from 0 to 28
during the past two weeks. A final score ranging from O to 7 in-
dicates no insomnia, a score of 8—14 indicates sub-threshold
insomnia, a score of 15—21 indicates moderate insomnia and a
score of 22—28 indicates severe insomnia [21]. Cronbach's alpha
was 0.88 in the present study.

2.3. Statistical analysis

Data were analyzed using the Statistical Package for Social Sci-
ence (SPSS) version 25.0; Microsoft Excel 2019 was used for data
entry and cleaning. Descriptive statistics (eg frequencies and per-
centages) were assessed among the studied variables. Insomnia
mean score differences in terms of the studied variables were
evaluated using analysis of variance (ANOVA). Considering
insomnia as the dependent variable, all the studied variables were
entered into hierarchical multiple linear regressions. The normality
of distribution (skewness and kurtosis values) and multicollinearity
(VIF and tolerance values) were investigated at a p-value <0.05 with
a 95% confidence interval. ArcGIS version 10.5 was used for the
mapping and spatial analysis of the COVID-19 cases, insomnia and
fear of COVID-19 related data.

3. Results
3.1. Characteristics of the participants

The present study included a total of 10,067 participants (56.1%
were male; n = 5650). More than two-thirds were aged between 20

and 29 years and were single, more than half were students, and
more than 75% had tertiary educational status (Table 1). About one-
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fourth of the respondents reported the presence of comorbidity,
almost 91% used social media, and 44.2% used it several times a day.
Additionally, 45.3% were somewhat likely to take naps during the
daytime (Table 1).

3.2. Distribution of the insomnia prevalence rates

The overall prevalence of insomnia was 36.4% (n = 3669 out of a
total of 10,067 participants) using >10 as a cutoff point [21].
Additionally, Fig. 1 (a) shows that 53.6% of the participants had no
insomnia, whereas 30.4%, 13.1% and 2.8% reported sub-threshold,

Table 1
Distribution of the insomnia mean score according to the variables.
Study variables Total (n, %) Insomnia Fvalue p-value
(Mean =+ SD)

Age (year)
10 to 19 685, 6.8% 738 +6.24  8.627 <0.001
20 to 29 7175,71.3% 8.15 +6.26
30 to 39 1221,12.1% 7.64 +£6.23
40-49 410, 4.1% 7.16 + 5.96
50-59 371,3.7% 6.63 + 5.81
>60 196, 1.9% 7.04 +6.17

Gender
Male 5650, 56.1% 7.21 +6.00 164.925 <0.001
Female 4402, 43.7% 8.81 + 6.41

Educational status
No formal education 197, 2.0% 7.19 + 6.64 7.435 <0.001
Primary school 169, 1.7% 6.43 + 5.83
Secondary school 427,4.2% 6.89 +5.74
Higher secondary level 1139, 11.3% 7.66 + 6.29
Tertiary education 8135, 80.8% 8.05 + 6.24

Occupational status
Unemployed 361, 3.6% 830 +6.80 4.002 0.003
Employed 2586, 25.7% 7.51 £ 6.15
Retired 92, 0.9% 7.50 + 5.94
Housewife 1150, 11.4% 8.04 +6.11
Student 5878,58.4% 8.05 + 6.26

Residence
Village 2336,23.2% 6.44 +5.62 62397 <0.001
Sub-district town 1359, 13.5% 8.12 +6.20
District town 2334, 23.2% 8.06 + 6.40
Divisional town 4038, 40.1% 8.61 +6.35

Marital status
Single 7081,70.3% 8.01 +6.23  8.27 <0.001
Married 2839, 28.2% 7.59 + 6.20
Divorced/widowed/others 147, 1.5% 9.30 + 6.80

Currently smoker
Yes 1486, 14.8% 8.19 +635  3.369 0.066
No 8581, 85.2% 7.87 +6.21

Alcohol use
Yes 267, 2.7% 834 +6.27 1.308 0.253
No 9800, 97.3% 7.90 + 6.23

Perceived health status
Very good 6909, 68.6% 7.02 +5.92  162.574 <0.001
Acceptable 2811,27.9% 9.71 + 6.41
Poor 312,3.1% 11.12 + 6.73
Very poor 35,0.3% 10.94 + 6.83

Comorbidity status
Yes 2477,24.6% 925+ 642 154.149 <0.001
No 7590, 75.4% 7.47 + 6.11

Social media user
Yes 9152,90.9% 8.02+6.24 29.175 <0.001
No 915,9.1% 6.85 + 6.04

Frequency of Social media use
More than 4 day a week 292, 2.9% 710+ 545 27.440  <0.001
2/3 days a week 318,3.2% 7.11 £ 6.30
Everyday 4082, 40.5% 7.54 + 5.94
Several times a day 4451, 44.2% 8.65 + 6.53

Taking Naps at daytime
Very likely 3042,30.2% 7.61 +6.08 5.067 0.006
Somewhat likely 4563, 45.3% 8.04 + 6.12
Not likely 2462, 24.5% 8.05 + 6.62
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moderate, and severe forms of insomnia, respectively. Female
participants reported higher insomnia symptom severities than
males (% = 139.435, p < 0.001).

3.3. Distribution of the insomnia across the studied variables

Table 1 reports the associations between insomnia and the
studied variables. Participants aged between 20 and 29 years were
more likely to report higher insomnia scores than the other age
groups. As mentioned, females had higher insomnia scores than
males (8.81 + 6.41 vs 7.21 + 6.00, F = 164.925, p < 0.001), and mean
insomnia scores increased with increasing educational levels
(F = 7435, p < 0.001). Among all the respondents, being unem-
ployed, residing in a divisional town, being divorced/widowed,
having poor health status, having comorbidity, using social media,
and using it frequently several times a day were all associated with
increased risk of insomnia. Mean differences of the studied vari-
ables with insomnia are shown in Table 1.

Table 2 shows the differences in age, comorbidities, fear of
COVID-19 infection, knowledge about COVID-19, and preventive
behaviors related to COVID-19 in respondents with insomnia (score
>15, as cutoff point). Participants fulfilling the criteria for insomnia
had a significantly higher mean score for total number of comor-
bidities (0.40 + 0.66 vs 0.28 + 0.59, F = 55.744, p < 0.001), fear of
COVID-19 (24.57 + 5.73 vs 20.67 + 5.85, F = 603.610, p < 0.001) and
knowledge about COVID-19 (11.63 + 2.31 vs 1145 + 2.28, F = 7.965,
p = 0.005) and significantly lower mean score for age (26.23 + 8.69
vs 27.08 + 9.80, F = 10.374, p = 0.001) than those participants
without insomnia (Table 2).

3.4. Correlation among the continuous variables

Table 3 presents correlations between continuous variables.
There was a significant positive correlation between age and total
comorbidities and negative correlations were identified between
insomnia, knowledge about COVID-19 and preventive behavior
towards COVID-19 (Table 3).

3.5. Predictive factors of the insomnia

Table 4 depicts the findings regarding hierarchical multiple
regression analysis aiming to identify the risk factors of insomnia. A
total of two models were included in the analysis: model 1 included
only socio-demographic information, and model 2 included socio-
demographics, taking naps during the daytime, fear of COVID-19,
knowledge about COVID-19 and preventive behaviors towards
COVID-19 related variables. After entering all the variables, issues
regarding normality and multicollinearity were not detected. All of
the models showed a significant relationship with insomnia. Model
1 accounted for 9.1% of the variance in insomnia, while model 2
accounted for 19% of the variance in insomnia (Table 4).

3.6. District-wise mapping of the insomnia and its associations

District-wise distribution of insomnia is presented in Fig. 1 (b).
District wise variations in spatial distribution of insomnia showed a
significant relationship (F 6.500, p < 0.001 respectively).
Insomnia problems during the COVID-19 pandemic were more
prevalent in Joypurhat, Bogra, Bandarban and Patuakhali, whereas
lower problems were found in the district of Lalmonirhat, Barguna,
Khagrachari, Chapainawabganj, Sherpur, Kustia, and Rangpur. Fig. 1
(c) displays the relationship between COVID-19 cases and
insomnia, whereas Fig. 1 (d) shows regional relationships between
fear of COVID-19 cases and insomnia. Interestingly we found no
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Table 2

Mean differences across selected variables in insomnia.
Study variables Total (n, %) Normal (Mean + SD) Insomnia (Mean + SD) F value p-value
Age 26.94 +9.63 27.08 +9.80 26.23 + 8.69 10.374 0.001
Total Comorbidity 0.30 + 0.61 0.28 + 0.59 0.40 + 0.66 55.744 <0.001
Fear of COVID-19 21.30 + 6.01 20.67 £ 5.85 2457 +£5.73 603.610 <0.001
Knowledge about COVID-19 11.48 +2.29 1145 +£2.28 11.63 + 2.31 7.965 0.005
Preventive behavior towards COVID-19 4.22 +0.72 422 +0.73 4.24 + 0.68 1.079 0.299

consistent patterns between higher numbers of COVID-19 cases
and insomnia or between fear of COVID-19 and insomnia.

4. Discussion

Several studies have been conducted addressing psychological
problems among the Bangladeshi people during the pandemic
[22—29], but as indicated above, few have addressed insomnia,
despite the adverse effects of insomnia on a multitude of aspects
related to wellbeing and disease [7,8,30]. Therefore, reliable and
representative information related to insomnia in Bangladesh is
critically needed to formulate informed and effective interventions.

The prevalence of symptoms of insomnia is remarkably lower to
that reported outside of Bangladesh (46.4%) (Qi et al., 2020), but
was higher than previous studies conducted during the pandemic
both in Bangladesh [6,31] and outside [5,32]. Indeed, insomnia
prevalence is approximately -two -fold higher than the 18.6%
prevalence reported among Bangladeshi physicians caring for
COVID-19 patients [31]. The discrepant findings may likely derive
from different populations (healthcare professionals vs. general
population), as well as the use of different instruments used to
evaluate insomnia among the participants. Of note, several sys-
tematic reviews depict the pooled prevalence rate for insomnia
among healthcare workers and general population as 34.32% (95%
Cl 27.45—41.54, I> = 98%) [33] and 23.87% (Cl 95% [15.74—34.48)),
respectively [34], suggesting the possibility that the COVID-19
pandemic has imposed significant increases in the prevalence.

In the present study, we have found age group-based hetero-
geneity as related to the risk of manifesting insomnia symptoms.
But as reported in a prior study from Bangladesh conducted during
the COVID-19 pandemic, whereby those aged less than 30 years
were at higher risk of insomnia [31], while a decade older subjects
were identified at higher risk by Ara and colleagues [6]. Consistent
with other study results, both outside [3,35—37] and inside
Bangladesh [6,14]; the present study revealed that females were
significantly more likely to suffer from insomnia. The gender
dimorphism in insomnia with a significant preponderance of
women is now well established [38] even if sleep duration and
poor-quality sleep are also reported more frequently in females
[39], suggesting that overall sleep is more susceptible to disruption
among women. Besides, being unemployed adversely associated
with insomnia among the participants. This observation may reflect
anxiety related to the uncertainty of being able to secure a job

during to COVID-19 pandemic, along with both financial and family
pressures, while being in a couple or marital relationship can
alleviate the risk of insomnia among the unemployed participants.
It is clear that both social and cultural factors can impose complex
effects on insomnia via other mediators, and exploration of these
elements is clearly beyond the scope of the current work.

During the COVID-19 pandemic individuals rely on social media
to obtain information. However, the misinformation regarding the
COVID-19 pandemic in social media is also rampant, and surfing
social media several times a day can increase the risk of psycho-
logical distress, which in turn can influence insomnia [40,41]. For
example, a study assessing 1078 Iranian adults indicated that
problematic social media use had a strong association with
insomnia, which is consistent with the present findings [40]. It is
also evident that the presence of fear is associated with the
occurrence of sleep problems [42], and as such, the same appears to
apply for the fear related to COVID-19 [40]. GIS-based distribution
showed that there was substantial regional district-based hetero-
geneity in insomnia prevalence in the country, and that such het-
erogeneity was highly correlated with fear of COVID-19. It is
expected that residing in COVID-19 more affected areas will in-
crease the risk of insomnia and fear. However, not all regions
corroborated such assumption, and in fact we identified some
districts where despite very low COVID-19 rates, insomnia scores
and prevalence of insomnia were higher than in other areas in
which COVID-19 infection rates were much higher. Notwith-
standing, the overall national GIS-based overlay would support the
contention that the presence of fear of COVID-19 fostered increases
in either insomnia scores or of insomnia disease prevalence.

Some limitations of the present study deserve mention. First,
this was a cross-sectional study, and surveying respondents via
social media could have introduced an important selection bias due
to the necessity to have internet access to participate. Therefore,
less economically favored sectors of the population may be un-
derrepresented. Due to the pandemic situation, face to face in-
terviews were not possible, and therefore, a self-reporting
questionnaire was necessary with the attendant subjectivity in the
understanding and interpretation of the survey items. Neverthe-
less, this was a large nationally representative cohort being sur-
veyed during the peak of an unprecedented pandemic in the
country and around the world. Further studies are clearly needed to
monitor the trajectory outcomes of insomnia during and after the
pandemic in order to evaluate changes over time in insomnia rates,

Table 3
Correlation coefficients between selected variables and insomnia.
Variables 1 2 3 4 5 6
Age (1) 1
Total comorbidities (2) 0.451** 1
Fear of COVID-19 (3) —0.034*x* 0.014 1
Insomnia (4) —0.046** 0.095%** 0.359%x* 1
Knowledge about COVID-19 (5) —0.074** —0.055%* 0.037%** 0.026* 1
Preventive Behavior towards COVID-19 (6) —0.170** —0.162** 0.155%* 0.003 0.151* 1

*Correlation is significant at the 0.05 level (2- tailed).
**Correlation is significant at the 0.01 level (2- tailed).
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Table 4
Predictive models for insomnia in stepwise logistic regression models.
Variables Model 1 Model 2
[R? = 0.091, F = 76.426, adjusted R? = 0.090, p < 0.001] [R? = 0.190, F = 133.849, adjusted R? = 0.189, p < 0.001]
B S.E. B 95% Confidence B S.E. B 95% Confidence
interval Interval
Lower Upper Lower Upper
bound bound bound bound
Constant 0.538 1.349 —-2.107 3.183 —3.649 1.353 —-6.301 —-0.998
Age* —0.590 0.115 —0.065 -0.815 —0.365 -0.521 0.108 —0.057 -0.733 —0.308
Gender® 1.533 0.141 0.121 1.257 1.809 0.757 0.136 0.060 0.491 1.024
Educational status® 0.196 0.131 0.015 —0.060 0.453 0.123 0.125 0.010 -0.121 0.368
Occupational status® -0.014 0.053 —-0.003 -0.118 0.089 0.043 0.050 0.010 -0.055 0.141
Residence® 0.476 0.056 0.089 0.367 0.586 0.563 0.053 0.105 0.458 0.667
Marital status’ —-0.021 0.177 —-0.002 —-0.368 0.326 —-0.199 0.167 -0.014 —-0.527 0.129
Smoking® —-0.857 0.200 —0.048 -1.250 —0.465 —-0.837 0.189 —-0.047 -1.208 —0.466
Alcohol® 0.034 0.420 0.001 —-0.788 0.857 —-0.011 0.397 0.000 —0.789 0.767
Current health” 1.243 0.067 0.193 1.112 1.373 1.066 0.064 0.166 0.941 1.191
Comorbidity’' 1.415 0.161 0.094 1.100 1.731 1.228 0.152 0.081 0.930 1.527
Social media user® 1.865 0.663 0.029 0.565 3.165 1.240 0.629 0.019 0.007 2.473
Social media use frequency’ 0.498 0.091 0.056 0.320 0.676 0.472 0.087 0.053 0.302 0.642
Taking naps during daytime* 0.379 0.082 0.044 0.217 0.540
Fear of COVID-19 0.346 0.010 0.324 0.325 0.366
Knowledge about COVID-19 0.025 0.028 0.009 —0.029 0.080
Preventive behaviors —0.487 0.093 —0.052 -0.670 —0.304

toward COVID-19

k

1 = Very likely, 2 = Somewhat likely, 3 = Not likely.

and potentially devise interventional strategies that will effectively
reduce insomnia prevalence in the population, particularly in the
more affected regions of the country.

5. Conclusions

A higher prevalence of insomnia symptoms and of insomnia was
identified in the general population of Bangladesh during the
COVID-19 pandemic. Younger age, female gender, higher education,
urban residence, presence of comorbidities, social media use, and
fear of COVID-19 were all factors associated with on the prevalence
of insomnia. Furthermore, the geographic distribution of insomnia
was not homogeneous and was strongly associated with the
regional distribution of fear of COVID-19.
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2 1=10-19, 2 = 20-29, 3 = 30—39, 4 = 40—49, 5 = 50—59, 6 = 60 and above.

b 1 = Male, 2 = Female.

¢ 1 = No formal education, 2 = Primary level up, 3 = Secondary level up, 4 = Higher secondary level, 5 = Tertiary level.
d 1 = Unemployed, 2 = Employed, 3 = Retired, 4 = Housewife, 5 = Student.

€ 1 = Village, 2 = Sub-district, 3 = District, 4 = Divisional.

f 1 = Single, 2 = Married, 3 = Divorced/widow/others.

& 1= Yes, 2 = No.

1 = Very good, 2 = Acceptable, 3 = Poor, 4 = Very poor.

1 0=No, 1= Yes.

j

1 = More than 4 days a week, 2 = 2/3 days a week, 3 = Everyday, 4 = Several times a day.

Acknowledgments

The authors would like to thank all the participants, research
assistants and other team members, without whom, the self-
funded study would not be possible. We also would like to
acknowledge Mr. Nur Hussain for his outstanding contribution to
spatial analysis. Additionally, the authors appreciate that the proj-
ect was run by the Centre for Health Innovation, Networking,
Training, Action and Research — Bangladesh (shortly, CHINTA
Research Bangladesh), formerly known as the Undergraduate
Research Organization.

Conflict of interest

The authors do not have any conflict of interest to declare in
relation to this project.

The ICMJE Uniform Disclosure Form for Potential Conflicts of
Interest associated with this article can be viewed by clicking on the
following link: https://doi.org/10.1016/j.sleep.2021.04.025.

References

[1] Roth T. Insomnia: definition, prevalence, etiology, and consequences. ] Clin
sleep Med 2007;3:S7—10. https://doi.org/10.5664/jcsm.26929.

Voitsidis P, Gliatas I, Bairachtari V, et al. Insomnia during the COVID-19
pandemic in a Greek population. Psychiatr Res 2020;289:113076. https://
doi.org/10.1016/j.psychres.2020.113076.

Zhan Y, Liu Y, Liu H, et al. Factors associated with insomnia among
Chinese front-line nurses fighting against COVID-19 in Wuhan: a cross-
sectional survey. ] Nurs Manag 2020;28:1525—35. https://doi.org/10.1111/
jonm.13094.

2

3


https://doi.org/10.1016/j.sleep.2021.04.025
https://doi.org/10.5664/jcsm.26929
https://doi.org/10.1016/j.psychres.2020.113076
https://doi.org/10.1016/j.psychres.2020.113076
https://doi.org/10.1111/jonm.13094
https://doi.org/10.1111/jonm.13094

E al Mamun, D. Gozal, I. Hosen et al.

[4]

[5

(6

(7

[8

(9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Mandelkorn U, Genzer S, Choshen-Hillel S, et al. Escalation of sleep distur-
bances amid the COVID-19 pandemic: a cross-sectional international study.
] Clin Sleep Med 2020;17:45—53. https://doi.org/10.5664/jcsm.8800.

Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and
sleep quality during COVID-19 outbreak in China: a web-based cross-sectional
survey. Psychiatr Res 2020;288:112954. https://doi.org/10.1016/j.psychres.
2020.112954.

Ara T, Rahman M, Hossain M, et al. Identifying the associated risk factors of
sleep disturbance during the COVID-19 lockdown in Bangladesh: a web-based
survey. Front Psychiatr 2020;11:580268. https://doi.org/10.3389/fpsyt.2020.
580268.

Khan MS, Aouad R. The effects of insomnia and sleep loss on cardiovascular
disease. Sleep Med Clin 2017;12:167—77. https://doi.org/10.1016/j.jsmc.2017.
01.005.

Pigeon WR, Bishop TM, Krueger KM. Insomnia as a precipitating factor in new
onset mental illness: a systematic review of recent findings. Curr Psychiatr
Rep 2017;19:44. https://doi.org/10.1007/s11920-017-0802-x.

Ozminkowski R], Wang S, Walsh JK. The direct and indirect costs of untreated
insomnia in adults in the United States. Sleep 2007;30:263—73. https://
doi.org/10.1093/sleep/30.3.263.

LeBlanc M, Mérette C, Savard ], et al. Incidence and risk factors of insomnia in
a population-based sample. Sleep 2009;32:1027—37. https://doi.org/10.1093/
sleep/32.8.1027.

Pallesen S, Sivertsen B, Nordhus IH, et al. A 10-year trend of insomnia prev-
alence in the adult Norwegian population. Sleep Med 2014;15:173—9. https://
doi.org/10.1016/j.sleep.2013.10.009.

Mamun MA, Hossain MS, Kamruzzaman M, et al. Prevalence of poor sleep
quality and its determinants among Bangladeshi students: a pilot study. Sleep
Vigil 2020;4:185—93. https://doi.org/10.1007/s41782-020-00109-1.

Yunus FM, Khan S, Akter T, et al. How many hours do people sleep in
Bangladesh? A country-representative survey. ] Sleep Res 2016;25:365—76.
https://doi.org/10.1111/jsr.12381.

Ali M, Uddin Z, Ahsan NF, et al. Prevalence and predictors of anxiety,
depression, and insomnia among healthcare workers in Dhaka city amid
COVID-19 pandemic. Res. Square 2020. https://doi.org/10.21203/rs.3.rs-
101990/v1.

Pakpour AH, al Mamun F, Hosen I, et al. A population-based nationwide
dataset concerning the COVID-19 pandemic and serious psychological con-
sequences in Bangladesh. Data Brief 2020;33:106621. https://doi.org/10.1016/
j.dib.2020.106621.

Sakib N, Bhuiyan AKMI, Hossain S, et al. Psychometric validation of the Bangla
fear of COVID-19 scale: confirmatory factor Analysis and rasch analysis. Int ]
Ment Health Addiction 2020. https://doi.org/10.1007/s11469-020-00289-x.
epub ahead of print.

Chang K-C, Strong C, Pakpour AH, et al. Factors related to preventive COVID-
19 infection behaviors among people with mental illness. ] Formos Med Assoc
2020;119:1772—80. https://doi.org/10.1016/j.jfma.2020.07.032.

Lin C, Imani V, Majd NR, et al. Using an integrated social cognition model to
predict COVID-19 preventive behaviours. Br ] Health Psychol 2020;25:
981—1005. https://doi.org/10.1111/bjhp.12465.

Ahorsu DK, Lin C-Y, Imani V, et al. The fear of COVID-19 scale: development
and initial validation. Int ] Ment Health Addiction 2020. https://doi.org/
10.1007/s11469-020-00270-8. epub ahead of print.

Sakib N, Akter T, Zohra F, et al. Fear of COVID-19 and depression: a compar-
ative study among the general population and healthcare professionals during
COVID-19 pandemic crisis in Bangladesh. Int ] Ment Health Addiction 2021.
https://doi.org/10.1007/s11469-020-00477-9. epub ahead of print.

Morin CM, Belleville G, Bélanger L, et al. The Insomnia Severity Index: psy-
chometric indicators to detect insomnia cases and evaluate treatment
response. Sleep 2011;34:601—8. https://doi.org/10.1093/sleep/34.5.601.
Hossain MM, Rahman M, Trisha NF, et al. Prevalence of anxiety and depres-
sion in South Asia during COVID-19: a systematic review and meta-analysis.
PsyArXiv 2020. https://doi.org/10.31234/osf.io/q4k5b.

Mamun MA, Griffiths MD. First COVID-19 suicide case in Bangladesh due to
fear of COVID-19 and xenophobia: possible suicide prevention strategies.
Asian ]J. Psychiatr. 2020;51:102073. https://doi.org/10.1016/j.ajp.2020.
102073.

Bhuiyan AKMI, Sakib N, Pakpour AH, et al. COVID-19-related suicides in
Bangladesh due to lockdown and economic factors: case study evidence from

225

[25]

[26]

[27]

[28]

[29]

(30]

(31]

[32]

[33]

(34]

(35]

(36]

(371

(38]

(39]

[40]

[41]

[42]

Sleep Medicine 91 (2022) 219—-225

media reports. Int J] Ment Health Addiction 2020. https://doi.org/10.1007/
s11469-020-00307-y. epub ahead of print.

Mamun MA, Chandrima RM, Griffiths MD. Mother and son suicide pact due to
COVID-19-related online learning issues in Bangladesh: an unusual case
report. Int ] Ment Health Addiction 2020. https://doi.org/10.1007/s11469-
020-00362-5. epub ahead of print.

Hossain MT, Ahammed B, Chanda SK, et al. Social and electronic media
exposure and generalized anxiety disorder among people during COVID-19
outbreak in Bangladesh: a preliminary observation. PloS One 2020;15:
e0238974. https://doi.org/10.1371/journal.pone.0238974.

Islam MA, Barna SD, Raihan H, et al. Depression and anxiety among university
students during the COVID-19 pandemic in Bangladesh: a web-based cross-
sectional survey. PloS One 2020;15:e0238162. https://doi.org/10.1371/
journal.pone.0238162.

Islam SMDU, Bodrud-Doza M, Khan RM, et al. Exploring COVID-19 stress and
its factors in Bangladesh: a perception-based study. Heliyon 2020;6:e04399.
https://doi.org/10.1016/j.heliyon.2020.e04399.

Mamun MA, Akter T, Zohra F, et al. Prevalence and risk factors of COVID-19
suicidal behavior in Bangladeshi population: are healthcare professionals at
greater risk? Heliyon 2020;6:e05259. https://doi.org/10.1016/j.heliyon.2020.
e05259.

McCall WV, Mensah-Bonsu D, Withers AE, et al. Short-term insomnia disorder
in health care workers in an academic medical center before and during
COVID-19: rates and predictive factors. ] Clin Sleep Med 2020. https://doi.org/
10.5664/jcsm.9034. epub ahead of print.

Qi J, Xu J, Li B-Z, et al. The evaluation of sleep disturbances for Chinese
frontline medical workers under the outbreak of COVID-19. Sleep Med
2020;72:1—4. https://doi.org/10.1016/j.sleep.2020.05.023.

Barua L, Zaman MS, Omi FR, et al. Psychological burden of the COVID-19
pandemic and its associated factors among frontline doctors of Bangladesh:
a cross-sectional study. F1000Research 2020;9:1304. https://doi.org/
10.12688/f1000research.27189.3.

Lai J, Ma S, Wang Y, et al. Factors associated with mental health outcomes
among health care workers exposed to coronavirus disease 2019. JAMA
Netw Open 2020;3:e203976. https://doi.org/10.1001/jamanetworkopen.
2020.3976.

Pappa S, Ntella V, Giannakas T, et al. Prevalence of depression, anxiety, and
insomnia among healthcare workers during the COVID-19 pandemic: a sys-
tematic review and meta-analysis. Brain Behav Immun 2020;88:901-7.
https://doi.org/10.1016/j.bbi.2020.05.026.

Cénat M, Blais-Rochette C, Kokou-Kpolou CK, et al. Prevalence of symptoms
of depression, anxiety, insomnia, posttraumatic stress disorder, and psycho-
logical distress among populations affected by the COVID-19 pandemic: a
systematic review and meta-analysis. Psychiatr Res 2020;295:113599. https://
doi.org/10.1016/j.psychres.2020.113599.

Sahin MK, Aker S, Sahin G, et al. Prevalence of depression, anxiety, distress
and insomnia and related factors in healthcare workers during COVID-19
pandemic in Turkey. ] Community Health 2020;45:1168—77. https://doi.org/
10.1007/s10900-020-00921-w.

Li Y, Qin Q, Sun Q, et al. Insomnia and psychological reactions during the
COVID-19 outbreak in China. J Clin Sleep Med 2020;16:1417—8. https://
doi.org/10.5664/jcsm.8524.

Suh S, Cho N, Zhang ]. Sex differences in insomnia: from epidemiology and
etiology to intervention. Curr Psychiatr Rep 2018;20:69. https://doi.org/
10.1007/s11920-018-0940-9.

Kocevska D, Lysen TS, Dotinga A, et al. Sleep characteristics across the lifespan
in 1.1 million people from The Netherlands, United Kingdom and United
States: a systematic review and meta-analysis. Nat Hum Behav 2020;5:
113—22. https://doi.org/10.1038/s41562-020-00965-x.

Lin C-Y, Brostrom A, Griffiths MD, et al. 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;21:100345. https://doi.org/10.1016/j.invent.2020.100345.

Lancel M, Stroebe M, Eisma MC. Sleep disturbances in bereavement: a sys-
tematic review. Sleep Med Rev 2020;53:101331. https://doi.org/10.1016/
j.smrv.2020.101331.

Kuriyama K, Soshi T, Kim Y. Sleep deprivation facilitates extinction of implicit
fear generalization and physiological response to fear. Biol Psychiatr 2010;68:
991-8. https://doi.org/10.1016/j.biopsych.2010.08.015.


https://doi.org/10.5664/jcsm.8800
https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.3389/fpsyt.2020.580268
https://doi.org/10.3389/fpsyt.2020.580268
https://doi.org/10.1016/j.jsmc.2017.01.005
https://doi.org/10.1016/j.jsmc.2017.01.005
https://doi.org/10.1007/s11920-017-0802-x
https://doi.org/10.1093/sleep/30.3.263
https://doi.org/10.1093/sleep/30.3.263
https://doi.org/10.1093/sleep/32.8.1027
https://doi.org/10.1093/sleep/32.8.1027
https://doi.org/10.1016/j.sleep.2013.10.009
https://doi.org/10.1016/j.sleep.2013.10.009
https://doi.org/10.1007/s41782-020-00109-1
https://doi.org/10.1111/jsr.12381
https://doi.org/10.21203/rs.3.rs-101990/v1
https://doi.org/10.21203/rs.3.rs-101990/v1
https://doi.org/10.1016/j.dib.2020.106621
https://doi.org/10.1016/j.dib.2020.106621
https://doi.org/10.1007/s11469-020-00289-x
https://doi.org/10.1016/j.jfma.2020.07.032
https://doi.org/10.1111/bjhp.12465
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00477-9
https://doi.org/10.1093/sleep/34.5.601
https://doi.org/10.31234/osf.io/q4k5b
https://doi.org/10.1016/j.ajp.2020.102073
https://doi.org/10.1016/j.ajp.2020.102073
https://doi.org/10.1007/s11469-020-00307-y
https://doi.org/10.1007/s11469-020-00307-y
https://doi.org/10.1007/s11469-020-00362-5
https://doi.org/10.1007/s11469-020-00362-5
https://doi.org/10.1371/journal.pone.0238974
https://doi.org/10.1371/journal.pone.0238162
https://doi.org/10.1371/journal.pone.0238162
https://doi.org/10.1016/j.heliyon.2020.e04399
https://doi.org/10.1016/j.heliyon.2020.e05259
https://doi.org/10.1016/j.heliyon.2020.e05259
https://doi.org/10.5664/jcsm.9034
https://doi.org/10.5664/jcsm.9034
https://doi.org/10.1016/j.sleep.2020.05.023
https://doi.org/10.12688/f1000research.27189.3
https://doi.org/10.12688/f1000research.27189.3
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.psychres.2020.113599
https://doi.org/10.1016/j.psychres.2020.113599
https://doi.org/10.1007/s10900-020-00921-w
https://doi.org/10.1007/s10900-020-00921-w
https://doi.org/10.5664/jcsm.8524
https://doi.org/10.5664/jcsm.8524
https://doi.org/10.1007/s11920-018-0940-9
https://doi.org/10.1007/s11920-018-0940-9
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1016/j.invent.2020.100345
https://doi.org/10.1016/j.smrv.2020.101331
https://doi.org/10.1016/j.smrv.2020.101331
https://doi.org/10.1016/j.biopsych.2010.08.015

	Predictive factors of insomnia during the COVID-19 pandemic in Bangladesh: a GIS-based nationwide distribution
	1. Introduction
	2. Methods
	2.1. Study procedures, participants and ethics
	2.2. Measures
	2.2.1. Sociodemographic factors
	2.2.2. COVID-19 knowledge-related questions
	2.2.3. COVID-19 behavior-related questions
	2.2.4. Bangla fear of COVID-19 scale
	2.2.5. Bangla Insomnia Severity Index

	2.3. Statistical analysis

	3. Results
	3.1. Characteristics of the participants
	3.2. Distribution of the insomnia prevalence rates
	3.3. Distribution of the insomnia across the studied variables
	3.4. Correlation among the continuous variables
	3.5. Predictive factors of the insomnia
	3.6. District-wise mapping of the insomnia and its associations

	4. Discussion
	5. Conclusions
	Credit author statement
	Funding statement
	Acknowledgments
	Conflict of interest
	References


