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Abstract
Background Given the importance of sleep, several studies were conducted during the first wave of the COVID-19 pandemic 
in Bangladesh, but no study was conducted during the second wave. Thus, this study assessed the prevalence rate, associated 
factors, and predictive models of insomnia during the second wave of the COVID-19 pandemic.
Methods An online-based cross-sectional survey was conducted during the second wave of the pandemic (within April 
1–13, 2021) and collected information on sociodemographic, behavior and health, COVID-19 risk, fear of COVID-19, 
depression, anxiety, suicidality, and insomnia. A total of 756 data from Bangladeshi young adults (22.24 ± 4.39 years) were 
finally analyzed.
Results About 13% of the participants (n = 98 out of a total of 756) had the symptoms of insomnia. Insomnia had a signifi-
cant gender difference, where females were more prone to be insomniac. Besides, middle class, urban residence, smoking 
status, not engaging in physical exercise, poor health status, and multi-comorbidities were also profoundly associated with 
insomnia. In addition, fear of COVID-19, COVID-19 risk, and mental health problems (i.e., depression, anxiety, and suici-
dality) showed a significant relationship in terms of insomnia. A total of 31.2% variance predicting insomnia was identified 
considering all of the studied variables.
Conclusions The prevalence of insomnia reported herein seems relatively lower than the prior studies, but this figure is not 
neglectable. Thus, the identified associated factors are highly suggested to consider in policy actions with a special focus on 
mental health problems to elevate the risk of sleep problems.

Keywords COVID-19 insomnia · Psychological impact · Sleep problems · Insomnia · Prevalence and risk factors · 
Insomnia in Bangladesh

1 Introduction

Sleep problems or insomnia is one of the mental health 
problems affecting the quality of life. Sleep is regulated 
by melatonin hormone and adenosine compounds, where 

any disruptions lead to problematic sleep habits [1, 2]. The 
symptoms of insomnia include (i) unable to fall into a deep 
sleep at night, (ii) wake up suddenly at night, (iii) wake up 
too early, (iv) being tired after a night sleep, (v) mental 
health issues such as irritability, depression or anxiety, (vi) 
difficult to pay attention or focus on work, (vii) increase 
error or accident, (viii) worry about sleep, etc. [3, 4]. Sleep 
is needed to maintain healthy brain function and emotional 
wellbeing and play a vital role in physical health by healing 
the heart and blood vessels [1, 5]. Any disruptions in sleep 
or its deficiency affect this process and lead to a condition 
such as cardiac disease, high blood pressure, diabetes mel-
litus, stroke, etc. [5].

In December 2019, the first case of COVID-19 is reported 
in China. Subsequently, with its rapid transmission rate, the 
WHO declares the situation as a pandemic. Likely other 
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countries, the government of Bangladesh imposes a lock-
down on 26 March 2020, where the first COVID-19 case 
is detected on 8 March 2020 in the country [6]. There is 
enough evidence suggesting the impact of lockdown on eco-
nomic conditions and mental wellbeing. Economic disrup-
tions made by the pandemic is reported as the prominent 
suicide stressors in Bangladesh [7], which links to wors-
ening mental health conditions, as suggested by the recent 
systematic reviews of the studies [7, 8]. There are a number 
of studies on mental health issues like depression, anxiety, 
and stress; however, sleep problems are somewhat less stud-
ied in Bangladesh, although it is a major mental disorder 
[8]. Recently, a Bangladeshi systematic review comprising 
of six studies suggests that having insomnia problems rang-
ing from 18 to 46.3%, where the rate is 23% to 46.3%, 18.6% 
to 44.2%, and 27.1% for the general people, healthcare work-
ers, and students, respectively [9].

Insomnia is associated with mental health impairments, 
including moodiness increment, productivity reduction, even 
though it increases the risk of accidental events, including 
suicide [4, 10, 11]. In the COVID-19 pandemic context, 
maintaining sleep hygiene is highly suggested because 
it helps in strengthening the immune system, where the 
COVID-19-infected people can be more vulnerable to sleep 
problems [12, 13]. Given the importance of sleep, several 
studies were conducted during the first wave of the pandemic 
in Bangladesh [14–19], but the magnitude of insomnia and 
its associated factors during the second wave is yet to be 
investigated. In addition, there is a lack of studies using any 
models for estimating the insomnia predictors; therefore, 
what is the predictive role of factors related to sociodemo-
graphic, behavioral and health, COVID-19 risk and fear, and 
mental health issues is estimated in this study.

1.1  Methods

1.1.1  Study Procedure, Participants, and Ethics

The present cross-sectional study was conducted through 
an online survey between April 1 and 13, 2020, among the 
Bangladeshi young adults. The online survey link was circu-
lated within the popular Bangladeshi social media platforms 
(i.e., Facebook, WhatsApp). The participants were further 
requested to circulate the link to their networks. Approxi-
mately, a total of 782 participants fill-up the form, and after 
the removal of the incomplete questionnaire, 756 data were 
kept for final analysis. The criteria for participating in this 
study included being a Bangladeshi young adult resident. 
An IRB approval was granted by the Institute of Allergy 
and Clinical Immunology of Bangladesh, Dhaka, Bang-
ladesh, for conducting the study (Reference: IRBIACIB/
CEC/03202032). An online consent form was required for 
participating in the study.

1.2  Measures

1.2.1  Sociodemographic Factors

This survey collected basic sociodemographic information 
such as age, gender, marital status, religion, educational 
qualification, monthly family income, profession, current 
residence status, etc. Socio-economic status was catego-
rized into three groups (i.e., lower class, middle class, 
and higher class, based on an interval of 15,000 Bangla-
deshi Taka (BDT) monthly family income) following prior 
Bangladeshi studies [20].

1.2.2  Behavioral Health‑Related Questions

Behavior-related questions such as smoking status, drug 
using (consuming alcohol or using other illicit substances), 
and physical exercise status were collected. The participants 
were asked if they performed at least 30 min of physical 
exercise daily to assess their physical exercise status. In 
addition, perceived self-rated health condition was evaluated 
using a 5-point Likert item (very good to very bad), whereas 
a binary response was used to determine their comorbidity 
status (i.e., asthma, hypertension, heart disease, cardiovas-
cular disease, cancer, diabetes, and others).

1.2.3  COVID‑19 Risk‑Related Questions

A total of three items with binary responses were included 
to assess the participants’ COVID-19 risk. First of all, if 
the participants were infected with the virus were assessed, 
whereas infection and deaths of their family members or 
friends were also evaluated. Then, in summing up these 
3-items [(i) personal COVID-19 infection, (ii) friend and 
family member COVID-19 infection, and (iii) friend and 
family member COVID-19 death], a continuous variable 
was generated, where the higher scores indicate the higher 
risk of COVID-19.

1.2.4  Fear of COVID‑19 Scale

Fear of COVID-19 was assessed using the Fear of COVID-
19 Scale (FCV-19S) [21, 22]. The FCV-19S comprises a 
total of 7-items (e.g., “I am afraid of losing my life because 
of coronavirus-19”), where responses were recorded on a 
5-point Likert scale (1 = strongly disagree, to 5 = strongly 
agree). The score ranges between 7 and 35, whereas the 
higher score indicates the greater fear of COVID-19. In the 
present study, Cronbach’s alpha was 0.88.
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1.2.5  Depression and Anxiety

Mental health outcomes such as depression and anxiety were 
assessed using the Patient Health Questionnaire 4 (PHQ-4) 
[23]. The PHQ-4 is an ultra-brief self-report questionnaire 
that consists of a 2-item depression scale (PHQ-2; e.g., “Lit-
tle interest or pleasure in doing things”) and a 2-item anxiety 
scale (GAD-2; e.g., “Feeling nervous, anxious or on edge”), 
whereas each items’ responses were recorded on a 4-point 
Likert scale (0 = not at all, to 3 = nearly every day). The total 
PHQ-2 and GAD-2 sum scores range from 0 to 6, whereas 
a score of ≥ 3 was used for cutoff points for both depression 
and anxiety. In the present study, Cronbach’s alpha was 0.7.

1.2.6  Suicidality

Suicidality was assessed from the last item of the Mont-
gomery-Asberg Depression Rating Scale [24]. The follow-
ing instruction was given for rating their response: “feeling 
that life is not worth living, that a natural death would be 
welcome, suicidal thoughts, and the preparations for suicide; 
suicidal attempts should not in themselves influence the rat-
ing”. The item was rated on a 7-point Likert scale based on 
the scale scoring criteria, whereas the higher scores indicate 
higher suicidality. However, having at least symptoms of 
‘frustrated about life and suicidal thoughts float in the head’, 
and ‘above’ was donated for suicidality cutoff point.

1.2.7  Insomnia

Insomnia was assessed by the two-item Insomnia Severity 
Index (i.e., “satisfied/dissatisfied with current sleep pattern”, 
and “interferences with daily functioning”). Each item con-
sists of a 5-point Likert scale (0 = very satisfied to 4 = very 
dissatisfied). The total score ranges from 0 to 8, whereas a 
score of ≥ 6 was used for cutoff points for insomnia. This 
cutoff point has a sensitivity of 84% and a specificity of 76% 
[25]. In the present study, Cronbach’s alpha was 0.76.

1.3  Statistical Analysis

Data were analyzed using the Statistical Package for Social 
Science (SPSS) version 25. Before conducting the for-
mal analysis, data were cleaned by Microsoft Excel 2019. 
Descriptive statistics (i.e., percentage, frequency, mean and 
standard deviation), independent t test, analysis of variance 
test (ANOVA), and Pearson correlation tests were per-
formed. In addition, multiple hierarchical regression analysis 
was conducted utilizing insomnia as the dependent variable. 
Normality and multicollinearity (i.e., VIF and tolerance test) 
were also investigated in the present study, and no issues 
were found. A p value of < 0.05 was set as statistically sig-
nificant with a 95% of confidence interval.

2  Results

2.1  Characteristics of the Participants

In total participants (N = 756), more than half of them were 
males (59%), and the mean age was 22.24 (± 4.39) years. 
Most of the participants were unmarried (90.6%), Muslim 
(89.4%), and 80% had higher education status. Moreo-
ver, 12.2% of the participants were smokers, 1.9% used 
drugs, and 46.0% reported exercising. Although 27.2% of 
the participants reported having comorbidities, 4.0% pre-
cepted their health as bad. About 6.0% were infected with 
COVID-19, but 42.9% reported anyone of their families 
had been infected with the virus. Moreover, 35.1%, 24.1%, 
and 8.2% of the participants had depression, anxiety, and 
suicidality, respectively (Table 1). About 13% of the par-
ticipants (98 out of 756) were insomniac based on 2-item 
Insomnia Severity Index.

2.2  Distribution of Insomnia Mean Scores

Of the sociodemographic variables, gender, socio-eco-
nomic status, and current residence were significantly 
associated with insomnia. That is, participants being 
female and urban residents were prone to sleep prob-
lems (3.22 ± 2.09 vs. 2.78 ± 2.14; t = 2.820, p = 0.005; 
and 2.59 ± 1.98 vs. 3.16 ± 2.18; t = 3.503, p < 0.001); 
whereas lower class participants had a lower score of 
insomnia (F = 4.804, p = 0.008). Similarly, participants 
being a smoker, not performing physical exercise, having 
higher health problems reported as vulnerable to insomnia. 
Although having a history of the participants’ COVID-19 
infection was not significantly associated with insomnia, 
participants who reported that their friends and fam-
ily members being infected or died by COVID-19 were 
at a higher risk of insomnia (t = − 3.846, p < 0.001 and 
t = − 2.152, p = 0.032, respectively). In addition, insom-
nia was more prevalent in the participants suffering from 
mental health problems like depression, anxiety, and sui-
cidality (Table 1).

Table 2 presents correlations of the continuous vari-
ables with insomnia. There was a significant positive 
correlation of total comorbidities (r = 0.159), COVID-19 
risk (r = 0.137), fear of COVID-19 (r = 0.212), depression 
(r = 0.292), anxiety (r = 0.475), and suicidality (r = 0.297) 
with insomnia.

2.3  Predictive Models for the Insomnia

Table 3 presents a multiple hierarchical regression anal-
ysis with a total of 4 models for predicting the factors 
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Table 1  Associations between the studied variables and insomnia

Variables Total sample N, % Insomnia

Mean and SD F/t test value p value

Sociodemographic variables
 Age (years) 22.24 ± 4.39
  ≤ 20 228, 30.2% 2.74 ± 2.11 2.143 0.118
  21–23 362, 47.9% 3.11 ± 2.16
  ≥ 24 166, 22.0% 2.94 ± 2.06

 Gender
  Female 310, 41.0% 3.22 ± 2.09 2.820 0.005
  Male 446, 59.0% 2.78 ± 2.14

 Marital status
  Unmarried 685, 90.6% 2.93 ± 2.12 − 1.285 0.199
  Married 71, 9.4% 3.27 ± 2.16

 Religion
  Muslim 676, 89.4% 2.98 ± 2.14 0.930 0.353
  Hindu 80, 10.6% 2.75 ± 1.99

 Educational status
  Up to secondary 151, 20.0% 3.01 ± 2.37 0.307 0.759
  More than secondary 605, 80.0% 2.95 ± 2.06

 Socio-economic status
  Lower class 189, 25.0% 2.56 ± 1.97 4.804 0.008
  Middle class 237, 31.3% 3.13 ± 2.10
  Higher class 270, 35.7% 3.11 ± 2.24

 Occupation
  Student 625, 82.7% 2.94 ± 2.150 − 0.514 0.608
  Non-student 131, 17.3% 3.05 ± 2.01

 Current residence
  Rural 266, 35.2% 2.59 ± 1.98 − 3.503  < 0.001
  Urban 490, 64.8% 3.16 ± 2.18

Behavior and health-related Questions
 Smoking status
  Yes 92, 12.2% 3.40 ± 2.24 2.138 0.033
  No 664, 87.8% 2.90 ± 2.10

 Drug use
  Yes 14, 1.9% 2.71 ± 2.23 − 0.434 0.664
  No 742, 98.1% 2.96 ± 2.13

 Physical exercise
  Yes 348, 46.0% 2.69 ± 2.03 − 3.272 0.001
  No 408, 54.0% 3.19 ± 2.18

 Perceived health status
  Very good 117, 15.5% 1.85 ± 1.98 27.454  < 0.001
  Good 425, 56.2% 2.75 ± 1.97
  Neither good nor bad 184, 24.3% 3.80 ± 1.98
  Bad 27, 3.6% 5.26 ± 2.347
  Very bad 3, 0.4% 3.00 ± 1.73

 Comorbidity status
  Yes 206, 27.2% 3.46 ± 2.24 3.974 < 0.001
  No 550, 72.8% 2.77 ± 2.05
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of insomnia. The first model includes only sociodemo-
graphic variables, whereas a 2.3% variance of insomnia 
was explained. While adding behavioral and health-related 
variables with socio-demographics in model 2, the explan-
atory power of insomnia increased to 15.3%. In model 3, 
a total of 18.3% variance of insomnia was predicted. But 
after adjusting with mental health issues in the final model, 
the explanatory power of insomnia increased by 12.9% 
from model 3. However, all of the models were statisti-
cally significant.

3  Discussion

People with insomnia are reported to be at an increased 
risk of morbidity and mortality related to cardiometabolic 
and neurocognitive conditions, whereas the likelihood of 
such a risk can be eradicated by changing sleeping habits 
[1]. Furthermore, during the COVID-19 pandemic, people 
are reportedly suffering from mental health problems like 
insomnia, which highlights the importance of adequate 
studies to adopt any policy actions [26, 27]. This is the 

Table 1   (Continued)

Variables Total sample N, % Insomnia

Mean and SD F/t test value p value

COVID Risk-related Variables
 Personal COVID-19 infection

  No 711, 94.0% 2.94 ± 2.12 − 1.146 0.252
  Yes 45, 6.0% 3.31 ± 2.18

 Friend and family COVID-19 infection
  No 432, 57.1% 2.70 ± 2.03 − 3.846  < 0.001
  Yes 324, 42.9% 3.30 ± 2.21

 Friend and family COVID-19 death
  No 659, 87.2% 2.89 ± 2.13 − 2.152 0.032
  Yes 97, 12.8% 3.39 ± 2.08

Mental Health Problems
 Depression
  No 491, 64.9% 2.57 ± 1.94 − 6.981  < 0.001
  Yes 265, 35.1% 3.67 ± 2.27

 Anxiety
  No 574, 75.9% 2.52 ± 1.92 − 10.804  < 0.001
  Yes 182, 24.1% 4.34 ± 2.17

 Suicidality
  No 694, 91.8% 2.80 ± 2.05 − 6.977  < 0.001
  Yes 62, 8.2% 4.71 ± 2.22

Table 2  Correlation coefficients between the continuous variables and insomnia

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

Variables Mean and SD 1 2 3 4 5 6 7 8 9

Insomnia (1) 2.96 ± 2.13 1
Age (2) 22.24 ± 4.39 0.020 1
Income (3) 41,851.04 ± 82,303.58 0.012 0.059 1
Total comorbidities (4) 0.29 ± 0.50 0.159** 0.200** 0.032 1
COVID-19 risk (5) 0.62 ± 0.76 0.137** 0.101** 0.169** 0.037 1
Fear of COVID-19 (6) 17.63 ± 5.88 0.212** 0.012 − 0.016 0.008 0.082* 1
Depression (7) 2.15 ± 1.19 0.292** − 0.028 0.014 0.083* 0.108** 0.183** 1
Anxiety (8) 1.78 ± 1.52 0.475** − 0.076* 0.046 0.137** 0.159** 0.322** 0.560** 1
Suicidality (9) 1.57 ± 0.91 0.297** 0.007 0.033 0.091* 0.136** 0.143** 0.246** 0.349** 1
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first study assessing insomnia during the second wave of 
the COVID-19 pandemic in Bangladesh, which may help 
provide a comparative understanding of insomnia with the 
studies conducted during the first wave.

After the COVID-19 outbreak inception, the prevalence 
of insomnia is increasingly observed [26]. Ranging from 
2.3 to 76.6%, with a pooled prevalence of 35.7%, insomnia 
is identified by a systematic review of a total of 78 stud-
ies [28], whereas the rate is found to be within 18–46.3% 
in Bangladesh [9]. The largest population-based study of 
the country reported 30.4%, 13.1%, and 2.8% rates of sub-
threshold, moderate, and severe forms of insomnia, respec-
tively, where the overall insomniac problem was 36.4% in 
that study [18]. However, a 13% prevalence of insomnia is 
found in this study, which is definitely lower than the prior 
studies. This may be because of issues like the difference of 
the insomnia assessment tool and cutoff scores, along with 
the previous study implementation time being the first wave 
of the pandemic. People are likely to adapt to the stressful 
pandemic situation, which may help in reducing the risk of 
mental health problems. Although the prevalence of insom-
nia reported herein is lower than the first wave studies, this 
figure is not neglectable. Thus, the identified associated fac-
tors are highly suggested to consider in policy actions with a 
special focus on mental health problems to elevate the risk 
of sleep problems.

In respect to gender-based insomnia suffering, female 
participants are reported at higher risk in this study, which 
is similar to the prior Bangladeshi studies conducted in the 
periods of normal [29, 30] or pandemic [15, 17–19]. Gener-
ally, females are highly prone to mental health suffering, 
a finding that is also consistent with the pandemic-related 
Bangladeshi studies [7, 8]. In addition, the female gender 
is being reported to have higher knowledge and fear of 
COVID-19 [31–33], which can be the risk predictors of such 
a situation because other studies reported COVID-19 fear 
increasing sleep problems [18]. Also, participants reporting 
higher COVID-19 risk in this study are prone to be insom-
niacs. The fear of COVID-19 is being reported as one of 
the leading suicide stressors in Bangladesh, where the risk 
of mental health problems such as insomnia can be easily 
explained [18, 19]. However, participants of this study resid-
ing in rural areas and belonging to a lower socio-economic 
class are at lower risk of insomnia. But, there was no signifi-
cant difference in insomnia risk of the participants regarding 
their other sociodemographic variables (e.g., marital status, 
education level), which is contradictory findings with the 
prior Bangladeshi studies [15, 18].

Of the behavioral-related variables, being a smoker 
and not performing physical exercise increase the risk of 
insomnia. In addition, insomnia is associated with a higher 
level of physical health conditions as per this study findings 

Table 3  Predictive models for the insomnia
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and reported elsewhere [18]. Similarly, people with mental 
health problems like depression, anxiety, suicidality etc., are 
found as insomniac herein; but none of the prior studies 
examined the role of suicidality in insomnia [14, 15, 17]. 
However, the role of these mental health problems in pre-
dicting insomnia explanatory power is reported as 12.9%, 
where other variables (socio-demographics, behavior- and 
health-related variables, and COVID-19 fear and risk) com-
binedly explained a total of 18.3% variance of insomnia. 
Therefore, this study suggests that people with mental health 
problems should be given priority while implementing any 
support programs.

The present study has some limitations to be noted. First 
of all, the survey was carried out online with a snowball 
approach of self-reporting data collection, which hinders 
the sample from being representative (i.e., most participants 
belonged to educated young adult age groups). The nature of 
this study being cross-sectional may limit establishing the 
causal relationships. Other issues like memory recall bias 
and social desirability bias may have affected the study find-
ings. Besides, a single question on 30 min of exercise daily 
without consideration to the type of exercise, the severity 
of exercise, and the number of days in a week was used in 
this study, which may be a weak and insensitive indicator of 
physical activity. Despite these limitations, this study pro-
vides some of the baseline information related to insomnia 
during the second wave of the pandemic.

4  Concluding Remarks

This study is the first approach to assessing sleep prob-
lems during the second wave of the COVID-19 pandemic 
in Bangladesh. The prevalence of insomnia is relatively 
lower in this study, but this figure is not neglectable. For 
reducing sleep-related problems, the identified associated 
factors are highly suggested to consider in policy actions 
with a special focus on mental health problems.
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