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Background: The coronavirus disease 2019 (COVID-19) pandemic has adversely

affected the sleep quality of individuals, and is a poorly investigated area. This study

aimed to investigate the prevalence estimate of poor sleep quality and its associated

factors among Bangladeshi residents during the COVID-19 pandemic.

Methods: An online cross-sectional survey was carried out from July 20 to August

5, 2020, involving 975 Bangladeshi residents (male: 54.2%; mean age: 26.7 ± 9.4

years; age range: 18–75 years). A self-reported questionnaire was answered by the

respondents, covering information on demographic characteristics, perceived physical

health status, COVID-19-related factors, COVID-19-induced anxiety assessment, and

sleep quality. To assess sleep quality, the Bangla version of the Pittsburgh Sleep Quality

Index was used. Logistic regression models were performed to analyze the factors

associated with sleep quality.

Results: The prevalence estimate of poor sleep quality was 55.1% among the

Bangladeshi people during the COVID-19 pandemic. As per the multiple regression

analysis, poor sleep quality was significantly higher among respondents who reported

female gender, moderate/poor health status, indirect contact with COVID-19 infected

patients, decreased household income due to the COVID-19 pandemic, fear of infection,

and COVID-19-induced anxiety.

Conclusion: Poor sleep quality was slightly prevalent among general people in

Bangladesh during the COVID-19 pandemic. The findings indicate an immediate

response for this vulnerable group to improve the sleep quality during the public health

emergency of COVID-19.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) outbreak, discovered
in late December 2019 in Wuhan, China, has become a global
public health concern. OnMarch 11, 2020, the WHO announced
COVID-19 as a pandemic (1). The virus continues to spread
worldwide with more than 188million confirmed cases andmore
than four million deaths as of July 16, 2021 (2).

In Bangladesh (where this study was conducted), the first case
of COVID-19 was confirmed on March 8, 2020 (3, 4). To date (as
of July 16, 2021), the country has reported more than 1 million
confirmed cases of COVID-19 and 17,278 COVID-19-related
deaths domestically (5). The government of Bangladesh imposed
a countrywide lockdown on March 26, 2021 in order to limit
the spread of COVID-19 and ended partially on May 30, 2020
(6, 7). The government has restricted all gathering activities and
suggested to wear masks in public places to prevent transmission
(8). Evidence shows that anxiety, depression, insomnia, stress,
panic attack, and post-traumatic stress disorder have all been
linked to pandemic issues such as spatial distancing, isolation,
quarantine, and social and economic impacts (9–13), which can
also play a dynamic role in sleep quality (14). As the pandemic
progresses, pandemic-related restrictions, a rise in the number
of new cases, and fear of infection are causing mental health
problems in the general population (15, 16), potentially affecting
sleep quality.

Sleep is a naturally occurring condition of the body and mind.
A good quality of sleep is essential for sustaining good health
and for strengthening the immune system (17). Conversely,
inadequate sleep increases the risk of obesity, cardiovascular
and metabolic conditions, and mood and cognitive problems
(17–20). Inadequate sleep is considered a public health problem
worldwide, being attributed to 7 of the 15 leading causes of death
in the United States (21). The ongoing COVID-19 pandemic
has had a significant impact on the lives of people across the
world, including the way people sleep. Sleep problems were also
common among both healthcare professionals (36.0%; 95% CI
= 21.1–54.2%) and general people (32.3%; 95% CI = 25.3–
40.2%) during the COVID-19 pandemic (22). Several studies
demonstrated poor sleep quality during the COVID-19 pandemic
among the general population (18.2%) in China (23) and in
Italy (57.1%) (24). Likewise, elevated poor sleep quality was also
found among university students (73.3%) and administration
staff (60.2%) in Italy (25), university students in Jordan (76.0%)
(14), and healthcare workers (75.2%) in Bahrain (26). Moreover,
a global study covering 49 countries recorded 58% of those
surveyed with insufficient sleep and 40% of those surveyed with
decreased sleep quality during the COVID-19 pandemic. Ameta-
analysis of 44 studies with a total of 54,231 respondents from
13 countries found that the global pooled prevalence rate of
sleep problems for all populations was 35.7% (95% CI = 29.4–
42.4%) during the COVID-19 pandemic (22). According to this
report, patients with COVID-19 tended to be the most affected
group with a pooled rate of 74.8% (95% CI = 28.7–95.6%)
(22). Approximately, 4 in every 10 people were reported to
have sleep problems during the COVID-19 pandemic (22). The
COVID-19 pandemic has not only exacerbated extreme poverty

in lower- and middle-income countries (LMICs), but has also
triggered mental health problems (27). So, it is very important
to investigate sleep quality during the COVID-19 pandemic
among general people in LMICs including Bangladesh, as they
are dealing with economic instabilities, poverty, joblessness, food
insecurity, and inability to access medicine (28–30).

During the COVID-19 pandemic, various studies conducted
with different demographics in Bangladesh reported mental
health problems. For instance, anxiety, depression, panic, worry,
stress, suicidal ideation, and behavioral problems (such as
problematic use of smartphones, internet, and social media) were
prevalent in Bangladesh (11, 12, 15, 31–39). However, the sleep
quality of the general population has received comparatively little
attention in studies during the pre-COVID-19 period and amidst
the COVID-19 pandemic. A pre-COVID-19 study recorded
that the prevalence rates of poor sleep quality were 42.6 and
35.9%, respectively, among urban and rural adult populations in
India using the Pittsburgh Sleep Quality Index (PSQI) (40). In
Bangladesh, pre-COVID-19 studies using a similar methodology
found 66.6% poor sleep quality among university students (41)
and 69.5% poor sleep quality among medical students (42).
Evidence suggests that the poor sleep quality was associated with
female gender, urban residence, moderate/poor self-reported
health status, poor quality of life, having less sleep a night,
problematic internet use, and more social media use (40–44).

To the best of our knowledge, there was no study examining
sleep quality during the COVID-19 pandemic in Bangladesh
at the time of this study. Consequently, this study aimed to
investigate the prevalence of poor sleep quality by using the
PSQI and its associated factors among Bangladeshi people during
the COVID-19 pandemic. However, some studies on sleep
disturbance, subjective sleep quality, and insomnia have recently
been published, conducted with different groups in Bangladesh
(45–48). Though one of these studies assessed the sleep quality
by using the PSQI among Bangladeshi general people with
limited samples, it did not investigate any COVID-19 pandemic-
related factors and their relations with poor sleep quality (48).
We would hypothesize that poor sleep quality would be higher
among females, urban residents, those with moderate/poor
health status, and associated with other sociodemographic factors
(e.g., age, education, marital status, occupation, etc.). It was also
hypothesized that there would be positive correlations between
poor sleep quality and COVID-19-related factors (e.g., economic
impacts due to the COVID-19, fear of infection, COVID-19
anxiety, etc.).

MATERIALS AND METHODS

Study Design and Population
This was an online cross-sectional survey that investigated
the sleep quality among 975 Bangladeshi residents during the
COVID-19 pandemic. The survey was conducted from July 20
to August 5, 2020, targeting the individuals who resided in
Bangladesh. The inclusion criteria was as follows: (i) being a
Bangladeshi resident, (ii) being an adult (≥18 years), (iii) having
the ability to read Bangla (as the survey was written in Bangla
language), and (iv) being willing to take part in the survey. The
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exclusion criteria were being under 18 years and not completing
the questionnaire entirely.

Sampling
The sample size was calculated using the RaoSoft R© (RaoSoft, Inc.,
Seattle, WA), an online sample size calculator (49, 50). As there
was no prior similar study at the time of the study focusing on
individuals who resided in Bangladesh, we estimated that half of
the subjects (50%) would have poor sleep quality. The minimum
required sample size for this study was 384 with 95% confidence
level and a margin of error of 5%. However, we finally recruited
975 samples using the convenience sampling technique.

Survey Procedures
This online survey was conducted using the Google survey
tool (Google Forms). Respondents were recruited from different
social media sites (e.g., Facebook, Messenger, WhatsApp,
etc.). Data were collected utilizing an anonymous and self-
reported e-questionnaire writing in Bangla (first language of the
respondents). A sample of 40 respondents was piloted for the
survey to test the validity of the questionnaire. Following the
pilot test, some minor modifications (e.g., spelling corrections)
were incorporated in the survey questionnaire based on the
feedback of the participants. These surveys from the pilot test
were excluded in the final analysis. Initially, a total of 1,070
respondents took part in the survey without any financial
compensation. After removing incomplete and data-missing
surveys, 975 respondents [54.2% male; mean age: 26.7 years (SD
= 9.4); age range: 18–75 years] were included in the final analysis.

Ethical Considerations
This study was carried out in accordance with the Helsinki
Declaration and Institutional Research Ethics guidelines. In
addition, the study protocol was reviewed and approved by the
Institutional Review Board of Sheikh Sayera Khatun Medical
College, Gopalganj, Bangladesh [SSKMC/EC/2020/810]. All the
respondents were informed about the aims and objectives of
study and e-informed consent was obtained from everyone prior
to the survey.

Measures
Background Variables
Background variables were inquired through both the open-
and close-ended questions. Respondents were asked to report
their age, gender (male vs. female), relationship status (married
vs. unmarried), education (college or bellow/university or
higher), occupation (student/housewife/employee/health
workers/businessman/unemployed), family type (nuclear vs.
joint/extended), socio-economic status (SES) (categorized based
on monthly family income: lower SES < 15,000 Bangladeshi
Taka [BDT], middle SES = 15,000-30,000 BDT, and upper
SES > 30,000 BDT) (51, 52), and residence (rural vs. urban).
Other variables included: perceived physical health status
(good/moderate/poor), tobacco smoking (yes/no), and alcohol
consumption (yes/no).

Experiences of the Respondents Amidst the

COVID-19 Pandemic
With regard to the personal experiences of the respondents due to
the COVID-19 pandemic, “yes/no” questions were asked during
the survey, including: (i) did any relatives or acquaintances get
infected with COVID-19, (ii) did any relatives or acquaintances
die from COVID-19 infection, (iii) was there any contact with
patients with COVID-19 directly (16), (iv) was there any contact
indirectly with patients with COVID-19 (16), and (v) were there
any household income decreases due to COVID-19. In addition,
another “yes/no” question was asked to evaluate the respondents’
fear of COVID-19 infection (i.e., are you afraid that you could be
infected with COVID-19?).

Coronavirus Anxiety Scale (CAS)
The CAS is a unidimensional psychometric screening tool
for assessing dysfunctional anxiety resulting from the
current COVID-19 pandemic (53). This scale consists of
five-item questions concerning problems related to anxiety
symptomatology due to COVID-19 over the past 2 weeks (e.g.,
“I lost interest in eating when I thought about or was exposed to
information about the coronavirus”) with a five-point Likert scale
ranging from 0 (“not at all”) to 4 (“nearly every day over the last 2
weeks”). The cutoff≥ 9 demonstrated very satisfactory sensitivity
(90%) and specificity (85%) (53). In this study, the validated
Bangla version of the CAS was used to assess the COVID-19-
induced anxiety of the respondents (54). The Cronbach’s alpha
of the CAS was 0.82, indicating a good internal consistency.

Pittsburgh Sleep Quality Index (PSQI)
The PSQI is a widely used self-reported instrument for assessing
sleep quality (55). It comprises 19 items questions including
seven components (i.e., subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, use of sleep medication,
and daytime dysfunction), which are related to the features of
sleep quality over the last month (55), each weighted equally on
a 0–3 scale. The global PSQI score of sleep quality is yielded by
summating the scores of the seven components ranging from 0
to 21. A higher score indicates poor sleep quality and a lower
score reflects good sleep quality (55). In this study, the validated
Bangla version of the PSQI was used to assess sleep quality (40) as
previously in Bangladesh (42, 44). The PSQI score > 5 was used
as the cutoff for the poor sleep quality (40, 44).

Statistical Analysis
Statistical analysis was carried out by using the Statistical
Package for the Social Sciences (SPSS) IBM Statistics version
25.0 (Armonk, NY, USA). Means and SDs were calculated for
continuous variables; in contrast, frequencies and percentages
were calculated for categorical variables. For categorical
comparisons of variables, the chi-squared test was executed. In
addition, the multiple logistic regression analysis was conducted
with a 95% CI to determine the associated factors of poor sleep
quality by using three separate models (i.e., model 1, model 2,
and model 3). Model 1 comprised only background variables,
while only COVID-19-related variables were included in model
2. Finally, both the background and COVID-19-related variables
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TABLE 1 | Descriptive analyses for all the examined variables with sleep quality (n = 975).

Variables Sleep quality

Total N = 975 Good Poor χ
2 df p-value

n (%) n (%) N (%)

Age

18–25 years 631 (64.7) 295 (46.8) 336 (53.2) 2.42 1 0.120

>25 years 344 (35.3) 143 (41.6) 201 (58.4)

Gender

Male 528 (54.2) 274 (51.9) 254 (48.1) 22.62 1 <0.001

Female 447 (45.8) 164 (36.7) 283 (63.3)

Marital status

Married 258 (26.5) 114 (44.2) 144 (55.8) 0.08 1 0.781

Unmarried 717 (73.5) 324 (45.2) 393 (54.8)

Education

College or bellow 213 (21.8) 113 (53.1) 100 (46.9) 7.28 1 0.007

University or higher 762 (78.2) 325 (42.7) 437 (57.3)

Occupation

Student 605 (62.1) 286 (47.3) 319 (52.7) 24.34 5 <0.001

Housewife 56 (5.7) 30 (53.6) 26 (46.4)

Employee 142 (14.6) 56 (39.4) 86 (60.6)

Health workers 103 (10.6) 28 (27.2) 75 (72.8)

Businessman 44 (4.5) 28 (63.6) 16 (36.4)

Unemployed 25 (2.6) 10 (40.0) 15 (60.0)

Family type

Nuclear 716 (73.4) 309 (43.2) 407 (56.8) 3.40 1 0.065

Joint 259 (26.6) 129 (49.8) 130 (50.2)

Socioeconomic status (SES)

Lower SES 130 (13.3) 54 (41.5) 76 (58.5) 4.56 2 0.102

Middle SES 236 (24.2) 120 (50.8) 116 (49.2)

Upper SES 609 (62.5) 264 (43.3) 345 (56.7)

Residence

Rural 299 (30.7) 167 (55.9) 132 (44.1) 20.82 1 <0.001

Urban 676 (69.3) 271 (40.1) 405 (59.9)

Health status

Good 608 (62.4) 324 (53.3) 284 (46.7) 49.27 2 <0.001

Moderate 343 (35.2) 111 (32.4) 232 (67.6)

Poor 24 (2.5) 3 (12.5) 21 (87.5)

Tobacco smoking

Yes 180 (18.5) 87 (48.3) 93 (51.7) 1.04 1 0.308

No 795 (81.5) 351 (44.2) 444 (55.8)

Alcohol consumption

Yes 55 (5.6) 22 (40.0) 33 (60.0) 0.57 1 0.450

No 920 (94.4) 416 (45.2) 504 (54.8)

Having COVID-19 infected relatives or acquaintance

Yes 298 (30.6) 93 (31.2) 205 (68.8) 32.63 1 <0.001

No 677 (69.4) 345 (51.0) 332 (49.0)

Having relatives or acquaintance died from COVID-19 infection

Yes 76 (7.8) 24 (31.6) 52 (68.4) 5.93 1 0.015

No 899 (92.2) 414 (46.1) 485 (53.9)

Direct contacts with COVID-19 patients

Yes 145 (14.9) 36 (24.8) 109 (75.2) 27.80 1 <0.001

No 830 (85.1) 402 (48.4) 428 (51.6)

(Continued)

Frontiers in Public Health | www.frontiersin.org 4 November 2021 | Volume 9 | Article 724520

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Islam et al. Sleep Quality Amidst the Pandemic

TABLE 1 | Continued

Variables Sleep quality

Total N = 975 Good Poor χ
2 df p-value

n (%) n (%) N (%)

Indirect contacts with COVID-19 patients

Yes 258 (26.5) 77 (29.8) 181 (70.2) 32.24 1 <0.001

No 717 (73.5) 361 (50.3) 356 (49.7)

Household income decreased due to the COVID-19 pandemic

Yes 723 (74.2) 309 (42.7) 414 (57.3) 5.40 1 0.020

No 252 (25.8) 129 (51.2) 123 (48.8)

Having fear of COVID-19

Yes 576 (59.1) 212 (36.8) 364 (63.2) 37.49 1 <0.001

No 399 (40.9) 226 (56.6) 173 (43.4)

COVID-19 induced anxiety

Negative 923 (94.7) 433 (46.9) 490 (53.1) 27.68 1 <0.001

Positive 52 (5.3) 5 (9.6) 47 (90.4)

were included in model 3. The poor sleep quality (PSQI score >

5) was used as a dependent variable for each model. The reason
for these models was to investigate the combined effects of only
background variables, only the COVID-19-related variables, and
both the background and the COVID-19-related variables by
model 1, model 2, and model 3, respectively. The two-sided p <

0.05 was deemed as statistically significant for all the analyses.

RESULTS

A total of 975 respondents were included in the final analysis. The
mean age of the respondents was 26.7 years (SD = 9.4; age range
= 18–75 years) and more than half of them (54.2%) were male.
The descriptive statistics of all the variables are given in Table 1.

Based on the CAS, 5.3% of respondents experienced COVID-
19-induced anxiety. Furthermore, a large portion (59.1%)
reported that they were afraid of COVID-19 infection (Table 1).
Based on the PSQI, the prevalence estimates of poor and
good sleep quality were 55.1 and 44.9%, respectively. Table 1
represents the findings of bivariate analysis of the sleep quality.

The results of regression analyses were separated into three
models on the basis of varying factors and exhibited several
variables of interest that had statistically significant effects on
poor sleep quality (see Table 2). Model 1 is adjusted for the
background variables only, whereas model 2 is adjusted for the
COVID-19-related variables only. Finally, model 3 is adjusted for
both the background and the COVID-19-related variables.

In model 1, being female [adjusted odds ratio (AOR) = 1.93;
95% CI = 1.41–2.66, p < 0.001], having urban residence (AOR
= 1.54; 95% CI = 1.11–2.14, p < 0.05), and moderate and poor
physical health (AOR= 2.34; 95% CI= 1.75–3.12, p < 0.001 and
AOR = 8.96; 95% CI = 2.47–32.45, p < 0.01, respectively) had
greater odds of poor sleep quality.

In model 2, having relatives or acquaintances who got
COVID-19 infection (AOR = 1.62; 95% CI = 1.15–2.28, p <

0.01), having indirect contact with patients with COVID-19

(AOR = 1.56; 95% CI = 1.06–2.31, p < 0.05), having decreased
household income due to the COVID-19 pandemic (AOR= 1.38;
95% CI = 1.02–1.88, p < 0.05), having fear of getting COVID-
19 infection (AOR = 1.88; 95% CI = 1.43–2.47, p < 0.001),
and having COVID-19-induced anxiety (AOR= 6.63; 95% CI=
2.57–17.11, p< 0.001) exhibited higher odds of poor sleep quality
(Table 2).

In model 3, the effects of both the background and COVID-
19-related variables were assessed. Females were 1.78 times more
likely to have poor sleep quality compared to males (AOR= 1.78;
95% CI = 1.28–2.48, p < 0.01). Participants with moderate/poor
physical health were 2.07 and 6.76 times more likely to have
poor sleep quality than those had good physical health (AOR =

2.07; 95% CI = 1.53–2.81, p < 0.001 and AOR = 6.76; 95% CI
= 1.73–26.37, p < 0.01, respectively). Those who had indirect
contact with infected patients with COVID-19 were 1.54 times
more likely to have poor sleep quality compared to those who
had not had indirect contact with infected patients with COVID-
19 (AOR= 1.54; 95%CI= 1.02–2.32, p< 0.05). Participants with
decreased household income due to the COVID-19 pandemic
had greater odds of poor sleep quality than those who had no
decreased household income due to the COVID-19 pandemic
(AOR = 1.60; 95% CI = 1.15–2.23, p < 0.01). Moreover,
participants with fear of getting COVID-19 infection (AOR =

1.62; 95% CI = 1.21–2.17, p < 0.01) and COVID-19-induced
anxiety (AOR= 5.24; 95%CI= 1.95–14.09, p< 0.01) had greater
odds of poor sleep quality compared to those who had no fear of
getting COVID-19 and COVID-19-induced anxiety (Table 2).

DISCUSSION

Globally, poor sleep quality has emerged among various groups
of people, mostly in the COVID-19 pandemic (14, 23–26, 56).
This study investigated the prevalence of poor sleep quality
by using the PSQI among community residents in Bangladesh
during the COVID-19 pandemic and its relations with
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TABLE 2 | The multivariable analyses of all the variables by poor sleep quality.

Variables Model 1a Model 2b Model 3c

AOR 95% CI AOR 95% CI AOR 95% CI

Background variables

Age

18–25 years

0.78 (0.48–1.25) – – 0.79 (0.49–1.28)

>25 years Reference Reference

Gender

Female 1.93*** (1.41–2.66) – – 1.78** (1.28–2.48)

Male Reference Reference

Marital status

Married 0.78 (0.49–1.24) – – 0.73 (0.45–1.17)

Unmarried Reference Reference

Education

University or higher 1.16 (0.79–1.70) – – 1.12 (0.75–1.68)

College or bellow Reference Reference

Occupation

Housewife 0.81 (0.35–1.88) – – 1.04 (0.43–2.49)

Employee 1.34 (0.78–2.30) – – 1.39 (0.80–2.43)

Health workers 1.71 (0.97–3.01) – – 1.14 (0.62–2.11)

Businessman 0.54 (0.23–1.24) – – 0.58 (0.25–1.37)

Unemployed 1.16 (0.45–3.01) – – 1.46 (0.55–3.90)

Student Reference Reference

Family type

Nuclear 1.04 (0.76–1.42) – – 1.05 (0.76–1.45)

Joint Reference Reference

Socio-economic status (SES)

Lower SES 0.64 (0.40–1.03) – – 0.74 (0.45–1.21)

Middle SES 0.75 (0.48–1.19) – – 0.84 (0.52–1.35)

Upper SES Reference Reference

Residence

Urban 1.54* (1.11–2.14) – – 1.40 (0.99–1.98)

Rural Reference Reference

Health status

Moderate 2.34*** (1.75–3.13) – – 2.07*** (1.53–2.81)

Poor 8.96** (2.47–32.45) – – 6.76** (1.73–26.37)

Good Reference Reference

Tobacco smoking

Yes 1.05 (0.68–1.63) – – 0.96 (0.60–1.51)

No Reference Reference

Alcohol consumption

Yes 1.53 (0.79–2.95) – – 1.17 (0.59–2.31)

No Reference Reference

COVID-19 related variables

Having COVID-19 infected relatives or acquaintance

Yes – – 1.62** (1.15–2.28) 1.41 (0.98–2.03)

No Reference Reference

Having relatives or acquaintance died from COVID-19 infection

Yes – – 1.06 (0.61–1.86) 0.94 (0.52–1.68)

No Reference Reference

Direct contacts with COVID-19 patients

Yes – – 1.47 (0.88–2.46) 1.24 (0.71–2.15)

(Continued)
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TABLE 2 | Continued

Variables Model 1a Model 2b Model 3c

AOR 95% CI AOR 95% CI AOR 95% CI

No Reference Reference

Indirect contacts with COVID-19 patients

Yes – – 1.56* (1.06–2.31) 1.54* (1.02–2.32)

No Reference Reference

Household income decreased due to the COVID-19 pandemic

Yes – – 1.38* (1.02–1.88) 1.60** (1.15–2.23)

No Reference Reference

Having fear of COVID-19

Yes – – 1.88*** (1.43–2.47) 1.62** (1.21–2.17)

No Reference Reference

COVID-19 induced anxiety

Positive – – 6.63*** (2.57–17.11) 5.24** (1.95–14.09)

Negative Reference Reference

AOR, adjusted odds ratio.

*p < 0.05, **p < 0.01, ***p < 0.001.
aModel 1 adjusted for background variables only.
bModel 2 adjusted for the coronavirus disease 2019 (COVID-19)-related variables only.
cModel 3 adjusted for both the background and the COVID-19-related variables.

sociodemographic and COVID-19 pandemic-related factors.
As per present findings, 55.1% respondents experienced poor
sleep quality during the COVID-19 pandemic. The multiple
logistic regression analyses revealed that poor sleep quality was
significantly higher among participants who reported being
female, along with having moderate/poor health status, indirect
contact with COVID-19-infected persons, decreased household
income due to the impact of COVID-19, fear of infection, and
COVID-19-induced anxiety.

The prevalence estimate of poor sleep quality (55.1%) is
elevated in this study compared to the pre-COVID-19 study in
India (35.9–42.6%) (40). In contrast, the prevalence estimate of
this study is slightly lower than in Bangladesh among university
students (55.1 vs. 66.6%) (41) along with medical students (55.1
vs. 69.5%) (42). The controversies regarding the prevalence of
poor sleep quality in Bangladesh warrant a prospective study.
When comparing with studies conducted during the COVID-19
pandemic in other jurisdictions, the prevalence estimate of poor
sleep quality in this study is higher compared to Chinese general
people (55.1 vs. 18.2%) (23) and slightly lower than Italian general
people (55.1 vs. 57.1%) (24). Moreover, the present finding
somewhat corresponds to a global study with 49 countries (40%
decreased sleep quality) during the COVID-19 pandemic (56). In
this study, the possible reason for the elevated poor sleep quality
would be the frequent COVID-19 infection in Bangladesh (5).

During analysis, three separate models were performed to
investigate the combined effects of only background variables,
only the COVID-19-related variables, and both the background
and COVID-19-related variables by model 1, model 2, and model
3, respectively. To compare the similarities and differences with
previous studies, the findings frommodel 3 (adjusted for both the
background and COVID-19-related variables) were discussed.

This study showed that females were at greater risk of poor
sleep quality compared to males, which supports international
studies conducted during the COVID-19 pandemic (14, 24, 26,
56) and the national pre-COVID-19 study (41). Moreover, a
recent systematic review and meta-analysis concluded that a
relatively high prevalence of sleep problems emerged during
the COVID-19 pandemic and females were disproportionately
affected (57). In Bangladesh, females mostly engage in taking care
of family members and maintain household work. Lockdown-
related stressors including taking care of children and elderly
family members amidst the pandemic could increase the
likelihood of females developing poor sleep quality (58). In
addition, there is a substantial existing literature showing that
females were more prone to the poor sleep quality than males
(59–62). In contrast, a few pieces of Bangladeshi research
reported no gender differences in sleep quality among university
students during the pre-COVID-19 periods (42, 44). This may
be due to the differences on the study populations and another
reason would be due to the impact of COVID-19. However, this
association warrants future studies to verify this finding.

In this study, respondents with self-reported moderate/poor
health status had higher odds of poor sleep quality than
those who reported good health status, consistent with a
previous Bangladeshi study (43) and global studies (63–65).
This finding also agrees with a Chinese study conducted during
the COVID-19 pandemic using similar methods (66). Patients
with underlying health conditions such as chronic respiratory
diseases, renal problems, and diabetes appear to be at a greater
risk of morbidity or mortality from COVID-19 (66–68). So, poor
health status may lead to poor sleep quality.

The present findings demonstrated decreased household
income due to the impact of COVID-19 anticipating poor sleep
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quality, which is consistent with the COVID-19 study (14)
and also with the pre-COVID-19 study (69). Previous study
also indicated that increased sleep disturbances (reduced sleep
duration and poor sleep quality) and the financial crisis among
Greek railway workers were associated (70). A longitudinal
analysis conducted among UK adults reported that worry about
loss of work or decreased household income was associated with
poorer sleep (71). One possible explanation could be that being
jobless or having a decreased income may impact sleep only after
being rejected repeatedly during the job search or when a lower
income begins to have an impact on living standards (71–73).

In this study, respondents with indirect contact with COVID-
19-infected persons and with fear of infection were more likely
to have poorer sleep quality. It was notable that indirect contact
with patients with COVID-19 had significant impacts on sleep
quality compared to direct contact. Direct contact with patients
with COVID-19 was insignificant in the regression model, which
may be responsible for the lower percentages of participants
(14.9%) with direct contact in the present samples. These
findings warrant additional studies. A prior study conducted
with Italian general people during the COVID-19 pandemic
reported that those with uncertainty regarding possible COVID-
19 infection and greater fear of contact with COVID-19-infected
persons had an increased risk of developing poor sleep quality
(24). This may be due to mental health concerns. A recent
Bangladeshi study showed that contact (direct or indirect) with
infected individuals with COVID-19 and fear of infection were
significantly correlated with depression, anxiety, and stress (16).
This study also found that individuals with COVID-19-induced
anxiety had higher chances of poor sleep quality. Sleep hygiene
and mental well-being depend positively on each other and good
sleep quality can predict positive mental well-being (74, 75). Poor
quality of sleep is related to poor mental health conditions (e.g.,
anxiety, depression, and stress) (76). In addition, a recent scoping
review suggests that there is a high prevalence of commonly
diagnosed psychiatric disorders such as anxiety and depression
in people with obstructive sleep apnea (77).

To note, residence was statistically significant in the model
that adjusted for background variables, while having infected
family members was statistically significant in the model adjusted
for COVID-19-related variables. Consequently, neither (either
residence or having infected family members) were regressed in
the model adjusted for both the background and COVID-19-
related variables.

Public Health Implication
According to the relatively high prevalence estimate of poor
sleep quality found among the general population in Bangladesh
during COVID-19, it seems that additional measures are
required to protect this vulnerable group. The findings may
draw the attention of healthcare authorities to take initiatives
for improving the sleep quality of general people. Awareness
programs can be initiated through television and social media
to minimize COVID-19-related fear and anxiety. Moreover, the
findings would contribute to baseline information in the future
for longitudinal studies or other pieces of research, including
interventional studies.

Limitations
There are some drawbacks to this study. First, this study
was of cross-sectional nature that could not establish causal
inferences. Second, this study used an online survey method
considering spatial distancing and lockdown, so the cohort
represents sampling biases by being conducted online, thereby
restricting itself to those with internet access and, thus, unlikely to
represent an accurate representation of the entire population of
Bangladesh. Moreover, compared to face-to-face interviews, self-
reporting has limitations including multiple biases (e.g., social
desirability, memory recall, etc.). Although this study recruited
an adequate sample by using a convenience sampling technique,
it cannot be considered as nationally representative given the
higher proportion of higher education, urban residency, and the
low average mean age of the sample. Finally, since there was no
pre-COVID-19 evidence, it cannot be argued that the elevated
prevalence estimate was solely due to the COVID-19 pandemic.

CONCLUSION

This study provides some baseline information concerning sleep
quality among Bangladeshi residents during the COVID-19
pandemic. The findings reflected a higher prevalence estimate
of poor sleep quality amid this pandemic involving those
who reported female gender, moderate/poor health status,
contact with COVID-19-infected persons, decreased household
income due to the COVID-19 pandemic, fear of infection,
and COVID-19-induced anxiety. The findings suggest an
immediate intervention for this vulnerable group to improve
their sleep quality during the COVID-19 pandemic. These
associated factors of poor sleep quality should be addressed
by the respective healthcare authorities in Bangladesh to take
appropriate interventions. Online counseling, awareness, and
motivation need to be built in this respect.
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