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To slow the spread of the COVID-19 pandemic, voluntary nationwide lockdowns
have been implemented around the globe. One of the biggest COVID-19 initial
lockdowns was enforced in India on March 25th, 2020 and lasted for 21 days.
Although published data during the COVID-19 pandemic are currently lacking
from India, there have been recent suggestions that the impact of this pandemic
may vary across demographic (eg, age, sex and marital status) differences.'” The
COVID-19 pandemic and the associated lockdowns have caused unease and
a negative impact on people’s sleep and routine physical activities.>* Moreover,
feelings of stress and poor sleep quality are both associated with reductions in
physical activity.>*® To our knowledge, no work has examined the extent to which
sleep quality mediates the association between self-perceptions of stress and level
of physical activity during this pandemic. The current study aims to determine (i)
potential relationships between the individual’s current unease and sleep quality,
specifically during the COVID-19 lockdown, and demographical parameters; and
(ii) the extent to which sleep quality mediates the association between the indivi-
dual’s unease and level of physical exercise during the pandemic lockdown. A web-
survey (N = 391; age: 43.22% aged 19 to 29 years, 27.37% aged 30 to 35 years,
15.35% aged 36 to 41 years, and 14.07% older than 41 years; sex: 53.45% females;
marital status: 53.96% married) was conducted during the initial 21 days of the
pandemic lockdown in India. The details about the study and the survey link were
openly shared on several social media platforms targeting current Indian nationals
residing in India. Two self-report questionnaires were designed to quantify partici-
pants’ unease (Cronbach’s alpha = 0.78) and sleep quality (Cronbach’s alpha =
0.63) during the COVID-19 lockdown. Detailed statements/questions included in
these questionnaires are summarized in Table 1. Participants were also asked if they
were exercising more to stay fit during the lockdown. Any current Indian resident
aged 19 years or older was eligible for the study. Online consent was obtained from
all participants. Participation was completely voluntary, and participants were not
paid for their time. All procedures followed were in accordance with the ethical
standards of the Boys Town National Research Hospital (BTNRH) on human
experimentation and with the Helsinki Declaration of 1975, as revised in 2000.
The study was approved by the IRB at BTNRH (IRB protocol # 20—04-X).

submit your manuscript

Dove n

http:

in 3

Nature and Science of Sleep 2020:12 705-708 705
© 2020 Bajaj et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
FamrTm 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li /by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-0629-6036
mailto:sahil.bajaj@boystown.org
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Bajaj et al

Dove

Table 1 Questions/Statements Included in Unease and Sleep
Quality Questionnaire

Unease Questionnaire (Reverse Scaled)

| | feel comfortable
2 | feel relaxed

3 | feel happy

Sleep Quality Questionnaire (Reverse Scaled)

| | sleep less

2 | feel headachy

3 | feel that my sleep-wake cycle is affected now
4 | feel tired

5 | feel ill

Standard multivariate analysis of variance was per-
formed to determine the differences in unease and sleep
quality across age, sex and marital status. A standard
mediation analysis (bootstrap samples = 10,000) was con-
ducted using the Hayes PROCESS program (version 3.5)
(https://www.processmacro.org/download.html) in SPSS

(version 25) to determine whether sleep quality mediated
the association between magnitude of unease and physical
exercise. Initial covariate analyses revealed significant: (i)
sex differences in unease and sleep quality (F (1387) =
—6.24 and 17.50, partial n’= 0.02 and 0.04, p = 0.013 and
p < 0.001, respectively); males showed less unease and
greater sleep quality; and (ii) marital status differences in
unease (F(1387) = 5.06, p = 0.02, partial n°= 0.01);
unmarried/single participants showed less unease than
married participants. There were no significant differences
in either unease or sleep quality measures (covariates: sex
and marital status) across age groups. Lower levels of
uneasiness were significantly associated with both greater
sleep quality (r = —0.31, p < 0.001) and greater levels of
physical exercise (r = —0.10, p = 0.04). Here, sex and
marital status were used as covariates. Sleep quality was
also independently associated with greater levels of phy-
sical exercise (r = 0.12, p = 0.02). For this analysis, sex,
marital status, and levels of uneasiness were used as
covariates. A standard mediation analysis (with sex and
marital status as covariates) revealed that while unease
during the COVID-19 pandemic was negatively asso-
ciated with levels of physical exercise (total effect (path
¢), B=-0.05, p = 0.04), this association disappeared once
sleep quality was included as a mediating factor (direct
effect (path c¢’), B = —0.03, p = 0.24). The bootstrap
confidence interval for the indirect effect (ab = —0.02;

[-0.037 —0.002] 95% CI) did not include zero. Lower
beta coefficients for the paths b and ¢ indicate that other
variables also influence physical exercise levels — sleep
quality is just one significant contributor to physical exer-
cise level. Figure 1 illustrates the path model (model 4)
used to test the mediation effect of sleep quality on the
association between unease and levels of physical
exercise.

The current data indicated that females and married
participants are at increased risk of feeling uneasy during
a stringent pandemic lockdown. With respect to sex, this
may reflect putative greater stress responsivity in females’ or
the increased social burdens that many experience in the
home.*? With respect to marital status, while there are data
to indicate that under typical circumstances married status is
associated with reduced stress responsiveness,'® data also
indicate that the impact of external stressors (potentially
such as concern over a pandemic) often becomes exagger-
ated within a married couple and significantly increase inter-
spouse conflict."" In addition, the stress of prolonged
enforced proximity faced by spouses could contribute to
increased feelings of unease during stringent lockdowns.

Lastly, but importantly, the current data revealed that
the association between unease and levels of physical
exercise is mediated by sleep quality. A negative asso-
ciation between stress/unease levels and sleep quality has
been documented previously.'®!® There have also been
data that, relative to individuals with good sleep quality,
individuals with poor sleep quality had less energy to
engage in physical activities,'* a decrease in maximal
oxygen uptake,'> and a decreased probability that they
would meet their exercise goals.'® Reduced sleep quality
has been found to damage muscle physiology and impair
muscle recovery due to greater protein degradation and
disrupted protein synthesis.'” In short, we believe sleep
quality mediates the relationship between unease and
physical exercise because increased unease disrupts
sleep and decreased sleep quality negatively influences
the individual’s ability to engage in physical exercise.

The current findings suggest the important benefits of
reducing levels of uneasiness either via pharmacological
intervention or possibly through non-pharmacological
interventions such as cognitive-behavioral therapy or
morning blue-light therapy. These benefits include
increased sleep quality which, in turn, may significantly
increase the individual’s ability to engage in physical
exercise leading to additional health benefits. Indeed, the
current study stresses the importance of attention to sleep

submit your manuscript

706

Dove

Nature and Science of Sleep 2020:12


https://www.processmacro.org/download.html
http://www.dovepress.com
http://www.dovepress.com

Dove

Bajaj et al

Mediator (M)

Sleep Quality

Indirect Effect 1 (path a)
(B=-0.43, p < 0.001)*

IV|] Unease |

Direct Effect (path c')

(B =-0.03, p = 0.24) s

Indirect Effect 2 (path b)
(B =0.04, p =0.02)*

Exercise DV

Total Effect (path c)
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Figure | Mediation Analysis. An illustration of the path model (model 4) used to test the mediation effect of sleep quality (M) on the association of unease (independent
variable, IV) with levels of physical exercise (dependent variable, DV). Path model shows complete mediation effect of sleep quality. B, unstandardized beta coefficients; *p <

0.05.
Abbreviation: n.s., non-significant.

quality during stressful times — targeted interventions to
increase sleep quality should confer significant benefits to
the individual.

Two limitations must be considered regarding the
current study: First, the current sample size was small.
However, the current study’s goal was to determine the
impact of sleep quality during the initial stages of the
COVID-19 pandemic. As such, data collection was
focused on the 21 days of initial lockdown in the coun-
try (ie, before people became accustomed to the strin-
gent lockdown). Notably, even this relatively small
sample was sufficient to detect a mediating role of
sleep quality on the relationship between levels of
unease and physical exercise. Second, the current study
utilized self-designed scales to quantify the levels of
unease and sleep quality. These scales may make the
results difficult to compare with other studies. However,
in the current study, participants were not paid for their
time. Therefore, the self-designed scales were designed
to be short relative to standard scales. Future work
should focus on a relatively larger sample size and
utilize additional standard behavioral scales to determine
the contributing factors that may encourage the general
public to get engaged in physical activities during
stressful times.
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