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A b s t r ac t
Aim and objective: This survey was conducted to compare the sleep quality of the general Indian population before the coronavirus disease2019 (COVID-19) pandemic and during the pandemic using Pittsburgh Sleep Quality Index (PSQI).
Materials and methods: It is a cross-sectional online survey-based study conducted on 1,000 consenting Indian adult citizens. The survey was
circulated by the investigators through an online link on various social media platforms. It had questions based on PSQI to access the sleep quality.
Results: The mean PSQI before the pandemic was found to be 4.37 and during the pandemic to be 5.00. Results showed that the pandemic had
deteriorated the sleep quality of general population of India. All the sleep parameters in the PSQI scale showed deterioration in sleep quality
due to the pandemic. Significant change was seen in the level of enthusiasm—34.3% people lacked the enthusiasm to get the things performed
before the pandemic while 48.4% people lacked the enthusiasm to get the things performed during the pandemic.
Conclusion: The study indicated a marked decrease in the sleep quality during the pandemic as compared to before the pandemic.
Clinical significance: This survey informs about the change in sleep quality parameters due to COVID-19 pandemic.
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I n t r o d u c t i o n
The spread of the coronavirus disease-2019 (COVID-19) pandemic
in India has led people to spend maximum time indoors to prevent
from the coronavirus infection.1 This self-imposed confinement is
being witnessed for the first time in history and has led to stress,
anxiety, physical inactivity, and sleep disturbances.2 The reasons
for sleep disturbances are due to increased mental stress as a result
of an unprecedented change in lifestyle due to the pandemic, the
financial insecurities, and the fear of catching disease.3 Pandemic
led sleep disturbance can manifest as insomnia, delayed bed time
or extended time in bed,4 sleep disturbances for months during
the pandemic can lead to long-term consequences like circadian
desynchrony,5 depression, or metabolic disturbances. Sleep quality
has degraded during isolation also due to disturbed sleep–wake
cycles and light exposure.6 The present pandemic has affected
sleep, this study was performed to determine the degree to which
the different sleep quality parameters based on the Pittsburgh
Sleep Quality Index (PSQI) have deranged due to the pandemic in
the general Indian population, compared to the sleep parameters
before the pandemic started.

M at e r ia l s

a n d  M e t h o d s

The survey was conducted through an online questionnaire having
nine multiple choice question-based items, pertaining to various
sleep quality indices based on the PSQI which is used to access the
quality of sleep over a month. The participants were asked questions
for two situations. First, for the 1 month just before the pandemic
(based on memory) and second, for the first 1 month of pandemic
during which the survey was carried out. The questionnaire was
circulated by the investigators through an online link on various
social media platforms like WhatsApp, Facebook, Instagram, and
Gmail. A note was shared alongside the questionnaire mentioning
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the exclusion criteria for study to prevent people from the excluded
category from filling the survey. Ethical clearance was obtained
before circulating the survey. Snowball sampling method was
followed to collect maximum responses. The online link opened
up with the question asking consent to participate in the survey.
One thousand and eighteen people participated in the survey of
which 1,000 responses were valid and included in the study. The
data were collected for 2 weeks’ time period and after that detailed
statistical analysis was carried out to find the changes in the sleep
quality indices due to the pandemic.

Inclusion Criterion
All adult Indian citizens who were literate.

Exclusion Criterion
People with any chronic disease like asthma, diabetes, mental
disorders, taking medication affecting sleep.

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Effect of COVID-19 Pandemic on the Sleep Quality of Indian Population

R e s u lts
A research was conducted to evaluate the variation in sleep pattern
and quality of the subjects during the pandemic as compared to
sleep quality before the pandemic. Data of 1,000 respondents were
analyzed, out of which 547 were males and 453 were females. The
mean (±SD) age was reported as 27.46 (±12.42) years (Table 1).
Sleep pattern of the subjects was assessed using “How long (in
minutes) has it taken you to fall asleep each night” and “How many
hours of actual sleep do you get at night” before and during the
pandemic. Summary statistics were evaluated for all the subjects for
the respective variables and categories. Furthermore, the difference
was assessed using the paired t test at 5% level of significance. The
sleep onset latency increased significantly by about 9 minutes
(p value < 0.0001). Standard PSQI scale was used to assess the
sleep quality of the subjects before and during the pandemic.
Furthermore, based on the responses received from the subjects,
“Global Pittsburgh Sleep Quality Index Score” was evaluated for
all subjects before the pandemic and during the pandemic. Mean
(±SD) PSQI score during the pandemic was reported as 5.00 ± 2.73
with 95% CI as (4.83, 5.17), further mean (±SD) PSQI score before
the pandemic was reported as 4.37 ± 2.50 with 95% CI as (4.22,
4.53) (Tables 2 and 3).
There was no significant change in sleep quality due to
engagement in any social activities. People having problem in
keeping up enthusiasm to get the things done increased from 34.3%
(before pandemic) to 48.4% (during pandemic). This was found to
be a major reason affecting the sleep quality. Most of the people
self-rated their sleep quality as fairly good or very good but it also
decreased by 2.4%, i.e., from 86.3% (before pandemic) to 83.9%
(during pandemic). 30.9% of the people who did not nap (daytime
sleep) started napping during the pandemic. While people with
increased napping time (in whom napping was present both before
and during the pandemic) was found to be 39.6%. Majority of the
population (75.2%) wanted an “off” like this lockdown but almost
half of the population (51.8%) did not want it to be this much long.

D i s c u s s i o n
The global PSQI score was found to increase during the pandemic
in comparison to before the pandemic which shows that the
sleep quality has deteriorated. This result was similar to a recent
study conducted by Ravi et al.7 in Indian population during
COVID-19 pandemic which showed a decrease in sleep quality
during the pandemic. The present study shows a decrease in
total sleep time which may be due to a decreased homeostatic
Table 1: Summary statistics for demographics
Variable
Age

Gender
Residence

36

Statistics
N
Mean
SD
Median
SE

1,000
27.46
12.42
21.00
0.39

Category
Male
Female
Rural
Urban

n (%)
547 (54.7)
453 (45.3)
187 (18.7)
813 (81.3)

drive to sleep because of restriction of movement and decrease
in physical activity.8 Living in social isolation creates a feeling of
loneliness9 which develops anxiety10 and stress, and all these
conditions degrade our sleep quality.11 In the previous studies, it
had been reported that women in prisons commonly have insomnia
disorders12 and are poor sleepers.13 This may be the reason for
decreased total sleep time and increased number of awakenings
during the present pandemic where people have to stay in social
isolation. A recent study by Nicola Cellini et al.14 observed that
non-hospitalized residents <35 years of age, going to bed and
waking up late, and spending more time in bed had lowered sleep
quality. However, the present study observed that the major factor
found to affect the sleep quality was lack of enthusiasm to get the
things done, there was a decrease of nearly 15% in the enthusiasm
level during the pandemic time compared to pre pandemic time.
Deteriorated sleep quality may affect the efficiency with which a
person does his day-to-day work. Furthermore, it may also reduce
the immunity15 which makes us more susceptible to attack by the
COVID-19 pandemic. The levels of social isolation may also affect
the sleep quality up to varying degrees,16 thus the decrease in sleep
quality would be subject to the extent of pandemic in an area,
government restrictions on socialization, and extent of following
social isolation by individuals themselves. Our study had mostly
youth as respondents, mean age 27.4 and SD of 12.4, and therefore
the results are a more reflective of younger generation. A survey on
the effect of COVID-19 on the sleep quality stratified across different
age groups could further elaborate the knowledge.

C o n c lu s i o n
The above reported data clearly denote that the sleep quality
of subjects worsened during the pandemic as compared to the
Table 2: Sleep latency and global mean Pittsburgh Sleep Quality Index
(PSQI) scale

How long (in min- n
utes) has it taken Mean
you to fall asleep
SD
each night?
SE
95% CI
p value
How many hours n
of actual sleep do Mean
you get at night?
SD
SE
95% CI

Before
pandemic
1,000
35.8
81.47
2.58
—
—
1,000
9.36
34.49
1.09
—

During
pandemic
1,000
45.17
92.1
2.91
—
—
1,000
7.45
15.03
0.48
—

p value
Global mean PSQI n
Mean
SD
SE
95% CI

—
1,000
4.37
2.50
0.08
(4.22, 4.53)

—
1,000
5.00
2.73
0.09
(4.83,
5.17)
—

p value

—

Mean
difference
1,000
9.37
40.88
1.29
(6.83, 11.91)
<0.0001
1,000
−1.91
37.59
1.19
(−4.24,
0.42)
0.1080
1,000
0.63
1.99
0.06
(0.504,
0.752)
<0.0001*

*p value and 95% CI have been evaluated using paired t test at 5% level of
significance
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Table 3: Comparing sleep indices before and during pandemic
Before pandemic
(n = 1,000)
People who had troubled 8% (80)
sleeping because they
could not get to sleep
within 30 minutes, three
or more times a week.
People who had troubled 7.6% (76)
sleeping because they
woke up in the night or
early in the morning,
three or more times a
week.
People who had troubled 8.2% (82)
sleeping because they
had to get up to use the
bathroom, three or more
times a week.
People who had troubled 9.7% (97)
sleeping because they
could not breathe comfortably (though majority
of the population did not
face this problem).
People who had troubled 1.8% (18)
sleeping because they
cough or snore loudly,
three or more times a
week.
People who had troubled 14.5% (145)
sleeping because they
feel too cold.
People who had troubled 18.2% (182)
sleeping because they
feel too hot.
People who had troubled 35% (35)
sleeping because they
had bad dreams.
Number of persons who 22.7% (227)
had troubled sleeping
because they had pain.
Number of persons who 18.1% (181)
had troubled sleeping
because of some
unknown reasons.
Number of persons who 10.8% (108)
took medication for
sleeping (though majority
of them were not on any
medication for sleeping).

During pandemic
(n = 1,000)
19.9% (199) (more
than doubled)

16.2% (162) (more
than doubled)

Sleep Quality Index during pandemic and Global Pittsburgh Sleep
Quality Index before pandemic”.

C l i n i c a l  S i g n i f i c a n c e
The present study gives an insight into the effect of pandemic led
psychosocial scenario on the various parameters of sleep quality. It
shows a significant decrease in the enthusiasm level to get things
done among general population, which has adversely affected
sleep. It would do well to have a target-based approach and people
should be encouraged to set achievable goals even during the
present pandemic, thereby improving their motivation level which
will positively influence sleep.
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