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ABSTRACT 
 
Objectives: Lockdown has resulted in unprecedented changes in daily behaviors including 
depression. We hypothesized that the lockdown would impact our daily behavior such as sleep-
wake cycle, eating time, physical activities, work hours, sleep quality, etc. We also observed the 
depression among the population during the lockdown. 
Methods: This is a cross-sectional study was conducted after one month of the imposition of the 
lockdown (between April 26 – May 05, 2020) by an online questionnaire designed using a google 
form filled by individuals from different professions (N=251). The analysis was performed using one-
way RM ANOVA followed by Bonferroni’s multiple analysis post hoc test. Significance was taken at 
P< 0.0001. 
Results: The sleep-wake cycle, breakfast time was significantly delayed during the lockdown 
compared to weekdays before lockdown days. Total 60% of volunteers reported good sleep, 32% 
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had increased daytime nap, maximum time spent in the usage of social media 29%, and 79% 
showed increased usage of electronic gadgets. The physical activity and work hours were reduced 
to 57% and 58% respectively. It seems that lockdown forced people to undergo depression as 54% 
were depressed.  
Conclusion: This is the first study to conclude the changes in daily behaviors including depression. 
Overall, delay in the sleep-wake cycle, breakfast timings, increased sedentary lifestyle, reduction in 
their work hours, addiction of electronic gadgets, spending maximum time on social media with 
increased depression. This study is helpful for the public health systems to create awareness 
regarding the sleep and health improvements during as well as after lockdown. 

 
 

Keywords: Lockdown; sleep; daily behaviors; depression; and perception regarding the lockdown. 
 

1. INTRODUCTION 
 

Our daily rhythms such as sleep-wake cycle, 
eating behavior, hormonal profile are under 
rhythmic control [1]. Any alteration in the rhythmic 
environment (natural day and night cycle) may 
affect the physiological function such as sleep-
wake cycle, feeding-fasting cycles, etc. According 
to [2,3] human sleep is dependent on a biological 
clock which is entertained daily by natural light 
and dark cycle in the environment. Literature has 
shown that sleep plays an important role in the 
consolidation of learning/memory, growth, and 
various other functions. Therefore, deprivation of 
sleep can lead to various psychological and 
neurocognitive disorders [4]. It has been stated 
by American Heart Association that irregularity in 
feeding time and inconsistency in the frequency 
of having a meal can affect the weight and 
cardiometabolic of an individual. These kinds of 
internal misalignments can be due to various 
external factors. We considered lockdown as one 
of these factors because it has forced people to 
reset their work schedule, family time along with 
the balance in sleep time. Our motive behind this 
study is to check how people have adapted to this 
social restriction, what are the changes brought in 
daily behaviors such as sleep, feeding time, 
physical activities, work hours, eating frequency, 
sleep quality, usage of electronic gadgets, etc. 
during the lockdown? 
 

India is one of the densely populated countries 
with a total number of 1.3 billion people living 
across different states and cultures. It is a great 
challenge for the Indian government to control the 
prevention of COVID-19 in Indian. To overcome 
this the Indian Prime Minister has announced 
Lockdown on 25th March 2020. It was the only 
measure to reduce the rapid spread of this virus 
among the Indian population. Lockdown 
implication restricted all the non-essential 
activities, only permission was given to essential 
services. Recently, a study reported that the use 
of digital gadgets and high use of social media 

near to sleep time has a negative impact on sleep 
among young adults [5]. A study mentioned the 
change in the sleep-wake pattern [6], eating 
habits [7], reduction in physical activities and 
energy levels [8]. Hence, this pandemic resulted 
in a great challenge to continue with work, remain 
mentally as well as physically fit, taking proper 
safety while maintaining social distance. Records 
on studies done during pandemic show that there 
were significant changes in individuals eating 
habits along with the increased binge eating, 
more snacks intake as a result of the change in 
their body weight [7]. 
 

Lockdown has restricted the movements and 
forced people to live in their homes. The people 
were completely cut off from social activities and 
interactions. Therefore, it has caused fear and 
anxiety among the population. According to a 
study, the lockdown has led to social isolation, 
people living far from their family, having low 
economic status, poor psychological state are at 
a high risk of having depression, stress, and 
anxiety [9]. A study reported that 16.5% were 
having severe depressive symptoms, 28.8% were 
having moderate to severe anxiety symptoms 
[10]. It has been reported that there was a high 
prevalence of mental health problems which was 
having a positive association between social 
media exposure and COVID-19 during lockdown 
[11].  
 

We planned our study in such a way that together 
we can observe the impact of lockdown on our 
daily behaviors (Sleep-wake cycle, eating habits, 
physical activities, working hours, sleep bouts 
frequency, sleep quality, maximum time spent in, 
and usage of electronic gadgets), mental health 
and their perception regarding lockdown) in 
Indian population. We hypothesized that (i) 
lockdown has delayed the sleep-wake cycle, 
eating time as well as a reduction in work hours 
and physical activities. (ii) A high percentage of 
the population would be suffering from 
depression. (iii) Psychological perception of the 
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population regarding the lockdown in the Indian 
population. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Design and Study Population 
 

To collect the data from the population a web-
based general survey was designed in Google 
form and was given along with the consent form. 
It was designed in both English and Hindi 
languages. The link of this survey was distributed 
through the WhatsApp contact of the authors. 
This web-based survey was completely voluntary 
and non-commercial. The survey was distributed 
to the general population online from April 26 to 
May 05, 2020. 
 

Out of 500, a total of 251 participants completed 
the form successfully and the rest 249 
participants were excluded from the study due to 
incomplete/inappropriate responses. All the 
participants were of Indian origin. This general 
self-reported questionnaire entitled “Altered daily 
behavior: before lockdown vs during lockdown 
was developed by the author (AD), University of 
Lucknow, Lucknow. The core idea for questions 
was taken by the study conducted by [12] and 
was reframed for our study. This validates our 
survey data used in this study. The survey was 
completed by asking the following questions: 
Section (1) - General information includes name, 
gender, age, State, City/town/village. Section (2) - 
It includes basic questions about sleep and eating 
timings before the lockdown period. Section (3) - 
This section contains the questions about sleep, 
eating, daytime nap, eating frequency, work 
hours, physical activities, time spent in various 
activities, and depression levels during the 
lockdown.  
 

2.2 Statistical Analysis 
 

The data is analyzed by using one-way RM 
ANOVA followed by Bonferroni’s multiple 
analysis post hoc test. Significance was taken at 
P< 0.0001. The graph preparation and statistics 
were applied by using GraphPad Prism Software 
version 8.0, San Diego, USA.  
 

2.3 Assessment of Sleep Behavior: Sleep 
Onset, Offset, Duration, Sleep Quality, 
and Daytime Nap 

 

The sleep onset, offset timings of each individual, 
their sleep duration, daytime nap, and sleep 
quality were asked to study the change in the 
sleep characteristics. The volunteers reported 

their sleep onset, offset during weekdays, 
weekends, and during the lockdown. Sleep 
duration was derived by calculating the time 
between time to sleep and time to wake up. The 
sleep quality was assessed as ‘good, bad or no 
change’ and the daytime nap as ‘increased, 
decreased or no change’ to the questionnaire. 
 

2.4 Evaluation of Eating Behavior: 
Breakfast Time 

 

The time to breakfast and time gap between time 
to wake up and first breakfast was studied during 
three different conditions (weekdays, weekends, 
and during lockdown). 
 

2.5 Assessment of Temporal Allocation of 
Various Other Activities 

 

Besides sleep-wake and eating times, the time 
spent on various daily activities such as work 
hours, physical activities, and use of electronic 
gadgets was calculated based on participant’s 
response as increased, decreased, or no 
change. The questionnaire also asked about the 
time spent on activities such as cleaning/washing 
room, exercise, taking care of plants/pets present 
at home, cooking, reading 
books/novel/magazines, playing games, 
watching T.V, online studies, spending time with 
family members and social media. 
 

2.6 Evaluation of Psychological Behavior: 
Depression and Perception of the 
Lockdown 

 

Depression can be defined as the most common 
mental illness which can occur due to complex 
interaction of social, psychological, and biological 
factors [13]. During the COVID-19 pandemic, 
many people were suffering from the worst 
conditions including unemployment, 
psychological trauma, etc. So, we decided to 
measure the level of depression by using a Likert 
scale from 0 to 10. Where 0 means no 
depression and 10 means severe depression. As 
the number increase, the level of depression also 
gets increases. Participants were asked to report 
their depression level only during the lockdown 
phase. The change in psychological behavior 
regarding imposition and continuation of 
lockdown was assessed and calculated as per 
their response. 
 

3. RESULTS 
 

A total of 251 participants volunteered in the 
study, of which 52.5% were females and 47.4% 
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were males. About 78% were from urban, 6.7% 
from rural and 15.1% were from semi-urban. The 
mean age of the participants was 26.18±8.97 
years. The differences are explained below in the 
following sections: 
 

3.1 Sleep Behavior: Onset, Offset, 
Duration, Sleep Quality, and Daytime 
Nap 

 
The statistical analysis showed in (Table 1) 
summarizes that sleep onset on weekdays was 
significantly advanced from both weekends and 
lockdown (F2,500=9.354, P<0.0001; one-way RM-
ANOVA). However, there was no significant 
difference between weekends and lockdown. 
Overall, there was a significant difference in the 
sleep offset on all three conditions (weekdays, 

weekends, and during the lockdown) 

(F2,500=299.3, P<0.0001; one-way RM-ANOVA). 

The sleep offset was significantly delayed during 
the lockdown in comparison with weekends and 
weekdays. The sleep duration was significantly 

higher during the lockdown than that of weekends 

and weekdays (F2,500=144.5, P<0.0001; one-way 

RM- ANOVA). 
 
Fig. 1 shows that on further categorization in 
sleep onset on weekdays the maximum no. of 
individuals are being represented in the bracket 
of midnight (2400-0100 hours), on weekends 
(2300 to 0100 hours), and was 2300-2400 hours 
during the lockdown. The majority of the 
participants were having their sleep offset time 
from (0500-0600 hours) on weekdays, (0800-
0900 hours) on weekends and during the 
lockdown respectively. About 60% of the 
population reported ‘Good’ sleep quality, 25% 
found ‘No change, and 15% mentioned ‘Bad’ 
sleep quality. More than half of the population 
reported ‘No change’ in the daytime nap, 32% 

found ‘Increased’ and 13% reported ‘Decrease’ in 
daytime nap frequency during the lockdown. 
 

3.2 Eating Behavior: Breakfast Time and 
the Time Gap between Wakeup and 
Breakfast 

 
As shown in Table 1 the breakfast timing on 
weekdays was significantly earlier than that of 

weekends and lockdown (F2,500=40.99, P<0.0001; 
one-way RM-ANOVA). There was no significant 
difference in the breakfast time between 
weekends and lockdown. Fig. 2. shows that the 
maximum number of individuals on weekdays 
had their breakfast at (0500-0600 hours), on 
weekends, and during the lockdown, it was 
(0800-0900 hours). Graph (B) shows a significant 
difference in the time gap from wake-up to 
breakfast compared between weekdays and 

lockdown (F2,500=36.59, P<0.0001; one-way RM-
ANOVA). 
 

3.3 Temporal Allocation of Various Other 
Activities 

 
Fig. 3 represents the physical activity, work 
hours, and time spent in various activities during 
the lockdown. About 57% found a decrease in 
their physical activities, 22% found no change 
and only 21% noticed an increase in their 
physical activities during the lockdown. About half 
of the population reported a decrease in their 
work hours, 22% no change, and 20% found an 
increase in their work hours during the lockdown. 
Almost 29% mentioned that their maximum time 
spent was on social media followed by 18% spent 
their time with their family members, 15% in 
online studies, 12% watching T.V and the rest of 
the 26% of the population invested their 
maximum time in various other activities 
mentioned in the graph. 

 
Table 1. Sleep and eating behavior for three different conditions weekdays, weekends, and 

during the lockdown 

 
Variables Weekdays Weekends Lockdown F value P-value Significance 

Time to sleep 23.78±8.13 24.33±9.45 24.21±10.43 9.353 <0.0002 *** 

Time to wakeup 05.19±4.66 07.72±11.05 08.19±11.71 299.3 <0.0001 *** 

Sleep duration 5.54±0.09 7.50±0.13 7.97±0.14 144.5 <0.0001 *** 

Time to 
breakfast 

08.67±9.27 0970±8.46 09.82±11.02 40.99 <0.0001 *** 

Time gap 3.41±0.10 2.40±0.10 2.53±0.11 36.59 <0.0001 *** 
Significance reported from the Repeated-Measure One-way ANOVA at P<0.0001, Bonferroni post hoc 

test. Asterisks show significance, Ns shows the non-significance 
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Fig. 1. Sleep behavior of population (n=251). Sleep onset (A, B, and C), sleep offset (D, E, and 

F), sleep duration (G, H, and I) on weekdays, weekends, and during lockdown respectively. 
The x-axis indicates time to sleep (graph C), time to wake up (graph F), and sleep duration in 
hours (graph I). The x-axis on the graph (J) indicates a decrease, increase or no change in a 

daytime nap and bad, good, or no change in their sleep quality during the lockdown 
respectively. Whereas the y-axis in the graph (A to C) shows the wake-up, the graph (D to I) 

shows the time to sleep and the graph (J and K) shows the number of individuals (%) 
 

 
Fig. 2. Eating behavior of the population 

Breakfast time (A, B, and C), the time difference (D, E, and F). The x-axis indicates time to breakfast in hours 
and the y-axis shows time to wake up in hours (graph A, B, and C) on weekdays, weekends, and during 

lockdown respectively. The x-axis on the graph (D) indicates the time difference between wake-up to breakfast 
time in hours. The y-axis indicates the time to wakeup 
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Fig. 3. Temporal allocation of various other activities in population 
The frequency distribution of work hours (A), physical activities (B), use of electronic gadgets (C), and 
time spent in various activities (D) during the lockdown. The x-axis indicates the decrease, increase, or 
no change (A, B, and C respectively) during the lockdown. The y-axis shows the number of individuals 

(%). The x-axis on the graph (D) shows the name of different activities performed by the population 
during lockdown 

 

 
 

Fig. 4. Psychological behaviors of the population during the lockdown 
Depression (A), number of the population in favor of the lockdown (B), and mentally prepared for the extension of 

the lockdown (C). The x-axis on graph (A) shows the scale of depression ranging from 0 (No depression) to 10 
(Severe depression). The x-axis on the graph (B and C) shows the response of individuals in form of Yes/No. 

While y-axis in all the graphs shows the number of individuals (%) 
 

3.4 Psychological Behavior: Depression 
and Perception Regarding the 
Lockdown 

 
The data represented in (Fig. 4) shows that more 
than half of the population was depressed 
ranging on a scale of 1 to 10. About 46% of the 
participants reported no depression while 3% 
reported severe depression. The perception 

regarding the lockdown was showing that about 
97% of the participants were in the favor of 
lockdown. While almost 96% of the participants 
were mentally prepared for the extension of the 
lockdown. 
 

4. DISCUSSION 
 

The present study highlights the impact of 
lockdown on daily behavior in humans. Our result 
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shows that it affected: (i) The sleep onset and 
offset (ii) its duration and (iii) its relationship with 
the first meal of the day (breakfast). Before 
lockdown, during weekdays the time of sleep 
onset/offset in all the individuals was quite ‘in-
sync with each other. However, on weekends and 
during lockdown days sleep onset and offset 
showed a huge difference (Table 1). The 
difference in the timing of sleep onset-offset 
before the lockdown was possibly due to the 
schedule of work for the next day which compels 
the individuals to sleep and wake- up early on 
weekdays. However, during the lockdown, the 
only possible reason could be late-night screen 
time, use of electronic gadgets, social media, etc. 
A recent study has shown an increase in sleep 
duration during lockdown [6,14]. Similarly, we 
also found an increase in sleep duration during 
lockdown (Table 1). The Daytime naps can also 
be a reason behind the delay in sleep onset and 
sleep offset [15]. Along with the delay in sleep 
onset/offset, increase in sleep duration, people 
also reported their sleep quality as ‘good’ during 
lockdown when compared with before lockdown 
days [16]. A reason behind this can be that they 
were able to overcome their sleep debt resulting 
in good sleep quality. 
 
The delay in wake-up times altered the time to 
breakfast. The study showed a delay in breakfast 
timings during lockdown when compared to 
breakfast timings before lockdown (weekdays). 
We also observed there was an increase in the 
time gap between wake-up and breakfast before 
lockdown (Table 1). Such alteration of having 
meals at the wrong time of the day may disrupt 
our natural physiological rhythm causing serious 
health problems. The earlier studies have shown 
that delaying breakfast time leads to a higher 
body mass index [17]. Physical activities are very 
important for the fitness of the body. It utilizes the 
excess calories and keeps the body fit. Studies 
reported a decline in physical activity during 
lockdown [18,19]. A similar decline was also 
observed in our study where more than half of the 
individuals showed a decline in their physiological 
activities and almost 58% of the respondents in 
their work hours during the lockdown. A reason 
behind the decline in work hours is the closure of 
workplaces such as offices, schools, colleges, 
universities, etc. While, laziness in doing physical 
activities was due to the closure of fitness gyms, 
centers, parks, social distancing, and complete 
lockdown. 
 
The results reveal that more than half of the 
population were depressed. Among the 

population, 3% were severely depressed. The 
reason behind the depression can be various 
social factors such as prolonged closure of 
schools, colleges and offices lead to uncertainty 
about exams, competitive exams for which 
students were preparing and waiting for a long 
time, fear of losing jobs among the workers. 
Similarly [20,21,22] found that the Chinese 
population (including students) was suffering from 
severe psychological distress such as stress, 
anxiety, and depression. This pandemic lockdown 
was a challenging situation for everyone in the 
world. It enforced people to remain quarantined in 
their homes. Also, many were those who were 
away from their home and their beloved ones. 
This isolating condition may have resulted in high 
anxiety, stress, and depression in the Indian 
population [23,24]. According to [25] during 
pandemic conditions, people experience fear of 
getting infected by a disease or virus which 
results in stress, anxiety, and depression. Apart 
from this due to COVID-19 countries are facing 
financial crises which were directly affecting                    
the people of poor economic status, daily  
wagers, etc. which is a big factor for depression 
[9,26]. 
 
The psychological perception about the lockdown 
shows that around 97% of the population were in 
the favor of lockdown. This reveals that the 
population was aware of the severity of COVID-
19. So, they understood the importance of 
lockdown. About, (96%) of participants were 
mentally prepared for the extension of lockdown. 
This shows that people were up to date about 
COVID-19 and accepted that “prevention is better 
than cure.” So, they were mentally prepared for 
the extension of lockdown which was the only 
possible way to control the spread of this 
pandemic disease. 
 

5. CONCLUSION 
 
This study shows that home isolation has resulted 
in a change in the sleep-wake cycle, breakfast 
timings, sedentary lifestyle, addiction to electronic 
gadgets, spending their maximum time on social 
media, and also reduction in their work hours. 
The weekdays were significantly different from 
weekends and lockdown. The lockdown days 
were similar to that on weekends and they acted 
as a ‘clock disruptor’ by changing the behavior 
and daily rhythm of our body during the lockdown. 
This lifestyle change has increased depression 
levels which are needed for the cure to live a 
healthy lifestyle. The perception of the Indian 
population regarding the lockdown shows that 
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people were aware of the severity of the COVID-
19 and the precautions to be taken. 
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