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Abstract
Purpose COVID-19 forced the shutdown of colleges and socialization around the world including India and prolonged 
lockdown could have a significant impact on sleep, mood, emotion and anxiety in students. Here, we designed a survey to 
assess the effect of lockdown on sleep–wake, self-esteem, depression and anxiety via the survey on 321 Indian college-going 
students.
Methods We assessed the effect of lockdown on sleep–wake (wake up, get up, bed and sleep timing, total time in bed and 
sleep duration) and self-esteem and depression on students via various questions.
Results We found that students delayed sleep timing by 1 h in lockdown than pre-lockdown days. Specifically, urban male 
populations were late sleeper than any other group. However, total sleep duration did not differ between groups. In self-
esteem questions, most students agreed that they were of no good, felt nervous, displeased, and frustrated about performance 
in lockdown. Depression and anxiety questionnaire gave more significant results related to mood and mental health. More 
than 50% of students agreed that they faced a lack of concentration, had been feeling irritated and angry, felt fatigued and 
tired, and everything had been a failure during lockdown days.
Conclusion Overall, the survey suggests that lack of social life and prolonged lockdown affect the sleep–wake cycle, self-
esteem, anxiety and depression of Indian students.
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1 Introduction

Since December 2019, COVID-19 (coronavirus disease) 
has been a major challenge for students and working citi-
zens across the globe due to limitations in travelling, physi-
cal proximity (contact restrictions) and stricter lockdown 
conditions [1, 2]. As these means are necessary to curb the 
progression of the disease, however, staying indoors (iso-
lation) and prolonged non-interaction with a social group 
can affect daily sleep–wake routine and mental health [3–7]. 
Lockdown enhanced depression, anxiety and stress symp-
toms in many countries including India, China and Italy with 
few exceptions like Vietnam [8]. However, even in those 

countries, the COVID-19 impacted more than two-thirds of 
family income and reduced the quality of life among the gen-
eral population [9]. Along with the lockdown and physical 
isolation, the use of facemask was and is continue to be the 
common norm in almost every country. A study on individu-
als from China and Poland confirmed that the use of face 
masks is highly effective in the protection of the disease and 
indirectly its non-usage can affect mental health depending 
on the awareness and responsibility by which individuals act 
[10]. Every phase of the pandemic (preparation, punctum 
maximum and normality phase) [11] has pushed students 
into extreme social distancing conditions in which only 
online medium of classes was possible [12–14]. Analysis 
on students showed that fear of being infected and having 
a pessimistic attitude towards COVID-19 can significantly 
influence anxiety and depression as 15.5% showed symp-
toms of anxiety and 32.4% of depression [15]. A similar 
study on 1771 adolescents from schools and universities of 
China concluded that poor sleep quality is one of the most 
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significant risk factors for mood disorders among students 
during this pandemic [16].

India, like any other densely populated country, saw a 
couple of peaks in the number of individuals infected by the 
coronavirus which hit both the urban and rural populations 
and we are also expecting a probable third wave. Many stud-
ies have collected and analyzed the effect of the pandemic on 
various socio-demographics including school and college-
going students, working class and pregnant women across 
the world [11, 17–22]. Studies on working class showed an 
increase in PTSD and psychiatric symptoms in the initial 
stages of lockdown, however, good ventilation at the work-
place, use of face mask and another psychoneuroimmunity 
measure decreased the symptoms after returning to work 
[23]. Another study on 868 pregnant Vietnamese women 
showed that positive support like sharing feelings, care and 
concern from parents-in-law and relatives can improve qual-
ity of life which has been decreased by the COVID-19 pan-
demic [24]. Unknown or prolonged duration of lockdown, 
perpetual fear of disease, dullness and information regard-
ing virus can have large psychological effects [25, 26]. In 
addition, reduced contact with peers has also been shown to 
affect anxiety level, emotion recognition and social cogni-
tion [14, 27]. Researchers from India, Bangladesh and China 
surveyed and found that students were suffering from higher 
anxiety and increased depression as expressed via various 
questionnaires [18, 20, 22]. A study from Croatia found that 
30.7% of respondents gained weight, increased oxidative 
stress, increased consumption of cigarettes and alcohol and a 
significant rise in anxiety in women due to sedentary behav-
ior was observed [21]. It has been observed that participants 
delayed sleep timing as they increased time spent on the 
bed. A recent study has established that internet usage has a 
negative impact on sleep and mood in college-going female 
students [28]. Another study confirmed that the pandemic 
decreased parental control over phones causing a reduction 
in focus on academics (loss of concentration) and reduced 
sleep quality among school-going teenagers [11, 29]. Thus, 
in the time of the pandemic, it can be hypothesized that 
dependency on the smartphone, internet and overall screen 
time has altered sleep timings, leading to mental and physi-
cal fatigue in the young population [30]. Similar results were 
observed using online software ‘Sojump’ which showed 
that female adolescents have a higher risk of depression and 
anxiety during COVID-19 and older adolescents were more 
depressed than the younger ones [18, 19]. It also indicated 
that adolescents on workdays were more depressed and 
anxious when living without any companion and affected 
the physical exercise during the lockdown period [18, 21]. 
These studies used various online simple questions to vali-
date questionnaires like Depression Self-Rating Scale for 
Children (DSRS-C) and Screen for Child Anxiety Related 
Disorders (SCARED) [18].

While most studies are focused on the vulnerable popu-
lation (teenagers and old), a limited amount of research is 
available on college-going students [22]. In all the studies 
only a few addressed depression and anxiety [18, 22, 26] 
and a similar study from the Indian population is missing. A 
machine learning analysis on 478 students of China showed 
that 15.5% and 32.4% of students are showing symptoms of 
anxiety and depression, respectively. The study suggested 
sleep quality, retaining holidays, lockdown restriction, liv-
ing conditions in schools, taking the final examinations after 
school are some of the few causes of depression and anxiety 
[15]. In many countries, medical students have been one of 
the front-line workers in the pandemic and their task force 
has made considerable contributions during the COVID-19 
pandemic, suggestions are made for universities to improve 
and incorporate field epidemiological practicum and engage 
health authorities as supervisors throughout the programs 
[31]. Since many studies have focused on the effects on 
lifestyle habits, working schedules and quality of diet, we 
limited our study to sleep–wake and depression and anxiety. 
Here, we designed a survey using google form to understand 
and examine the sleep–wake and mood, anxiety and depres-
sion among college-going Indian students with the help of 
different questions. Our study tried to fill the lacunae and 
tried to understand the direct effect of COVID-19 using an 
online questionnaire.

2  Methods

2.1  Study Subjects and Demography

This study was conducted on Indian college-going stu-
dents to assess the effect of prolonged lockdown due to the 
COVID-19 pandemic and hence shutting down colleges 
[13]. A google-based survey form was developed based on 
similar surveys done across the world [18–20, 22]. The sur-
vey questions were designed based on various questionnaires 
used and validated in multiple studies with some modifica-
tion. The whole exercise used snowball sampling methods, 
since lockdown situations do not permit physical interac-
tion, a simple google survey was the best method to get an 
appropriate answer. This sampling method has been used 
frequently in COVID-based surveys [20, 21]. The survey 
was voluntary with consent and proper ethics were main-
tained and participants were briefed that all the details will 
be anonymous, would not be shared with anyone and used 
for scientific purposes of this study only. Since, this study 
did not require formal ethical approval, for informed consent 
a principle of Helsinki for human studies was followed as 
appropriate [32].

A total of 373 undergraduate and post-graduate students 
of North India participated in the survey which was provided 
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via email. All students were healthy and did not suffer from 
any health problems at the time of the survey. We selected 
an age group (18–25 years old) and removed any incorrect 
data or half-filled survey from the analysis. Finally, 321 
individuals were used to attain the final data (experimental 
protocol, Fig. 1). We divided our participants based on two 
categories; (a) gender (male—37%, female—63%) and (b) 
locality (urban—74%, rural—26%). Recent human studies 
have also accounted that gender and locality affect various 
daily lifestyle parameters, such as sleep–wake and internet 
addiction [28]. The details of individual questions will be 
addressed in subsequent paragraphs.

2.2  Questionnaires and Measures

2.2.1  Sleep–Wake

Every question on the survey had two columns which were 
defined as pre-lockdown and lockdown days. Both columns 
were mandatory to fill as they allow us to compare the effect 
of normal days vs lockdown days. We restricted our survey 
to North Indian regions to minimize the effect of culture 
and different types of lockdown restrictions. Calculations 
of sleep–wake were done using timings of sleep and waking 
up. We asked participants to fill bed timing (time to go to 
the bed to sleep), sleep timing (time of sleep onset), wake 
up timing (time of sleep offset or wake onset) and get up 
(time of getting out of the bed). All timings were filled in 
AM/PM mode which is more common. We calculated three 
parameters from the provided sleep–wake data—(a) sleep-
onset latency, SOL (sleep timing–bed timing), (b) total time 
in bed (time duration between bed timing and get up timing) 
and (c) total sleep (time duration between sleep timing and 
wake up timing). All the details have been provided in Sup-
plementary Data 1.

2.2.2  Depression and Anxiety Questionnaire

We used questions to understand the overall depression 
and anxiety in our population using selected questions 
based on previously published literature and sources from 
the internet. Multiple options were provided for each ques-
tion (completely agree/somewhat agree/agree/somewhat 
disagree/completely disagree etc.) (Supplementary Infor-
mation 1). Since this study was done using google form 
distributed via email or various social media platforms in a 
lockdown situation, we selected questions only to observe 
the trend between pre-lockdown and lockdown periods. 
We did not aim for any clinical, medical or psychological 
analysis since a more comprehensive questionnaire and a 
large number of individuals will be required.

2.2.3  Self‑esteem and Personality Questionnaire

We selected self-esteem and personality-related questions 
from previously validated questionnaires and research arti-
cles (a measure of self-esteem, [33, 34]; The Cognitive 
Failure Questionnaire, [35]. Similar to the depression and 
anxiety questionnaire, we used questions that were rel-
evant in social isolation situations in our selected popu-
lation. The participants were asked to select one of the 
options for each question (strongly agree/agree/disagree/
strongly disagree etc., Supplementary Information 1).

2.3  Statistics

The data have been plotted in bar graphs or histograms 
using Graphpad prism software version 6.0 (La Jolla, CA, 
USA). The box and whisker plot depicts the median line, 
95% confidence interval box and lines showing the mini-
mum and maximum data point (Fig. 2). For the self-esteem 
and personality, and depression and anxiety questions his-
tograms show the number of students in percentage (%) 
of the total number of participants. Data were analyzed 
using Graphpad Prism software version 6.0 and SPSS 
Statistics version 20. We used a univariate general linear 
model (GLM) to analyze different sleep–wake parameters 
with gender (male vs female), locality (rural vs urban) and 
lockdown (pre vs lockdown) as main factors. We looked 
at the main effects as well as two-way interaction (gen-
der × locality, gender × lockdown, locality × lockdown) 
and three-way interaction (gender × locality × lockdown) 
effects (Fig. 2). A chi-squared test was performed to com-
pare the population difference between pre-lockdown and 
lockdown based on answers given in the questionnaire 
(Figs. 3 and 4). For statistical significance, p was set at 
0.05.

Fig. 1  Experimental protocol: Lockdown in India and participant’s 
recruitment process in this study. In brief, in the middle of second 
wave of COVID-19 pandemic a survey was developed and in total 
321 (correct responses) undergraduate and post-graduate students 
were selected. The survey asked questions related to their sleep–
wake, self-esteem and personality, and depression and anxiety
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3  Results

3.1  Sleep–Wake

We analyzed the effect of lockdown on sleep timing, wake-
up timing, total sleep duration and total time on the bed. 
There was a significant main effect of lockdown, gender 
and locality on sleep timing and wake up timing, two-
way interaction of gender × locality, gender × lockdown, 
locality × lockdown and three-way interaction of gender 
× locality × lockdown (p < 0.001; GLM, Table 2). Spe-
cifically, all groups irrespective of locality and gender 
slept before midnight (12:00 AM/2400 h, Fig. 2), how-
ever, urban males and females significantly delayed sleep 
timing during lockdown days by more than an hour as 
compared to pre-lockdown days. The delayed sleep tim-
ings can be the effect of delayed sleep-onset latency (SOL) 
during lockdown as compared to pre-lockdown days. SOL 
showed a significant effect of lockdown (p < 0.01; GLM, 
Table 2), but not gender and locality and interactions 
(p > 0.05; GLM, Table 2). Urban and rural males woke 
up significantly (1.3–1.5 h, Fig. 2) later in lockdown days 
as compared to pre-lockdown days. There was no signifi-
cant difference in total sleep duration and total time in 
bed when lockdown days were compared (p > 0.05; GLM, 
Table 2). Comprehensive detail of each parameter with 
mean ± SEM values and statistical analysis are provided 
in Tables 1 and 2.

3.2  Depression and Anxiety

In the depression and anxiety questionnaire, most of the indi-
viduals opted for highly agreed options with depression and 
anxiety questions during lockdown days. In total, ten ques-
tions were asked, of which six are plotted in Fig. 3 and all 
other details are provided in Table 3. There was significant 
difference between pre-lockdown and lockdown in ques-
tions regarding facing lack of concentration (χ2

(4) = 30.66, 
p < 0.0001; Chi-squared test), facing problem with making 
decision (χ2

(4) = 17.85, p = 0.001; Chi-squared test), very 
irritated and angry (χ2

(4) = 31.18, p < 0.0001; Chi-squared 
test), feeling fatigued or tired (χ2

(4) = 25.69, p < 0.0001; Chi-
squared test), everything has been a failure (χ2

(4) = 16.09, 
p = 0.003; Chi-squared test). Interestingly, they did not feel 
a lack of sleep (χ2

(4) = 5.982, p = 0.200; Chi-squared test) 
which was also validated by total sleep duration (Fig. 2, 
Table 1). 69% individuals agreed that they faced the problem 
with making decisions, 76% individuals faced lack of con-
centration, 78% agree of being very irritated and angry, 70% 

Fig. 2  Box and Whisker plots of sleep and wake parameters of Indian 
college-going students during pre-lockdown and lockdown days. Left 
panel shows the sleep timing and total sleep duration in clock time (h) 
and right panel shows wake-up timing and total time on bed of both 
sexes (male and female) under different locality (urban and rural) dur-
ing pre-lockdown and lockdown conditions. The dotted line in sleep 
timing represents hour 24:00, after that next day starts

Fig. 3  Frequency distribution of various Depression and Anxiety 
questions on pre-lockdown and lockdown days of Indian college-
going students. For every question, five answers (completely agree, 
somewhat agree, neutral, somewhat disagree and completely disa-
gree) were provided which are presented via bar graphs. Black and 
grey bar represents pre-lockdown and lockdown days, respectively. 
The number of individuals is presented in percentage (%). Chi-
squared test was used to determine difference between pre-lockdown 
and lockdown days. p < 0.05 was considered significant
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felt fatigued and tired and 56% agreed that everything has 
been a failure as compared to 46%, 47%, 51%, 40% and 33%, 
respectively, under pre-lockdown days (Fig. 3, Table 3).

3.3  Self‑esteem and Personality

Similar to depression and anxiety, 11 questions were asked 
in the self-esteem and personality questionnaire. The details 
of the percentage of individuals answering different options 
in each question are mentioned in Table 3. In particular there 
was a significant difference between pre-lockdown and lock-
down days in questions like I usually feel nervous whole day 
(χ2

(3) = 14.73, p = 0.002; Chi-squared test), think I am no 
good (χ2

(3) = 12.55, p = 0.005; Chi-squared test), I feel dis-
pleased (χ2

(3) = 15.33, p = 0.001; Chi-squared test), feel use-
less at times (χ2

(3) = 16.36, p = 0.001; Chi-squared test), I feel 
good about myself (χ2

(3) = 15.91, p = 0.001; Chi-squared test) 
and frustrated about performance (χ2

(3) = 17.75, p < 0.001; 
Chi-squared test). Interestingly, 64% of individuals think 
they were of no-good during lockdown days as compared 
to 45% on normal days. 56% individuals were displeased 
about themselves, 30% disagree that they feel good about 
themselves, 70% were frustrated about performance, 69% 
felt useless at times and 43% felt usually nervous the whole 
day as compared to 32%, 8%, 42%, 43% and 20%, respec-
tively, under pre-lockdown days (Fig. 4, Table 3).

Fig. 4  Frequency distribution of various self-esteem and personal-
ity questions on pre-lockdown and lockdown days of Indian college-
going students. For every question, four answers (strongly agree, 
agree, disagree and strongly disagree) were provided which are pre-
sented via bar graphs. Black and grey bar represents pre-lockdown 
and lockdown days, respectively. The number of individuals is pre-
sented in percentage (%). Chi-squared test was used to determine dif-
ference between pre-lockdown and lockdown days. p < 0.05 was con-
sidered significant

Table 1  Sleep (bed timing, sleep timing, total time in bed and total sleep) and wake up (wake up timing and get up timing) parameters in Indian 
college-going students

Data are presented in mean ± SEM (h)

Parameter Condition Overall 
(n = 321)

Rural (n = 85) Urban (n = 236)

Over all Female (n = 47) Male (n = 38) Over all Female 
(n = 156)

Male (n = 80)

Wake up timing 
(h)

Pre-lockdown 6.57 ± 0.07 6.09 ± 0.14 6.22 ± 0.20 5.92 ± 0.20 6.74 ± 0.07 6.70 ± 0.08 6.81 ± 0.14
Lockdown 7.71 ± 0.10 6.88 ± 1.07 6.71 ± 0.17 7.10 ± 0.31 8.01 ± 0.11 7.84 ± 0.13 8.32 ± 0.21

Get up timing 
(h)

Pre-lockdown 7.01 ± 0.08 6.57 ± 0.13 6.81 ± 0.16 6.28 ± 0.16 7.17 ± 0.09 7.10 ± 0.09 7.30 ± 0.19
Lockdown 8.24 ± 0.11 7.38 ± 0.18 7.09 ± 0.18 7.74 ± 0.33 8.55 ± 0.12 8.35 ± 0.14 8.93 ± 0.24

Bed timing (h) Pre-lockdown 23.01 ± 0.06 22.93 ± 0.13 23.09 ± 0.17 22.73 ± 0.20 23.04 ± 0.07 22.99 ± 0.09 23.14 ± 0.14
Lockdown 23.79 ± 0.08 23.49 ± 0.16 23.27 ± 0.20 23.79 ± 0.25 23.90 ± 0.10 23.65 ± 0.10 24.39 ± 0.20

Sleep timing 
(h)

Pre-lockdown 23.65 ± 0.08 23.47 ± 0.14 23.66 ± 0.19 23.25 ± 0.21 23.71 ± 0.10 23.55 ± 0.10 24.03 ± 0.23
Lockdown 24.66 ± 0.09 24.23 ± 0.16 24.02 ± 0.18 24.49 ± 0.27 24.81 ± 0.10 24.59 ± 0.11 25.24 ± 0.19

Total time in 
bed (h)

Pre-lockdown 7.99 ± 0.08 7.64 ± 0.13 7.73 ± 0.18 7.54 ± 0.18 8.11 ± 1.09 8.11 ± 0.11 8.10 ± 0.18
Lockdown 8.44 ± 0.10 7.89 ± 0.16 7.82 ± 0.21 7.99 ± 0.26 8.64 ± 0.12 8.70 ± 0.14 8.53 ± 0.22

Total sleep (h) Pre-lockdown 7.03 ± 0.07 6.75 ± 0.15 6.82 ± 0.21 6.67 ± 0.20 7.13 ± 0.08 7.15 ± 0.10 7.09 ± 0.15
Lockdown 7.16 ± 0.10 6.79 ± 0.20 6.94 ± 0.31 6.61 ± 0.23 7.30 ± 0.11 7.41 ± 0.15 7.08 ± 0.16
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4  Discussion

The pandemic affected devastatingly across the world with 
a high mortality rate and also challenged the mental state 
of individuals. Several studies have been focused on gen-
eral health, daily routines and habits during the lockdown, 
however, very few articles talked about self-esteem, depres-
sion and anxiety only [18, 22]. The college-going students 
are one of the most peculiar groups of students because of 
their age (generally 18–25) and leaving paternal home for 
higher studies is also very common. During lockdown (espe-
cially, extended lockdown in India) have forced them to stay 
away from community gatherings and maintain distance in 
physical proximity. Hence, our main goal was to investigate 
the self-esteem and personality, and depression and anxiety 
among Indian college-going students during the COVID-19 
pandemic compared to pre-lockdown days.

4.1  Effect on Sleep–Wake

In this study, we demonstrated that lockdown shifted the 
sleep–wake timing in Indian students. Our finding indicated 
that during the lockdown period irrespective of the gender 
(male vs. female) and locality (rural vs. urban) students slept 
and woke up at least an hour later than the pre-lockdown 
period. Interestingly, there was a little variation in both sleep 
and wake-up timing in rural females and most variation was 
observed in the urban male population which also suggests 
the effect of gender at both extremes (early risers in rural 
population for household chores and village work which is 
mostly absent in urban population with little involvement 
of male population). The total time on bed and total sleep 
duration was not affected during the lockdown period which 
was also confirmed by questions about lack of sleep in which 
there was no difference in answering pattern in each group. 

We discuss that changes in sleep–wake timing can be associ-
ated with excessive phone/media usage [36] and decreased 
effort in parenting (although only speculative at this time) 
and they are contributing factors in affecting sleep time in 
young/adult college-going students [11, 36, 37]. Our study 
did not take account of daytime sleeping or resting data, 
which could have been provided with the sleep at different 
phases of day, since many participants were in the lockdown, 
i.e., relatively more inactive during the daytime. This might 
be one of the causes of delayed sleep onset during the lock-
down, although it is only speculative at this time.

4.2  Depression and Anxiety

Interestingly, as discussed previously, students did not feel a 
lack of sleep (Figs. 2 and 4) which is also one of the markers 
of depression or excessive anxiety [38]. The urbanization, 
dependency on phones and computers, hence, increase in 
usage of social media has already affected the sleeping pat-
tern in the adult population [28, 39]. However, a drastic shift 
in depression and anxiety questions was observed when we 
did a comparison of pre–post-lockdown days. More than 
60% of students agreed to the lack of concentration, being 
irritated and angry, feeling a failure, fatigued and tired and 
faced problems in making decisions. The high percentage 
of an agreement to depression questions is similar to vari-
ous studies done on adolescents and a few studies done on 
Bangladeshi students [22]. Specifically, 50% of females 
completely agreed to have faced a lack of concentration 
during the lockdown period compared to 40% of males and 
that is also reflected in problems in making decisions (42% 
females and 32% males). Most students (70%) felt fatigued, 
tired, very irritated and angry, which is one of the most det-
rimental mood effects observed in this survey. Depression is 
associated with irritation and fatigue and it has been shown 

Table 2  Summary table of the results of General linear model (GLM) analysis of effects of lockdown on sleep–wake parameters in Indian col-
lege-going students

Bold and unbold values indicate the presence and absence of significance, respectively. For statistical significance, the alpha was set at 0.05

Parameters Lockdown
(pre-vs post-
lockdown)

Gender
(male vs female)

Locality
(rural vs urban)

Lockdown × 
gender

Gender × local-
ity

Lockdown × 
locality

Lockdown 
× gender × 
locality

Sleep timing F(1) = 68.156 F(1) = 3.14 F(1) = 11.33 F(1) = 7.151 F(1) = 2.271 F(1) = 3.643 F(1) = 0.656
p < 0.0001 p = 0.077 p = 0.001 p = 0.008 p = 0.132 p = 0.057 p = 0.418

Wake up timing F(1) = 68.021 F(1) = 1.664 F(1) = 50.964 F(1) = 4.141 F(1) = 0.926 F(1) = 3.635 F(1) = 0.393
p < 0.0001 p = 0.197 p < 0.0001 p = 0.042 p = 0.336 p = 0.057 p = 0.531

Total sleep dura-
tion

F(1) = 0.302 F(1) = 2.470 F(1) = 8.956 F(1) = 0.605 F(1) = 0.033 F(1) = 0.114 F(1) = 0.017
p = 0.583 p = 0.117 p = 0.003 p = 0.437 p = 0.857 p = 0.736 p = 0.896

Total time in bed F(1) = 7.466 F(1) = 0.086 F(1) = 17.196 F(1) = 0.123 F(1) = 0.086 F(1) = 0.723 F(1) = 0.757
p = 0.006 p = 0.769 p < 0.001 p = 0.726 p = 0.769 p = 0.395 p = 0.385

Sleep onset 
latency

F(1) = 7.722 F(1) = 0.005 F(1) = 0.96 F(1) = 0.172 F(1) = 0.599 F(1) = 0.925 F(1) = 0.326
p = 0.006 p = 0.946 p = 0.757 p = 0.679 p = 0.439 p = 0.336 p = 0.568
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Table 3  Effect of lockdown on self-esteem and personality, and depression and anxiety in Indian college-going students

Parameters Gender Female (n = 203) Male (n = 118) Total (n = 321)

Answers Pre-lockdown Lockdown Pre-lockdown Lockdown Pre-lockdown Lockdown

A. Self-esteem and personality questionnaire
 Do you have trouble making up 

your mind?*
Very often 34 (16.7) 58 (28.6) 11 (9.3) 18 (15.3) 45 (14.0) 76 (23.7)
Quite often 54 (26.6) 76 (37.4) 16 (13.6) 33 (28.0) 70 (21.8) 109 (34.0)
Occasionally 70 (34.5) 41 (20.2) 45 (38.1) 37 (31.4) 115 (35.8) 78 (24.3)
Very rare 35 (17.2) 24 (11.8) 28 (23.7) 15 (12.7) 63 (19.6) 39 (12.1)
Never 10 (4.9) 4 (2) 18 (15.3) 15 (12.7) 28 (8.7) 19 (5.9)

 Do you start doing one thing at 
home and get distracted into doing 
something else? **

Very often 36 (17.7) 62 (30.5) 12 (10.2) 19 (16.1) 48 (15.0) 81 (25.2)
Quite often 53 (26.1) 78 (38.4) 24 (20.3) 42 (35.6) 77 (24.0) 120 (37.4)
Occasionally 69 (34.0) 40 (19.7) 36 (30.5) 34 (28.8) 105 (32.7) 74 (23.1)
Very rare 38 (18.7) 19 (9.4) 41 (34.7) 17 (14.4) 79 (24.6) 36 (11.2)
Never 7 (3.4) 4 (2.0) 5 (4.2) 6 (5.1) 12 (3.7) 10 (3.1)

 At times, I think I am no good at 
all**

Strongly agree 15 (6.9) 58 (28.6) 11 (8.5) 16 (13.6) 26 (7.5) 74 (23.1)
Agree 81 (39.9) 79 (38.9) 37 (31.4) 53 (44.9) 118 (36.8) 132 (41.1)
Disagree 90 (44.8) 48 (23.6) 56 (48.3) 34 (28.8) 146 (46.1) 82 (25.5)
Strongly disagree 17 (8.4) 18 (8.9) 14 (11.9) 15 (12.7) 31 (9.7) 33 (10.3)

 I certainly feel useless at times** Strongly agree 26 (12.8) 54 (26.6) 12 (10.2) 29 (24.6) 38 (11.8) 83 (25.9)
Agree 65 (32.0) 92 (45.3) 33 (28.0) 48 (40.7) 98 (30.5) 140 (43.6)
Disagree 94 (46.3) 41 (20.2) 56 (47.5) 29 (24.6) 150 (46.7) 70 (21.8)
Strongly disagree 18 (8.9) 16 (7.9) 17 (14.4) 12 (10.2) 35 (10.9) 28 (8.7)

 I take positive attitude towards 
myself**

Strongly agree 66 (32.5) 52 (25.6) 47 (39.8) 36 (31) 113 (35.2) 88 (27.4)
Agree 118 (58.1) 90 (44.3) 65 (55.1) 49 (42) 183 (57.0) 139 (43.3)
Disagree 19 (9.4) 54 (26.6) 6 (5.1) 27 (23 25 (7.8) 81 (25.2)
Strongly disagree 0 (0) 7 (3.4) 0 (0) 6 (5) 0 (0) 13 (4.0)

 I usually stay nervous whole day** Strongly agree 9 (4.4) 35 (17.2) 7 (5.9) 21 (17.8) 16 (5.0) 56 (17.4)
Agree 38 (18.7) 49 (24.1) 11 (9.3) 33 (28.0) 49 (15.3) 82 (25.5)
Disagree 120 (59.1) 87 (42.9) 77 (65.3) 39 (33.1) 197 (61.4) 126 (39.3)
Strongly disagree 36 (17.7) 32 (15.8) 23 (19.5) 25 (21.2) 59 (18.4) 57 (17.8)

 I feel confident about my abili-
ties (ns)

Strongly agree 62 (30.5) 40 (19.7) 38 (32.2) 24 (20.3) 100 (31.2) 64 (19.9)
Agree 123 (60.6) 103 (50.7) 69 (58.5) 54 (45.8) 192 (59.8) 157 (48.9)
Disagree 16 (7.9) 53 (26.1) 11 (9.3) 34 (28.8) 27 (8.4) 87 (27.1)
Strongly disagree 2 (1.0) 7 (3.4) 0 (0) 6 (5.1) 2 (0.6) 13 (4.0)

 I feel frustrated or rattled about my 
performance***

Strongly agree 18 (8.9) 52 (25.6) 7 (5.9) 30 (25.4) 25 (7.8) 82 (25.5)
Agree 81 (39.9) 91 (44.8) 41 (34.7) 50 (42.4) 122 (38.0) 141 (43.9)
Disagree 93 (45.8) 51 (25.1) 64 (54.2) 30 (25.4) 157 (48.9) 81 (25.2)
Strongly disagree 11 (5.4) 9 (4.4) 6 (5.1) 8 (6.8) 17 (5.3) 17 (5.3)

 I feel self-conscious (ns) Strongly agree 36 (17.7) 57 (28.1) 18 (15.3) 32 (27.1) 54 (16.8) 89 (27.7)
Agree 101 (49.8) 84 (41.4) 60 (50.8) 52 (44.1) 161 (50.2) 136 (42.4)
Disagree 59 (29.1) 56 (27.6) 34 (28.8) 30 (25.4) 93 (29.0) 86 (26.8)
Strongly disagree 7 (3.4) 6 (3.0) 6 (5.1) 4 (3.4) 13 (4.0) 10 (3.1)

 I feel displeased with myself** Strongly agree 12 (5.9) 38 (18.7) 8 (6.8) 29 (24.6) 20 (6.2) 67 (20.9)
Agree 54 (26.6) 79 (38.9) 30 (25.4) 33 (28.0) 84 (26.2) 112 (34.9)
Disagree 118 (58.1) 68 (33.5) 59 (50.0) 39 (33.1) 177 (55.1) 107 (33.3)
Strongly disagree 19 (9.4) 18 (8.9) 21 (17.8) 17 (14.4) 40 (12.5) 35 (10.9)

 I feel good about myself** Strongly agree 61 (30.0) 41 (20.2) 35 (29.7) 31 (26.3) 96 (29.9) 72 (22.4)
Agree 126 (62.1) 100 (49.3) 74 (62.7) 53 (44.9) 200 (62.3) 153 (47.7)
Disagree 14 (6.9) 51 (25.1) 9 (7.6) 26 (22.0) 23 (7.2) 77 (24.0)
Strongly disagree 2 (1.0) 11 (5.4) 0 (0) 8 (6.8) 2 (0.6) 19 (5.9)
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Table 3  (continued)

Parameters Gender Female (n = 203) Male (n = 118) Total (n = 321)

Answers Pre-lockdown Lockdown Pre-lockdown Lockdown Pre-lockdown Lockdown

B. Depression and anxiety questionnaire
 You are facing lack of concentra-

tion****
Completely agree 23 (11.3) 102 (50.2) 18 (15.3) 50 (42.4) 41 (12.8) 152 (47.4)
Somewhat agree 76 (37.4) 55 (27.1) 34 (28.8) 37 (31.4) 110 (34.3) 92 (28.7)
Neutral 63 (31.0) 26 (12.8) 30 (25.4) 17 (14.4) 93 (29.0) 43 (13.4)
Somewhat disagree 29 (14.3) 14 (6.9) 26 (22.0) 8 (6.8) 55 (17.1) 22 (6.9)
Complete disagree 12 (5.9) 6 (3.0) 10 (8.5) 6 (5.1) 22 (6.9) 12 (3.7)

 You are facing problem with mak-
ing decisions**

Completely agree 32 (15.8) 85 (41.9) 12 (10.2) 38 (32.2) 44 (13.7) 123 (38.3)
Somewhat agree 70 (34.5) 65 (32.0) 33 (28.0) 34 (28.8) 103 (32.1) 99 (30.8)
Neutral 53 (26.1) 20 (9.9) 35 (29.7) 22 (18.6) 88 (27.4) 42 (13.1)
Somewhat disagree 28 (13.8) 20 (19.9) 24 (20.3) 12 (10.2) 52 (16.2) 32 (10.0)
Complete disagree 20 (9.9) 13 (6.4) 14 (11.9) 12 (10.2) 34 (10.6) 25 (7.8)

 You have been very irritated and 
angry very often****

Completely agree 35 (17.2) 108 (53.2) 12 (10.2) 49 (41.5) 47 (14.6) 157 (48.9)
Somewhat agree 80 (39.4) 60 (29.6) 36 (30.5) 32 (27.1) 116 (36.1) 92 (28.7)
Neutral 51 (25.1) 15 (7.4) 35 (29.7) 21 (17.8) 86 (26.8) 36 (11.2)
Somewhat disagree 21 (10.3) 7 (3.4) 23 (19.5) 7 (5.9) 44 (13.7) 14 (4.4)
Complete disagree 16 (7.9) 13 (6.4) 12 (10.2) 9 (7.6) 28 (8.7) 22 (6.9)

 You have been feeling very fatigued 
(tired)****

Completely agree 31 (15.3) 100 (49.3) 13 (11.0) 37 (31.4) 44 (13.7) 137 (42.7)
Somewhat agree 58 (28.6) 53 (26.1) 25 (21.2) 35 (29.7) 83 (25.9) 88 (27.4)
Neutral 73 (36.0) 23 (11.3) 41 (34.7) 24 (20.3) 114 (5.5) 47 (14.6)
Somewhat disagree 27 (13.3) 15 (7.4) 25 (21.2) 11 (9.3) 52 (16.2) 26 (8.1)
Complete disagree 14 (6.9) 12 (5.9) 14 (11.9) 11 (9.3) 28 (8.7) 23 (7.2)

 You are feeling that everything you 
have done have been a failure**

Completely agree 17 (8.4) 53 (2.16) 10 (8.5) 30 (25.4) 27 (8.4) 83 (25.9)
Somewhat agree 59 (29.1) 65 (32.0) 20 (16.9) 30 (25.4) 79 (24.6) 95 (39.6)
Neutral 55 (27.1) 33 (16.3) 24 (20.3) 18 (15.3) 79 (24.6) 51 (15.9)
Somewhat disagree 31 (15.3) 21 (10.3) 36 (30.5) 13 (11.0) 67 (20.9) 34 (10.6)
Complete disagree 41 (20.2) 31 (15.3) 28 (23.7) 27 (22.9) 69 (21.5) 58 (18.1)

 You are having lack of sleep (ns) Completely agree 26 (12.8) 52 (25.6) 12 (10.2) 30 (25.4) 38 (11.8) 82 (25.5)
Somewhat agree 56 (27.6) 58 (28.6) 25 (21.2) 29 (24.6) 81 (25.2) 87 (27.1)
Neutral 54 (26.6) 28 (13.8) 35 (29.7) 15 (12.7) 89 (27.7) 43 (13.4)
Somewhat disagree 24 (11.8) 22 (10.8) 21 (17.8) 12 (10.2) 45 (14.0) 34 (10.6)
Complete disagree 43 (21.2) 43 (21.2) 25 (21.2) 32 (27.1) 68 (21.2) 75 (23.4)

 You are having loss of appetite (ns) Completely agree 14 (6.9) 40 (19.7) 11 (9.3) 20 (16.9) 25 (7.8) 60 (18.7)
Somewhat agree 40 (19.7) 40 (19.7) 18 (15.3) 17 (14.4) 58 (18.1) 57 (17.8)
Neutral 69 (34.0) 45 (22.2) 39 (33.1) 23 (19.5) 108 (33.6) 68 (21.2)
Somewhat disagree 31 (15.3) 23 (11.3) 17 (14.4) 16 (13.6) 48 (15.0) 39 (12.1)
Complete disagree 49 (24.1) 55 (27.1) 33 (28.0) 42 (35.6) 82 (25.5) 97 (30.2)

 You are having gain of appetite (ns) Completely agree 23 (11.3) 45 (22.2) 19 (16.1) 37 (31.4) 42 (13.1) 82 (25.5)
Somewhat agree 50 (24.6) 52 (25.6) 26 (22.0) 27 (22.9) 76 (23.7) 79 (24.6)
Neutral 85 (41.9) 59 (29.1) 45 (38.1) 32 (27.1) 130 (40.5) 91 (28.3)
Somewhat disagree 19 (9.4) 17 (8.4) 18 (15.3) 9 (7.6) 37 (11.5) 26 (8.1)
Complete disagree 26 (12.8) 30 (14.8) 10 (8.5) 13 (11.0) 36 (11.2) 43 (13.4)

 You are having trust issue with 
everyone around you (ns)

Completely agree 45 (22.2) 72 (35.5) 17 (14.4) 27 (22.9) 62 (19.3) 99 (30.8)
Somewhat agree 50 (24.6) 60 (29.6) 28 (23.7) 37 (31.4) 78 (24.3) 97 (30.2)
Neutral 59 (29.1) 35 (17.2) 33 (28.0) 23 (19.5) 92 (28.7) 58 (18.1)
Somewhat disagree 23 (11.3) 12 (5.9) 19 (16.1) 10 (8.5) 42 (13.1) 22 (6.9)
Complete disagree 26 (12.8) 24 (11.8) 21 (17.8) 21 (17.8) 47 (14.6) 45 (14.0)
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to affect mental health [40]. The different effect on gender in 
depression and anxiety is also observed in Croatian adoles-
cents and Egyptian students [21, 41]. However, some studies 
have shown that there are no significant differences between 
male and female students with relation to depression or anxi-
ety [22, 42, 43]. Egyptian research remarked that female 
university students are more likely to suffer anxiety and 
less prone to depression than male students [41]. Our study 
clearly shows the association between the locality (rural vs 
urban) and gender (male vs female) with depression and 
anxiety.

4.3  Self‑esteem and Personality

The findings of the survey indicated that 43% of students 
during lockdown felt nervous the whole day compared to 
less than 25% on pre-lockdown days. Additionally, more 
than 60% of students felt useless and thought they were of no 
good. This showed the direct effect on self-esteem and per-
sonality and can alter the mood state of the young population 
[44]. The increased frustration about performance and feel-
ing displeased (> 55% compared to < 40% earlier) also con-
firm that lockdown had serious effects on personality traits. 
If we compare females with males, a more striking figure 
was observed. As much as 71% and 58% of female students 
felt frustrated and displeased during the lockdown, respec-
tively. Can the increased numbers suggesting more effect on 
females during lockdown attest to the fact that females cope 
with the extreme situation differently and also have different 
physiological responses which in turn could change their 
behavior than males? Also, can the type of society (Indian 
in this case) play an important role in these types of studies? 
These questions are still to be answered in this study.

4.4  Limitations of the Present Study

There are a few limitations to the overall study. First, the 
sample size in the present study is not very effective to 

address a population study related to humans, especially 
in a country like India. Second, due to prolonged restric-
tion, the closing of the university and lack of social inter-
actions forced researchers to stick to the online medium 
(for both general surveys and questionnaires). Also, many 
available questionnaires contain surveys or questions which 
are not applicable during the COVID-19 lockdown situa-
tion hence only a few questions were asked to understand 
accurate mental health and sleep–wake routines in students. 
The Depression, Anxiety, Stress-21 item or DASS-21 and 
Insomnia Severity Index are some of the validated question-
naires used to assess mental health during the COVID-19 
pandemic [45, 46]. Montgomery–Åsberg Depression Rating 
Scale (MADRS-S) is also one of the useful questionnaires 
to address the severity of depression in patients with mood 
disorders [47]. Future studies should answer deeper ques-
tions related to mental health and also remedies to overcome 
mental challenges, if any, by pandemics.

5  Conclusion

Overall, our survey for the first time provides evidence 
that the large percentage of Indian students agreed to have 
faced a lack of concentration, have problems in making 
decisions, have been feeling irritated, angry, fatigued and 
tired, and highly agreed that everything has been a failure 
during lockdown days significantly more than normal days. 
There can be numerous mental threats associated with pan-
demics and social isolation and disrupted sleep–wake can 
bring alterations in the biological clock which govern and 
regulate almost all physiological processes [27]. The lead-
ing evidence suggests that we need to address this subject 
with proper planning, increase awareness and estimate the 
benefit/risk of isolation for the future [48]. For example, 
internet-based cognitive behavior therapy (iCBT) as it is 
contactless [49], cognitive behavior therapy (CBT) and 
mindfulness-based cognitive therapy (MBCT) are being to 

Table 3  (continued)

Parameters Gender Female (n = 203) Male (n = 118) Total (n = 321)

Answers Pre-lockdown Lockdown Pre-lockdown Lockdown Pre-lockdown Lockdown

 You are having trouble in all the 
relationships (ns)

Completely agree 25 (12.3) 57 (28.1) 13 (11.0) 26 (22.0) 38 (11.8) 83 (25.9)

Somewhat agree 53 (26.1) 57 (28.1) 26 (22.0) 30 (25.4) 79 (24.6) 87 (27.1)

Neutral 67 (33.0) 45 (22.2) 29 (24.6) 25 (21.2) 96 (39.9) 70 (21.8)

Somewhat disagree 25 (12.3) 15 (7.4) 26 (22.0) 10 (8.5) 51 (15.9) 25 (7.8)

Complete disagree 33 (16.3) 29 (14.3) 24 (20.3) 27 (22.9) 57 (17.8) 56 (17.4)

The data represents number of participants responded to each question. The numbers represented are the actual sample size with percentage (%) 
in the parenthesis. Italics parameters show presence of significance determined by Chi-squared test (*p < 0.05, **p < 0.01, ***p < 0.001 and 
****p < 0.0001; ns—not significant). For significance, alpha was set at 0.05
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treat psychiatric symptoms due to COVID-19 [50]. Behav-
ioral therapies in-person or online (Digital cognitive behav-
ioral therapy for insomnia, dCBT-I [51]) can help them to 
combat anxiety with the use of relaxation techniques and 
prevent depression onset by altering the schedule of their 
routine activities and can be effective in treating insomnia. 
These therapies can alleviate behaviors such as avoidance, 
antagonistic confrontation and self-blame by enhancing 
the ability of patients to manage stress. We also need to 
examine deleterious effects based on gender, locality and 
age to understand the challenges faced during and after the 
pandemic.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s41782- 022- 00200-9.
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