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Abstract

Introduction/background The nationwide lockdown enforced due to the spread of coronavirus disease-2019 had a definite
impact on sleep.

Objective To observe any changes in the duration, pattern and quality of sleep among pharmacy students due to the lockdown.
Methods A google form-based cross-sectional and descriptive study was carried out after approval was obtained from the
ethical committee in the month of July 2021 among 310 pharmacy students. The validated form was electronically adminis-
tered after obtaining the informed consent. All the data pertaining to duration, pattern and quality of sleep before and during
the lockdown was collected and analyzed using STATA version 16.0.

Results and Discussion Out of 310 participants, the study revealed an increase in the time needed to fall asleep (p
value < (0.001) and in the total duration of sleep (p value <0.001). A delay in the time of sleep in the morning (p value <0.001)
and at night (p value <0.001) was also one among the many significant results. The incidences of jerky leg movements (p
value <0.001), snoring (p value <0.001), frequent nightmares (p value <0.001) and anxiety (p value <0.001) were also
increased as a direct effect of the lockdown.

Conclusion The study has confirmed the detrimental impact of the lockdown on sleep among pharmacy students. All
attributes of sleep duration and sleep quality have achieved statistical significance signifying the need to develop cognitive
behavioral interventions and prevent the worsening of mental health amidst the COVID-19 era.
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1 Introduction

The first case of Coronavirus disease-2019 (COVID-19)
virus was confirmed in December 2019 and it eventually
went on to cause a global health crisis within a small-time
frame [1]. This deadly virus quickly crossed international
borders and caused several countries to impose an emer-
gency lockdown and restrict social gatherings of any kind to
contain the spread of the virus [2]. The government of India
forced a nationwide lockdown during the first wave of the
pandemic from 24th March 2020 to 31st May 2020 which
was gradually lifted in a phased manner [3]. The global pop-
ulation was influenced by the pandemic in diverse ways.
The economy of every nation was severely affected which
consequentially, led to millions of people losing their jobs.
The student population in India had to undergo a complete
transformation in the landscape of teaching and learning into
an entirely virtual reality with an attempt to continue the
educational process [4].

Studies assessing the impact of the lockdown on aca-
demia and the teaching—learning process were carried out
and results have revealed that the sudden shift from class-
room teaching to the virtual mode was initially difficult to
adapt to. The students were compelled to spent long hours
in front of digital gadgets such as mobiles and laptops [5].
Various studies reported the impact of the nationwide lock-
down on the mental health and sleep behavior of frontline
health workers in addition to the general population [4].
Some additional studies were evidenced in the literature and
these highlighted the impact of the lockdown on the mental
dimension of health in many vulnerable subsets of popu-
lation [2]. Although there are studies revealing the higher
incidences of anxiety, depression and suicidal thoughts as
an impact of lockdown among various subgroups of popula-
tion, there is still a paucity of information of these effects on
the sleep architecture of students during the lockdown [4].

The further consequences of the lockdown that have
affected student experiences include graduation delays, job
losses, job offer acceptance reductions, internship interrup-
tions, separation from family, travel bans, and isolation and
these have all significantly impacted their sleep hygiene and
health. The severe restriction of physical activity, altered
eating habits and the extensive use of internet and electronic
gadgets have furthered worsened the risk for the develop-
ment of sleep disorders among this subgroup [6]. These
lifestyle changes have worsened the mental health and has
significantly affected sleep quality and duration among the
student population. Thus, in this study, due to the existing
gap in knowledge, we have attempted to evaluate the impact
of the partial and complete lockdown on the sleep archi-
tecture of college going pharmacy students in the southern
coastal state of Karnataka, India.
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2 Materials and Methods
2.1 Study Design, Duration and Sample Size

A Google form-based cross-sectional study was carried out
in the month of July, 2021 among 310 pharmacy students.

2.2 Study Subjects and Inclusion Criteria

Students pursuing pharmacy courses in the state of Karna-
taka, aged between 17 and 30 years were included in the
study after obtaining their willingness to participate in the
online survey, whereas students who did not grant their con-
sent and who had any previous diagnosis of psychiatric or
sleep disorders were excluded.

2.3 Ethical Approval

The proposed study was initiated only after institutional ethi-
cal approval was secured.

2.4 Study Procedure

2.4.1 Development and Validation of the Data Collection
Form (Google-survey Form)

The initial draft copy of the Google survey form was pre-
pared by referring various primary, secondary and tertiary
sources of information. The required validation assessment
criteria were formulated based on content, relevance, clarity,
readability and ambiguity of the form. To carry out the con-
tent validation, the prepared form was sent to a panel of sub-
ject experts that included a physician, a clinical pharmacist,
an academic pharmacist and a nursing personnel. The form
was assessed by the expert committee and suitable modi-
fications were made after incorporating the recommended
suggestions. The corrected form was resent to the committee
and validated. The final version of the validated form con-
sisted of statements of volunteer’s willingness to participate
in the study followed by their demographic details. The sec-
ond section included four questions on the duration and pat-
tern of sleep, while the third section had five questions that
assessed the quality of the student’s sleep. The responses for
each of these questions both before and during the lockdown
was planned to be obtained. The final version of the form
was then disseminated among the students via electronic
mail to collect all the relevant information for the study.

2.4.2 Data Collection

The data were collected using the convenient sampling
method. The single response link of the data collection form
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accompanied by the objectives of the study were sent to the
students. The volunteer informed consent was obtained from
the participants after all the necessary information on the
study procedure was given and after they clicked the “Yes,
I consent” tab at the top of data collection form. The grant
of consent by the participant would direct them to the main
questionnaire. The student’s identity was kept confidential
during and after the study. The electronic responses of the
students were checked for possible errors; the complete and
relevant responses were downloaded in a Microsoft Excel
file and transferred to the STATA software version 16.0 for
further analysis of the obtained data.

2.5 Data Analysis

The qualitative data were analyzed using descriptive sta-
tistics in terms of frequency and percentage. Socio-demo-
graphic details and quantitative data were calculated in terms
of mean =+ standard deviation. The significant changes in the
pattern, duration and quality of sleep were analyzed after
cross-tabulation. The Pearson Chi-square test and Fisher’s
exact test using the Software for Statistics and Data Sci-
ence (STATA Version 16.0) software was calculated for the
selected variables. A p value of <0.05 was considered as
statistically significant.

3 Results

3.1 Distribution of Study Participants Based
on Their Socio-demographic Details

A total of 310 participants who satisfied the inclusion crite-
ria were enrolled after their consent and completion of the
survey questionnaire. The 238 (76.77%) female participants
outnumbered the males 72 (23.23%) by a vast majority. The
age of the participants ranged between 18 and 25 years with
a mean age of 20.26 + 1.25 SD years with the mean age
of males and females being almost similar. A majority of
the participants were 21 years (94, 30.32%), followed by

20 (76, 24.51%) and 19 years (61, 19.67%), whereas the
least belonged to the age group of 25 years (1, 0.3%). The
statistical analysis revealed no significant association of age
with changes in the pattern, duration and quality of sleep.
The socio-demographic details have been clearly depicted
in Table 1.

3.2 Details on the Sleep Duration and Pattern
Before and During Lockdown

The detailed analysis on the sleep duration and pattern before
and during lockdown was performed which was followed by
a subgroup analysis based on gender. The findings on sleep
duration and pattern before lockdown revealed that most of
the students (242, 78.06%) slept for 6-8 h and the sleep
latency for 140 students (45.16%) was around 10-30 min.
However, the number of participants sleeping adequately
for 6-8 h was reduced to 180 (58.06%) and the number of
participants who took more than 30 min to fall sleep was
doubled during the lockdown. It was also noted that during
the lockdown, the number of students who slept for more
than 8 h increased drastically from 16 to 109. The student’s
time of waking up (after 10 am) and going to sleep (after
12 pm) were noted to be more than doubled as a direct con-
sequence of the lockdown. In the subgroup analysis based
on gender, maximum 61 (84.72%) males slept for 6-8 h and
these figures significantly reduced to 47 (65.28%) during
the lockdown. Apart from the total sleep duration among
females and the total population, all other variable achieved
statistical significance before and during the lockdown and
these details accompanied by their p values are detailed in
Table 2.

3.3 Details on the Sleep Quality Before and During
the Lockdown

The quality of sleep followed by a subgroup analysis of all
the study participants was performed and analyzed in detail.
The analysis revealed highly significant differences across
all parameters that are relevant to sleep quality among the

Table 1 Distribution of study

- ) Socio-demographic details  Age (years) Males, n (%) Females, n (%) Total, n (%) P-value
participants based on their
socio-demographic details Age-wise distribution 18 8 (11.11) 21 (8.82) 29 (9.35) 0.201
19 16 (22.22) 45 (18.91) 61 (19.68)
20 13 (18.06) 63 (26.47) 76 (24.52)
21 18 (25.00) 76 (31.93) 94 (30.32)
22 17 (23.61) 30 (12.61) 47 (15.16)
23 - 2(0.84) 2 (0.65)
25 - 1 (0.42) 1(0.32)
- 72 (100) 238 (100) 310 (100)

Mean age -

20.28+1.35SD  20.25+1.22SD  20.26 +1.25SD
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p-value

Total, n (%)

p-value

Females, n (%)

p-value

Males, n (%)

Sleeping hours

Table 2 Details on the sleep duration and pattern before the lockdown

Questions

@ Springer

During

Before

During

Before

During

Before

0.012* 44 (18.49) 15 (6.30) 0.124 52 (16.77) 21 (6.77) 0.065

6 (8.33)

8 (11.11)

<6h
6-8h

How many hours were you able to sleep?

180 (58.06)
109 (35.16)

242 (78.06)
16 (5.16)

133 (55.88)
90 (37.82)

181 (76.05)
13 (5.46)

47 (65.28)

61 (84.72)
3(4.17)

19 (26.39)
34 (47.22)

>8h

<0.001%*

82(34.45)  <0.001%% 132 (42.58) 116 (37.42)
127 (40.97)
67 (21.61)

99 (41.60)

<0.001%*

33 (45.83)

<10 min

How much time did you take to go to sleep?

140 (45.16)
38 (12.26)

100 (42.02)
56 (23.53)

109 (45.80)
30 (12.61)

27 (37.50)
11 (15.28)

34 (47.22)

31 (43.06)

8 (11.11)

10-30 min
> 30 min
6-8am

203 (85.29) 95(39.92) <0.001** 265 (85.48) 129 (41.61) <0.001%**
40 (12.90)
5(1.61)

30 (12.61)
5(2.10)

<0.001%*

62 (86.11)

What time do you wake up in the morning?

130 (41.94)
51 (16.45)
18 (5.81)

104 (43.70)
39 (16.39)
13 (5.45)

26 (36.11)

10 (13.89)

0

8-10am
After 10am

12 (16.67)
5(6.94)

<0.001%*

24 (97.74)

<0.001%*

16 (6.72)

<0.001**

8 (11.11)

Before 10 pm

What time do you sleep at night?

205 (66.13)
87 (28.06)

238 (76.77)

48 (15.48)

160 (67.23)
65 (27.31)

45 (62.50) 180 (75.63)
42 (17.65)

58 (80.56)
6(8.33)

10-12 pm

22 (30.56)

After 12 pm

*Indicates the statistically significant difference, **indicates the highly significant difference using the both Persons Chi—square test and Fisher exact test

study participants before and during the lockdown period.
The gender-based subgroup analysis clearly revealed that
the quality of sleep among males and females was notably
affected as a consequence of the lockdown. The details per-
taining to the sleep architecture of all pharmacy students
before and during the lockdown is referenced in Table 3.

4 Discussion

This study was carried out to look out for any variations
in the duration, pattern and quality of sleep among phar-
macy students before and during the lockdown. The study
enrolled 310 participants, aged between 18 and 25 years
with a mean age of around 20 years. The number of female
students enrolled in pharmacy courses was more than three
times that of males, which was similar to the study carried
out by Romero-Blanco et al., among nursing students [7].
It also reveals an existent gender disparity wherein more
women tend to take up and practice pharmacy in comparison
to their male counterparts (83.9% versus 65.2%), respec-
tively, according to a report released on April 8th, 2014 by
the National Pharmacist Workforce Survey [8].

The statistical analysis to see the association of age with
sleep parameters displayed no significant finding which
might possibly be because all participants predominantly
belong to the age group of 18-25 years. The analysis on the
duration and sleep pattern of the study participants revealed
significant changes in the duration of sleep among males,
which was insignificant among females and in the total
population. This can be attributed to the general tendency
of males to sleep longer without affecting their sleep qual-
ity [9]. Study parameters like the time taken to fall asleep,
time of sleep and waking up were significantly changed in
all the participants and these changes were consistent on a
gender-based subgroup analysis as well. This, implies that,
irrespective of gender, the duration and pattern of sleep for
all of them were severely impaired during the lockdown.
This can be attributed to the nationwide lockdown result-
ing in complete restriction of movement and a temporary
substitution of classroom teaching to the virtual platform.
The duration and parameter-based findings revealed the shift
in bedtime and waking time in majority of the participants,
which was similar to the findings published by Kaditis et al.,
that noted a similar change in the sleep and wake time of the
participants [10]. The sudden shift of in-house learning to
the virtual mode caused students to spend a lot of time in
front of electronic gadgets which indefinitely tends to affect
sleep health and hygiene. In addition to the daily routine
of students being affected, the national lockdown has also
affected the level of daily physical activity and the eating
habits of students [11] which has a potential impact on sleep
hygiene as well.
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A newsletter published in John Hopkin’s on April 2020,
covered details on “How online learning can affect the stu-
dent health”, wherein, the newsletter critically discussed
the possible adverse effects and consequences of prolonged
exposure and usage of media on the mental and sleep health
of students [12].

An article published in “The Economic Times” revealed
the increased consumption of data in India during the lock-
down period as reported by the telecom authority of India
and an article in Business Today India reported an 87% surge
of social media usage during the pandemic with the predom-
inant users being the young adult population [13, 14]. All
these factors could have contributed to changes in the sleep
pattern and duration. The excessive leisure time available
at hand due to the closure of universities in addition to the
inability to even step out of one’s home could be potential
reasons for long hours of sleep.

Sleep quality of the patients before and during the lock-
down also revealed highly significant changes. The increase
in the duration of sleep during day light hours due to the
increased time at hand for leisure might be the reason for the
unusual awakening and frequent disturbances in sleep. The
increased incidences of jerky limb movements at night could
be attributed to the alterations in the mood, stress, fear and
anxiety levels during the 2nd wave of the disease [15]. Simi-
larly, a statistically significant incidence in snoring could be
because of the long hours of poor posture maintained by the
students as they were forced to spend more than half their
day either in front of their phones or laptops for classes or
recreational purposes. The lockdown also caused many col-
lege going students to while away a substantial amount of
time by simply lying in bed with very limited movement and
exercise [16] which could have also raised the incidence of
snoring at night. The widespread fear of contracting COVID-
19, sudden shift of learning and lifestyle, loss of jobs within
the family and uncertainty about the future of one’s own and
family’s financial status could be major contributing reasons
for the abrupt increase in nightmares and anxiety during
the lockdown. These results on poor sleep quality were in
accordance with the study conducted by Alfonsi et al., where
dissociative and poor quality of sleep were reported [17, 18].
However, a detailed study on the association of various fac-
tors with the disturbed duration, pattern and quality of sleep
was not conducted which the authors mention to be the main
limitation of this study.

5 Conclusion

On the basis of a thorough review of literature, it can be
hypothesized that the sleep hygiene of university going
students would have been significantly affected during the
global pandemic. This study focuses on recognizing and

@ Springer

stratifying these sleep health issues. Aspects of sleep dura-
tion such as the time of awakening and sleeping including
sleep latency observed highly significant results. Similarly,
all facets of sleep quality such as jerky leg movements, snor-
ing, nightmares, anxiety and the number of times of awaken-
ing were notably affected during the lockdown. The study
highlights the need to focus on the mental health of this
population during the COVID-19 era and broadens the scope
for more research in this field.
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