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Abstract
Background: Optimum and good quality of sleep are pertinent to the health and equilibrium of biological
functions. Increased use of electronic gadgets for academics and social interactions during the COVID-19
pandemic has extended the screen time of students, affecting sleep and eating patterns. Aim & Objective: To
study the association of extended screen time on sleep pattern and calorie intake among college students during
the COVID-19 pandemic. Settings and Design: Observational study was conducted using ‘Google forms’ to collect
data on sleep and food intake among 60 college-going students. Methods and Material: Google form composed
of questions related to demographic, anthropometry, screen time, sleep quality (PSQI) & dietary pattern (food
frequency questionnaire) and tied to written consent was sent via WhatsApp to college students. Statistical
analysis used: Data were grouped based on the screen time >10 hrs and </=10 hrs/day. Independent “t” test, Chisquare test and Mann Whitney test were used to compare the sleep domains scores and calorie intake. Results:
With an average screen time of 10.9 hrs, 38% of students were using the screen maximally during the night. Poor
Sleep Quality was (PSQI Score>5) observed in 80% of the college students, with 46.6% having a sleep of <5 hrs/day.
Students' calorie intake was ten times the recommended daily requirement during the stay at home but was
negatively related to screen-time, though non-significant. Conclusions: The study concludes that average screen
time of students of age group 18-24 years have increased during night under the lockdown. This extended viewing
in night has shifted the sleep circadian cycle to morning hours, with daytime sleepiness and poor sleep quality.
The high calorie intake was also observed in students during lockdown though no correlation was established with
the screen time and sleep quality.
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the use of the screen of electronic gadgets in collegegoing students.

Introduction
Sleep is a physiological process that is important for
an integral optimum functioning of our body. Ideal
and good quality of sleep is pertinent for an
individual's health and well-being and to maintain
the delicate equilibrium of biological functioning of
our body. Indeed, it plays a critical role in cognition
and memory and governs cells' homeostasis through
secretion of hormones.(1) Poor sleep quality is
nonrestorative and is a key symptom of several
psychiatric disorders, insomnia(2) and chronic
illness.(3) Scientific evidences by epidemiological
studies have observed the association of sleep
disorders with cardiovascular mortality,(4) stroke,(5)
impaired glucose tolerance, and immune
dysfunction(6). Disharmony of sleep cycles leads to
an aberrant release of feeding hormones causing
desynchronization of time-restricted feeding and
nutritionally driven rhythms affecting the dietary
pattern and associated determinants.(7)

Aims & Objectives
To measure average screen time and its effect on
sleep quality and dietary pattern to initiate
appropriate measures to minimize the change.

Material & Methods
This cross-sectional online study was conducted
during July and August 2020 among college students
of age group 18 -24 years of universities in and
around Delhi, undertaking online classes for their
academics from home. Participants for this online
survey were included following their written
informed consent. A sample of 60 participants was
included by convenient sampling. The study was
conducted
using
Google
form
(https://forms.gle/FBotEEyoCZxxVvBBA ). The first
section of the form contained the consent along with
additional information regarding the principal
investigator and the institute involved. Those
participants consenting by selecting the “yes” option
were directed to the second section of the form
containing the questionnaire.
The data collection tool- consisted of 12 questions
related to demographic, screen time, dietary pattern
of the participants, and anthropometric parameters.
The questions were closed-ended with some single
responses and multiple response options. The
answers to the questions in the questionnaire were
self-reported.
Screen time (ST) is the amount of time spent using a
device with a screen such as a smartphone,
computer, television, or video game console.(16) An
18-item screen time questionnaire (17) was used to
quantify the use of such screen-based devices which
had Likert scale. The screen time cut off was taken as
10 hrs per day considering the maximum hours of
screen time accepted for the adolescent’s (18) and
the participants were grouped based on it.
A validated questionnaire for sleep [PSQI] (19) was
used to observe the sleep pattern and score the
components of sleep quality.
A food frequency questionnaire (20) was used for the
collection of caloric intakes was opened for
responses. All questions were required to be
answered before submission. No change in response
was allowed post submission. During analysis
personal identifiers were excluded to make the
survey anonymous.

Sleep pattern maturation and its neurobiological
regulation occur during adolescence with the sleep
duration requirement changing with age (8) and are
recommended for age group >18 years are 7-9
hours.(9) Poor sleep quality in college students is
reflected as daytime sleepiness (10) and fatigue
associated with poor concentration, cognition (11)
and emotional dysfunction (12) which contributes to
deprived academic and learning skills (13) and
physio-psychological health. (14) Among the causes
for sleep disturbances, screen time and lightemitting devices used during late hours play a major
role.
College life is a transition period from teenager to
responsible, mature adult both physically and
mentally. With the increased stress of performance
and achievement, gadgets and accessibility to
several social platforms have increased both for
personal and academic purposes.(15) Also, the
advancement of teaching-learning devices in this
modern era is increasing the screen time among
college students is inevitable.
The current pandemic of COVID-19 has presented an
unnatural situation to educational teaching due to
the several countries' lockdown measures. With the
restriction of physical movement, online teaching
has been initiated to keep up with their academics.
Social distancing and online teaching have increased
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The link for the google form was sent to the potential
study participants using social media (WhatsApp).
The response was automatically captured and
entered in MS EXCEL 365 for analysis. The data was
collected over a period of one month (August 2020).
Data was entered using MS EXCEL 365 for and
statistical analysis was conducted by using SPSS 20.
Correlation between variables of components of
global sleep score, screen time and calorie intake
were done using Pearson and Spearman test for
correlation. The level of significance was set at <0.05
for the inferential statistics.

[Effect of Screen…] | Saxena R et al

day than those with >10 hrs. but the difference was
not significant. (Table 2)
Mean hours of actual sleep were about 5 hrs. and not
significantly different between screen time of >10
and </=10 hrs. As expected, mobile screen time in 24
hours was significantly higher in screen time >10 hrs.
Both the groups denied excessive eating while
watching any form of screen (%). Most of the
students with screen time </=10 hrs. watched the
screen more in the night (%) whereas those with
screen time >10 hrs. watched the screen in day (%) &
night (%). Students rated their sleep quality fairly
good (%) and were significantly associated with the
screen time less than equal to 10 although their sleep
time extended in the morning hours. Duration of 5
and less hours of sleep was observed in students
with screen time of >10 hrs per day and the score
was lesser among them. Sleep efficiency score was
more than equal to 2 in students with screen time
>10 hrs per day, which was statistically significant.
Although the global score of PSQI for sleep was
observed to be indifferent between the groups but
was higher suggesting poor sleep pattern (score of
7).(21) Poor PSQI score >5 was significantly
associated with Screen time >10 hrs (Chi 4.26;
p=0.039). (Table 3)
The relation of screen time per day with statistically
significant dependent variables of sleep and calorie
intake is shown in. (Table 4) Screen time per day was
significantly and positively related to sleep duration
score [ more score means less sleep duration (5hrs &
less)] r = 0.313; p= 0.015 and sleep efficiency score
[high score means poorer sleep efficiency (65%
&less)] r = 0.462; p = 0.005. PSQI score of sleep
though positively related to the screen time but is
not statistically significant. Screen time was
negatively related to daily calorie intake though
insignificant. Sleep duration and efficiency scores
were negatively but insignificantly related to calorie
intake. BMI was negatively related to sleep efficiency
and calorie intake but positively to Screen time
though nonsignificant.

Results
An equal proportion of males and females were
there in the study participants. The mean BMI of the
study population lies in the overweight range as per
the Asian criteria for non-communicable diseases.
During the lockdown period of this pandemic the
average calorie intake of 15782.05 calorie/day
among college students was much higher than the
average calorie required for them as per the RDA
with the moderate physical activity the age group.
Mean total screen time per day is on the higher than
the recommended screen time of 4-9 hrs. of day(9)
for the college students. Overall average Sleep score
was observed to be on the high, suggesting the
moderately poorer quality(21 )of sleep by the college
students during this COVID-19 pandemic. (Table 1)
Based on the average screen time for college
students of 4-9 hrs. /day (9) and considering one
hour of deviation beyond the maximum value, a cut
off of 10 hr./day was decided to categorize students
into two groups. No significant difference was
observed between age, BMI calorie intake/day and
global PSQI score were observed among students
with Screen time > than 10 hrs. and </=10hrs. 63.3%
of students had a screen time of >10 hrs. /day. No
significant association of screen time more than 10
hrs. /day was observed with gender and poorer sleep
score. The average BMR calculated for the age and
anthropometric parameters were higher in the
students with screen time </=10 hrs. per day but the
difference was not significant. Calculated Caloric
need for the group of students was observed to be
almost similar and insignificant. Daily intake of
calorie during the lockdown period was much higher
than the recommended dietary allowance for the
age and gender in both the groups. The calorie intake
was higher in those with screen time </=10 hrs. per

Discussion
The unprecedented pandemic of COVID-19 and the
Implementation of staying indoors during lockdown
have affected the adolescent group with extensive
activity including academics, sports and social
interactions. Initiation of online academic activity
during lockdown has increased their screen time on
electronic laptops, tablets and mobile phones, etc.
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Light is known to affect the daily circadian rhythm of
body process, the study observed a higher mean
screen time of 10 hrs/day among adolescents with
increased calorie intake and poorer sleep quality
[higher PSQI score] during the lockdown in this
pandemic.
The average age of the study participants was
20.43+/-1.35 yrs. With similar proportion of males
and females. Restricted to their houses and with
online academics, 36.6% of the participants had a
BMI more than 23Kg/m2 which is much higher than
that reported in North Indian undergraduate
students (10.9%) during the working of college. (22)
80% of the students had a poor sleep PSQI score of
>5 with females having a higher proportion than
males. This is higher than Indian medical students,
where two out of ten medical students suffered from
poor sleep quality (23) and 62.6% of the Indian
undergraduate students (24) with female
preponderance. Our study results of poor sleep
among the college going students during their stay at
home and online studies is twice than 40-55%
reported by Gurjeet Kaur et al. in Indian
undergraduates (22) and Malaysian university (25)
but similar to that observed by Thai university (26)
and but less than that in Brazil (27) (96.4%) and
Taiwanese university (28) studies all conducted
during the working college. Gender showed no
significant association with PSQI in the study, which
is similar to that observed in Indian medical
undergraduate students (15) which had a lower
proportion [49.8%] with poor sleep quality.
Adolescents of 19-29 years use gadgets regularly
before trying to sleep and with an average of 8 to 9
hours of sleep each night to function adequately
(29,30) with 27 % of students are at risk of sleep
disorders (31). Sleep disturbance increases with light
emitting devices including cell phone laptops and
computers TV and gaming console (32) with poor
academic learning (33) and at bedtime leading to a
phase delay with slowing melatonin secretion, (34)
finally affecting circadian of sleep & food intake. In
our study, average duration of sleep was 5.5 hours
within subjective sleep duration of 4-10 hrs as
reported in several studies from Southern India [3.87
hrs] (15) and Northern Indian college [7.65hrs].(22)
38.8% of students use screen maximum during the
night leading to sleeping late in the night and wake
up late, corroborating to the trend of sleeping late
and getting up late prevalent in college students. The
study observed that 86.6% of students have the
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sleep for <7 hours and 46.6% having sleep of < 5
hours during the lockdown phase of the pandemic
which is more than that reported by Gurjeet et al.(22
)[75.9% more than 7 hrs and 2.8% slept <5 hrs] in
Indian college students during regular college life.
36% of students taking >30 min to fall sleep in our
study may be due to maximum screen time during
night-time in them for the physiologic effect of light
on the secretion of sleep hormone (35) which is less
than undergraduate Indian students during routine
college [70% students] (22) and similar to American
university [34.5% < 5 hrs] (36) with 37.1% require
>30 min or more to fall sleep. Poor PSQI score was
significantly associated with Screen time >10 hrs (Chi
4.26; p=0.039), which is similar to a study by
Natarajan et al. (15) in adolescents that observed a
positive and significant relationship between poor
quality PSQI and screen time [r=0.374].
63.3% of the college students had a screen time > 10
hours per day with 34.2% having higher screen time
during the night. The subjective response of fairly
good sleep quality rated by the students was
significantly associated with screen time <10 hours
/day & sleep duration and efficiency were
significantly poor in those with screen time >10
hours /day [higher sleep duration and efficiency
score]. Although Poor Sleep quality indexed by PSQI
of < /= to 5(37 )was observed in 66.2% of college
students, no difference of mean sleep quality score
[score 1] among those with </=10 hrs & with > 10 hrs
of sleep was observed. Results are similar to
American students with 58% having average, poor
and very poor sleep quality but with mean sleep
quality score of 2.39.(36) Students took equal time
to sleep irrespective of screen time, although
duration of sleep was significantly decreased in
those with screen time >10 hrs, which extended into
the morning period in 45% of the students [9 AM and
beyond]. With average 5-6 hrs of sleep actual Hours
of sleep as the proportion of hrs on the bed was
significantly less in those with screen time > 10 hrs
[sleep efficiency of only 65%] which is due to screen
watching more at night which may be causing a
physiological delay in the rise of sleep hormone due
to the light emitted from the screen extending its
peak (37)extending sleep into next day. A total of
41.6% of students woke up at night two or more
times per week primarily due to an urge to use the
bathroom [16.6%] and bad dreams [18.3%]. Our
results are less than those in American college (36)
[74.4%], Palestinian University (37) [ 64.8% with
68
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more than one awakening] and Indian
undergraduates (22) but with the same reason for
awakening. Hence young adults tend to be more
awake in the evening hours; along with that, they
have difficulty in sleep initiation and insufficient
sleep during the night and with daytime sleepiness.
(38) Blue wavelengths emitted from the screen are
beneficial during daylight hours, boosting attention,
reaction times, and mood but are most disruptive at
night, upsetting their sleep, food metabolism, and
hormonal release extending the circadian in people
who stay up late.
Apart from disruption of the sleep cycle, light
exposure in evening and night also makes an impact
on hunger and metabolism by affecting the hepatic
circadian system and via physiological arousal
altering appetite, (39) circulating glucose (40) and
feeding behaviour due to release of hormones and
decrease in Leptin (41) [hormone of satiety]. The
modifiable risk factors of dietary intake and physical
inactivity are important contributory factors to
weight gain during college (42) due to all-you-caneat facilities, evening snaking; which alter their
dietary behaviour and may cause weight gain. (43)
Our study observed overweight /obesity in 46% of
college-going students but BMI was not related to
screen time and increased calorie intake. Screen
viewing per day contributes to 42% of the daily
intake in adolescents (44) with the contribution of
more sugars and sweetened beverages. Calorie
intake can be affected by screen time by overeating
due to distraction,(45) unhealthy food marketing
(46) and reduced physical activity.(45) Observational
(47,48) and systemic review (49) studies have linked
the prolonged sedentary time especially of watching
screen to the increased risk of obesity with a short
sleep duration of <10 hrs. is associated with weight
gain and obesity in adolescents.
Daily intake of calorie was much higher [10 times]
than the recommended dietary allowance for the
age and gender among college students but only
13.3% committed to eating in excess while watching
screen. Although high proportion of calories and
eating occasionally consumed while on screen
viewing in adolescents (44) participants in our study
subjectively answered no to such contribution. The
negative association of screen time with the calorie
intake in college-going students with mean BMI of
>23kg/m2 [overweight] in our study is contrary to
the high intake of calories observed on long term
screening in Chinese overweight children (extra of
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136kcal/day) (50) and to the short term
experimental studies even in healthy weighted
youth.(51,52) The negative correlation of sleep
duration and efficiency with calorie intake in our
study (r = -0.29) is similar to that reported by Reid et
al (53) but was insignificant. In our study, high dietary
intake during lockdown could be due to their
presence at their respected home with parental
influence,(54) family culture of eating pattern in
Indian home compounded by an extended time of
activity and less sleep hours of the average of 5 hrs.
per day due to online academic and social activity
(55) during the current pandemic.

Conclusion
The study concludes that average screen time of
students of age group 18-24 years have increased
during night under the lockdown. This extended
viewing in night has shifted the sleep circadian cycle
to morning hours, with daytime sleepiness and poor
sleep quality. The high calorie intake was also
observed in students during lockdown though no
correlation was established with the screen time and
sleep quality.

Recommendation
It becomes important for us to create awareness
about sleep among students, parents and other
stakeholders. It is also crucial to regulate their
screen time & dietary habits so that they lead a
healthy life presently and in future. It may be
recommended that students should not disturb their
circadian cycle as it will affect their health and may
lead to some common lifestyle related diseases in
future.

Limitation of the study
The study was done on a smaller number of subject
due to the use of an elaborate questionaries on a
digital platform which was proportionally difficult to
access and monitor. Since some of the questions
were subjective and were on recall basis, the result
of the study must be viewed by the reader in that
context. It is essential that we consider the fact that
most of the individuals happens to multi-watch at a
particular time, therefore, it is possible that while
operating one gadget they may be using another
gadget simultaneously.

Relevance of the study
COVID pandemic had a paradigm shift of student’s
academics from offline to online platform which has
increased their hours of screen time spent on both
69
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academics and social interactions which is likely to
affect their biological cycle of sleep and eating
pattern.
With 50% of students sleeping less than
recommended 5 hours of sleep and irregular
increased calorie intake vis a viz less physical activity
they are likely to have sleep disorders and may
develop psychosocial & medical illness in long run.
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Tables
TABLE 1 DEMOGRAPHIC, ANTHROPOMETRIC, DAILY CALORIC INTAKE, SLEEP INDICES & SCREEN
TIME PROFILE OF COLLEGE GOING STUDENTS DURING ONLINE CLASSES IN COVID-19 PANDEMIC
Parameters

Mean ± S.D (N = 60)
20.43 ± 1.35
M= 30; F=30
65.42 ± 15.86
168.08 ± 10.44
23.06 ± 4.7
63.30%
23.30%
13.30%
15782.05±4462.48
13872.5±4508.21
No
Yes
56.60%
13.30%
10.59 ± 3.00 [Range 5.4 – 16.8]
Night
Evening
38.30%
13.30%
<5 hours
<7 hours
46.60%
86.60%

Age (yrs.)
Gender
Weight (Kg)
Height(cm)
BMI(Kg/m2)
 Underweight & Normal <23 Kg/m2
 Overweight 23-27.5 Kg/m2
 Obese>/=27.5 Kg/m2
Calorie Intake/Day (cal/day)
Extra Intake /Day (cal/day)
Excess eating during watching screen
Total Screen-Time /Day(hrs)
Maximum screen time
Actual hours of Sleep
Require <30 min to fall sleep on bed
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Parameters

Mean ± S.D (N = 60)
7.75± 2.88
0.87
1.27
1.95
1.37
1.35
0.95

Global PSQI Score
 Sleep Quality
 Sleep Latency
 Sleep Duration
 Sleep efficiency
 Sleep Disturbance
 Day Dysfunction

TABLE 2 COMPARISON OF SLEEP INDEX AND CALORIC INTAKE ACROSS TOTAL SCREEN TIME IN
COLLEGE STUDENTS DURING ONLINE CLASSES IN COVID-19 PANDEMIC

Age
BMI
*Daily Calorie Intake/Day
BMR
Calorie needed
Extra Calorie Intake
#
Gender

Screen-Time </=10hr/day (N=22)
36.60%
20.34±1.5
22.34±3.49
17048±5017.02
1606.5±319.13
1927.9±383.01
15120±4973.19
Male
Female
9
13

Screen-Time >10 (N=38)
63.30%
20.59±1.05
24.20±6.31
15049.13±3995.47
1582.32±256.9
1898.8±308.3
13150.31±4016.56
Male
Female
21
17

#

PSQI
 </=5
 > 5 [Poor]
“t” Test; *Mann Whitney; # Chi-square test

6
16

6
32

P-Value
0.499
0.158
0.095
0.74
0.76
0.09
Chi=0.08; df=1
P=0.77
Chi = 1.14; df=1
P= 0.28

TABLE 3 COMPARISON OF SLEEP DETERMINANTS ACROSS TOTAL SCREEN TIME IN COLLEGE
STUDENTS DURING ONLINE CLASSES IN COVID-19 PANDEMIC
Sleep Determinants
Hours of actual sleep/ day in last month
PSQI score

Screen-Time </=10 (N=22)
5.55+/-1.0
</=5
>5
6
16

Eat excessively while watching screen
13
 No
4
 Yes
5
 May be
Maximum screen time is during
8
 Day time
4
 Evening
10
 Night
Rate your sleep quality in past month?
2
 Bad
18
 Fairly Good
2
 Very Good
#
Sleep Quality
1±0.43
#
Sleep Latency
1.5±1.01
#
Sleep Efficiency
1.64±0.65
#
Sleep Duration
0.59±1.0
#
Sleep Disturbance
1.5±0.96
#
Daytime-Dysfunction
0.82±0.73
#
Global PSQI Score
7.05±2.1
# Mann Whitney Test; Chi-square test; * p=<0.05; ** p=<0.01
73

Screen-Time >10 (N=38)
5.11+0.89
</=5
>5
6
32
26
4
8
14
11
13
7
17
14
0.79±0.87
1.13±0.99
2.13±0.77
1.82±1.2
1.26±0.60
1.03±1
8.16±3.1

P-Value
0.085
Chi=4.26 p=0.039
Chi=0.81
Df=2
P=0.66
Chi =1.106
Df=2
P=0.57
Chi=8.66
df=2
P=0.034*
P = 0.096
P = 0.153
P = 0.003**
P = 0.001**
P = 0.363
P = 0.569
P = 0.237
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TABLE 4 CORRELATION OF SCREEN TIME WITH SIGNIFICANT SLEEP DETERMINANTS, BMI AND
DAILY CALORIC INTAKE IN COLLEGE STUDENTS DURING ONLINE CLASSES IN COVID-19 PANDEMIC
(N=60)
BMI

Screen-Time

ScreenTime
0.103
P=.45
1

Sleep Duration

-

Sleep
Duration
0.178
P=0.17
0.313*
P = 0.015
1

Sleep Efficiency

-

-

Sleep
Efficiency
-0.025
P=0.85
0.462**
P = 0.005
0.584**
P = 0.001
1

PSQI Score

-

-

-

PSQI
Score
0.045
P=0.85
0.187
P = 0.15
0.52**
P = 0.001
0.53**
P = 0.001
1

Daily Intake

-

-

-

-

BMI

1

Daily Intake
-0.024
P=0.85
-0.218
P = 0.095
-0.087
P = 0.50
-0.136
P = 0.30
-0.013
P =0.92
1

Extra Calorie Per Day
** Correlation is significant at 0.01 level (two tailed): * Correlation significant at 0.05 level (Two Tailed)
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Extra Calorie
Per Day
-0.024
P=0.85
-0.215
P = 0.99
-0.107
P = 0.42
-0.151
P = 0.24
-0.02
P = 0.84
0.997**
P =0.001
1

