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1. Introduction

Abstract

We do not just use technology; we live with it. Much more deeply than ever
before, we are aware that interacting with technology involves us emotionally,
intellectually, and sensually. As the popularity of the internet and digital de-
vices grows so do concerns over their excessive use. This is worth drawing
attention to, though, considering the widely established consequences exces-
sive screen time can have on someone’s sleep, mental and physical health.
This paper describes the pattern of screen use, sleep and psychological well
being in physiotherapy students during the COVID-19 pandemic lockdown.
The study also throws light on the fact that physical exercises could be a me-
diating factor for effect on sleep pattern and overall perception of well-being.
A representative sample of 150 Physiotherapy students was surveyed to assess
technology use, sleep pattern, mental and physical health through a
self-reported questionnaire. Around 52% students admitted that excessive
screen use has affected their sleep quality and linked it to sleeping problems
such as reduced sleep durations with mobile phone use-awakenings. 48% of
the students believe that excessive hours spent in front of the screen has af-
fected their physical well being and 28.7% of students reported negative ef-
fects on their mental health. 65.27% of the exercising participants experienced
beneficial effects due to performance of physical exercises and reported de-
creased sleeping complaints or mental health issues. The present study streng-
thens the existing scientific evidence for the negative impact of excessive
screen time on mental and physical health while providing new insights on the
digital media use during pandemic situation. In addition, this study also at-
tempts to determine the mediating effect of physical exercise on ill effects of
screen use.

Keywords

COVID-19 pandemic, lockdown, screen use, sleep, physical health, mental
health, psychological well being, physiotherapy students, physical exercise

Within the constructs of civilized society, the vast rewards of technological innovations have led to the wide-
spread use of portable electronic devices and the normalization of screen media devices. Smartphones have become
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an indispensable part of modern life since they are used for various purposes including communication, leisure time
entertainment, social networking, information gathering, navigation, workplace applications, and so forth. There
are > 950 million smartphone users in India alone [1]. The Technology Acceptance Model (TAM) is the theoretical
construct which explains the reasons behind adoption of smartphones, as being lightweight, trendy, multi-functional,
portable, customizable, and user-friendly, are obvious contenders for a higher perceived usefulness and perceived
ease of use compared to other gadgets [2] [3]. Technological advancements have impacted every one of us and can
give us an edge in our personal and professional lives. Numerous studies in educational research have shown that
the use of mobile devices is widely adopted by the medical professionals, especially the young trainees with per-
ceived benefits in education, patient care, communication, and research [4] [5] [6] [7].

However, given the benefits of technology, there exist a number of negative effects too. This leads us to ask the
question, “What are some negative effects of technology™? The concept is under significant research with related
concepts in digital media use and mental health.

Debate about the psychological impacts of screen time on young people remains a regular feature of societal
conversation. Specifically, concerns that screen time negatively impacts psychosocial functioning, health and beha-
viours remain widespread, and are routinely voiced in academic, policy and media circles. Whilst some evidence
routinely shows negative correlations between screen time and well-being [8] [9], recent reviews and meta-analyses
repeatedly conclude that the evidence base is difficult to interpret and presents mixed findings [10] [11]. In recent
years, a growing consensus has emerged suggesting that the associations observed between screen time and psy-
chological or health outcomes are very small in size and that there lacks clear longitudinal evidence that they
represent a pure causal effect driven by screen media [12] [13] [14]. Strong evidence concerning the positive or
negative impacts of screen time is, therefore, surprisingly sparse.

Smartphones, laptops, and all kinds of digital devices incorporate the use of the internet. The increasing use of
and dependence on the internet brought to the surface a new public health concern near the start of the century “In-
ternet Addiction Disorder”, which was eventually included in the Diagnostic and Statistical Manual of diseases
(DSM-5) under conditions for further study [15] [16]. On the heels of this, the close association between the inter-
net and the smartphone led to the introduction of a new condition called “Smartphone Addiction” [17], and has be-
come a more serious problem. Reported in other terms like “Problematic Smartphone Use” and “Smartphone Use
Disorder”, this is a behavioral addiction characterized by the presence of symptoms of tolerance, salience, mood
changes, and dependence on smartphones.

Smartphone abuse is increasing in the 21st century as more and more people enjoy exploring smartphones in
their free hours. Researchers have evaluated individuals’ subjective smartphone usage and reported prevalence of
smartphone addiction ranging from 8.7% in Korea to 32% in India [18] [19]. A recent Deloitte study found that
60% of U.S. adults ages 18-34 admitted to smartphone overuse [20]. There is no denying that an individual’s screen
time has increased exponentially in the past decade. In fact, a 2018 Nielsen report [21] found that American adults
log a total of about 11 hours of screen time a day. Young adults 18-34 spend 43% of their time consuming media on
digital devices. Behind this surge are the growing use of new platforms, as well as the younger, multicultural gener-
ations who leverage them. Almost a third of their time spent with media (29%) comes from apps/web on a smart-
phone—the most of any measured generation. As per a recent survey by smartphone brand Vivo, in association
with Cybermedia Research (CMR), an average Indian is spending one-third of his or her waking hours on the
phone and the dependency over smartphones has increased. All forms of screens are most frequently used by
younger age brackets, particularly college students. In the academic realm, smartphone abuse to addiction is be-
coming a rapidly emerging issue because most students whether higher learning students or low level students are
addicted to applications found on smartphones. 2019 International Journal of Environmental Research and Public
Health study found college-age individuals already spend an average of between eight and 10 hours a day on
smartphones alone. Recent studies have revealed a high prevalence of smartphone addiction in university students,
ranging from 34% to 40% in medical students across different states of India [19] [22] [23] [24]. Yet another Indian
study showed that 40% of postgraduate residents using a smartphone fulfilled the criteria for smartphone depen-
dence [25].

Smartphone addiction is a global public health concern and has been extensively researched in the adolescents
population. Similar to other addictions (substance and behavioral), excessive and addictive smartphone use has
been linked to life stress, lower self-efficacy, higher perceived stress, high internal locus of control, materialism,
and internet addiction [26]. It has been shown that young people who use cell phones excessively (for both speak-
ing and text messaging) have increased restlessness, more careless lifestyles, greater consumption of stimulating
beverages and greater susceptibility to stress [26]. The study of 200 adolescents in Korea also showed that abnor-
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mal users of smartphones had significantly more problematic behaviors, somatic symptoms, attention deficits, and
aggression [27]. The pattern of use with a cellular phone includes risky behavior such as its use while driving, on
silent mode, in closed spaces and while charging.

New research suggests that excessive use of smartphones, increases the risk for severe psychopathologies and
there is growing evidence of problematic use of smartphones that impacts both social and health aspects of users’
lives [27] [28]. The time spent sitting and viewing a screen has been linked to mental health effects such as anxiety
and depression [29] [30]. With this added risk, lack of sleep plays a major role in a healthy mindset, but without
proper rest, mental health can degrade at a higher risk. Sleeping helps us to recover from mental as well as physical
exertion and is vital for maintaining good mental and physical health. Overall, sleep helps humans maintain optimal
emotional and social functioning while we are awake by giving rest during sleep to the parts of the brain that con-
trol emotions and social interactions [31]. Inadequate rest impairs the ability to think, to handle stress, and to mod-
erate emotions. Sleep disturbance is considered as the second most common symptom of mental distress [32]. More
recent views suggest that sleep can play a causal role in both the development and maintenance of different mental
health problems. Medium and long term effects of insomnia have been linked to the psychiatric problems - depres-
sion, anxiety conditions, alcohol and other substance abuse [33]. Whereas the medical consequences of chronic
sleep deprivation are—cardiovascular, respiratory, renal, gastrointestinal, musculoskeletal disorders, impaired im-
mune system function; and an increased risk of mortality.

Epidemiological studies have already demonstrated high prevalence of sleep complaints with as much as one
third of the adult population reporting difficulty sleeping [34] [35] [36]. In medical students, poor sleep quality,
sleep related problems and abnormal sleep habits have been reported with a prevalence ranging from 37% to 59%.
[37] [38] [39] [40].

Excessive mobile phone use has been linked to sleeping problems in cross-sectional studies in adults. Generally a
linear relationship with detrimental effects on sleep pattern and general health with increasing media use has been
reported [41]. Moreover, screen time at night keeps adults from falling asleep and sleeping well due to cognitive
stimulation and sleep deprivation. Much of the effect of screen time comes from the fact that people don’t do more
healthful activities as a result—they sleep and exercise less, and they eat more leading to obesity and associated risk
of other comorbidities. Lifestyle influences from increasing access and use of screen-based media devices have
been shown to contribute heavily to the detrimental sleep hygiene of individuals of any age group and also seden-
tary behavior. Young adults make extensive use of social media devices that interact with daily activities, including
sleep [42].

When it comes to impact on health, physicians are increasingly seeing patients who exhibit signs of technology
overuse, particularly with the current reliance on smartphones in our daily lives.

A substantial number of studies in medical students who used a smartphone reported possible health hazards.
These include headache, sleep disturbance, lack of concentration, impairment of short-term memory, dizziness,
heating of the ear, burning skin, brain tumors and hypertension [43]. Moreover, mobile phones have been reported
to cause discomfort, general ill-being, nausea, muscular pain, forgetfulness and fatigue [44]. In yet another study on
medical female students, the main effects of smartphone use were reported to be on memory, sleep and concentra-
tion, which might affect academic performance [45]. No reports on health issues related to the use of the smart-
phones in the population of physiotherapy students have been published yet, although they are used excessively by
them. Our goal was therefore to study the pattern of use of smartphones and related health hazards among physio-
therapy students.

2. Context and Relevance of the Study

Confined in homes during COVID-19 lock down, we are living through a period where technology is in many
regards the only connection to normalcy. It means using technology to move forward when life seems to be on
pause. After all, screens are the reason why students can still pursue their education, continue study work, and keep
in touch with friends and family when they can’t leave their homes. While some forms of technology may have
made positive changes in the world; sociologists, media theorists and technology experts have argued that digital
technology is distracting us, resulting in negative social and emotional consequences. The explosion of technology
and excessive screenification in this unprecedented situation has many apprehensions about the pandemic’s nega-
tive impact on the vulnerable population of young adults. Some preliminary reports indicate that there has been a
drastic increase in the screen time usage during the lockdown which can be predicted to be over and above the im-
pact of college day social media use as focused in the previous studies. Also due to significant disruption in routine,
nocturnal media use has been increased. As more students enjoy exploring their smartphones in their free hours, an
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increasing reliance on cell-phones among young adults and college students may signal the evolution of cell-phone
use from a habit to an addiction in this lock down situation. This is worth drawing attention to, though, considering
the widely established consequences excessive screen time can have on someone’s sleep, mental and physical
health.

Over the last 3 months of the COVID-19 pandemia sleep changes are just one of the innumerable daily activities
that have been impacted by the virus. Anxiety spurred on by the pandemic, seeping into dreams, and messing up
sleep patterns is a common occurrence for millions of adults globally, according to the preliminary surveillance
reports. This is of concern, since sufficient sleep is crucial for healthy somatic, cognitive and psychological
well-being.

Psychological stress is a normal reaction to a threat or disturbing change in the environment. According to some
experts in psychiatry, mental health issues like anxiety, depression have been on a historic rise in the major pan-
demic which the world is facing. After the Covid-19 outbreak, during lockdown 1.0 itself, the Indian Psychiatric
Society [46] reported that mental health concerns have escalated by an alarming 20%, with an unprecedented rise in
psycho-social concerns like: family issues, depression, anxiety disorders, feelings of suicide, substance abuse, sex-
ual abuse and domestic violence. While reporting similar issues South African Depression and Anxiety Group
(SADAG) study found that many people are dealing with a combination of issues, including the spread of the virus,
finances, relationship problems, job security, grief, gender-based violence and trauma [47].

Given the recency of the pandemic, studies related to this technological infiltration in the student population do
not yet exist. Additional information in this area may be helpful for educators who are looking to determine the ap-
propriate course of action for students. Thus the present study aims to unravel the effects of excessive mobile-phone
use and screen time on new occurrence of sleep problems and general health symptoms in students during
COVID-19 pandemic lock down. Although the associations between electronic media use and sleeping problems
seem quite consistent in the literature, the mediating effect of physical activity has not been well studied in this
context. Thus, another purpose of this study is to determine if physical exercises have a positive effect on sleep and
mental health disorders which have occurred during COVID-19 lockdown. From the educator’s perspective, this
study will guide us to offer solutions to mitigate the impact of these problems on health in general which might
have repercussions on the academic performance of students as well.

The specific objectives outlined in the study are: 1. to analyze the pattern of digital device use during lockdown;
2. to analyze the effects of screen time on physical health and mental well-being; 3. to determine if exercises have a
positive effect on sleep disorders and mental and physical health problems.

3. Methodology

Participants: The current study was conducted among university students attending K.J. Somaiya College of
Physiotherapy, Mumbai, India. Undergraduate (I-1V year) Physiotherapy students, interns, postgraduate students
enrolled in the institute at the time of study were invited to participate in an online survey. Students were excluded
if: (a) they refused to participate in the study; (b) had any health problem that temporarily or permanently prevented
participation in physical activity; (c) used any type of medication that could induce changes in the study variables
(e.g., opioids or antidepressants).

Procedure: It was a cross-sectional qualitative survey conducted during COVID-19 lock down period (April to
June 2020). Ethical approval was obtained from the institutional review board of K.J. Somaiya college of Physio-
therapy, India. Participation in the study was voluntary and electronic consent was obtained from the participant.
The target population was recruited by a non-randomized convenient sampling method and is representative of stu-
dents available on social media platforms. Sample size was not estimated prior to the study. However, a maximum
number of participants were desirable as well as anticipated in view of relevance of this topic to students in the
current situation; and the beneficial use of social media as a method of data collection.

Measures: A questionnaire was developed de-novo as a part of this study. The questionnaire includes student’s
academic profile details and other sociodemographic and behavioural characteristics of including age, sex, expo-
sure to confounding factors such as caffeine consumption, alcohol consumption, smoking and exposure to
second-hand smoking, etc. Students self-reported their usage pattern of any screen-based mobile device (mobile
phone, tablet, laptop, television etc.). Sleep variables were derived from self-reported sleep patterns pertaining to
sleep latency, sleep duration, use of sleeping medication, daytime dysfunction, and quality of sleep. Sleep quality
was assessed using four standardized dimensions from the Swiss Health Survey [48]: difficulty falling asleep,
sleeping restlessly, waking up several times during the night and waking up too early in the morning [48]. Students
were asked how often they have encountered these sleep quality problems during the last 2 months using a

DOI: 10.26855/ijcemr.2020.10.014 204 International Journal of Clinical and Experimental Medicine Research



Isha Akulwar-Tajane, Kashish K. Parmar, Palak H. Naik, Ayushi V. Shah

four-point Likert scale (Never, Rarely, Sometimes, and Often). The questionnaire also sought to obtain perspectives
of students on the impact of screen use on their physical health, mental health. To design the questionnaire, review
of information was done from relevant preliminary reports, blogs, etc. to construct the overall picture of social and
psychological experience during the lockdown period.

The questionnaire is self-administered and in English language. It is semi-structured with a combination of open
and close ended-questions (includes multiple choice and ranking Likert-scale style questions). Content validity of
the questionnaire was established from two experienced Physiotherapy teachers. The questionnaire was distributed
to the participants as Google forms via social media on Whatsapp; and was emailed, if requested by them. Link to
the forms was available to them for a period of one week. Reminders were sent to ensure maximum participation.

Data thus collected was subjected to analysis.

4. Data Analysis

All the responses obtained via Google-forms were screened. Inaccurate or incomplete responses were discarded
from the analysis. The close-ended data was analyzed automatically using Google spread-sheet and descriptive sta-
tistics using percentage and frequency distribution was performed. The open-ended questions were analyzed using
categorization and thematic analysis.

5. Results

Approximately one third of the invited participants completed the survey. A total number of 150 completed forms
were analyzed. This study sample is representative of students from all academic years from | B.P.Th. to IV B. P.
Th. and interns and postgraduate students. The age of the participants was 20.15 + 1.46 years (mean + SD) and 92%
were females.

5.1 Screen Time Use in COVID-19 Lockdown

Screen time is the amount of time that is spent using a device such as a smartphone, computer, television, tablet,
iPhone, laptop, or video game console [49]. Table 1 and accompanying pie charts (Figure 1 and Figure 2) show the
usage pattern of digital devices during the lockdown by study participants.

All the participants reported using at least one screen based mobile device, smartphone being the commonest de-
vice followed by television and other portable digital devices. It can be seen that with the evolution of mobile
phones to smartphones and by encompassing all of the internet features and mobile applications, the technological
usage discussed above have been shifting gradually to smartphones. Multiple device use in varied combinations is
also reported by the participants.

Table 1. Usage pattern of digital devices in the lockdown by the participants

Mobile phone Tablet Laptop Computer Video game console Television

98% 7.3% 28% 3.3% 1.3% 48.7%

® 2-4 hours
@ 4-8 hours
G6-8 hours
@ 5-10 howrs
@ > 10 hours

Figure 1. The above pie chart depicts the amount of hours spent on the digital devices by the participants.
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® Upto25%
@ 26-50%
51-75%
®=75%
@ It has remained the same as before

Figure 2. The above pie chart shows by how much the screen time has increased during the lockdown.

For 94.7% students screen time use had increased during the lockdown, the extent of increase being moderate
(51%-75%) or high (> 75%) for nearly two thirds of the population. 43.3% of student participants spent more than
6 hours on digital devices on a daily basis. Due to significant disruption in routine during lock down, nocturnal me-
dia use has also been increased. The vast majority of students have access to the internet, and many have social me-
dia profiles. The digital media activities involved computer work, Email/instant messaging, social networking sites,
video games, surfing the internet, video calls/calls on phones, watching online videos, reading e-books, watching
TV/DVDs, and watching movies, TV series, etc. Predominant means of use was entertainment for 40% students,
educational purposes for 34% of students and 30.6% for social networking and communication (30.6%).

These findings are in accordance with some preliminary reports suggesting that during the pandemic Tech use
has increased tremendously among the younger generation and students. With more people having to stay at home,
people’s use of the internet for entertainment and social networking accelerate globally as evident from the statistic-
al metrics published by various commercial media agencies such as YouTube, Zoom, Amazon, Netflix, Facebook,
digital game distributors, etc., and other national broadband networks and mobile applications [50] [51] [52]. In the
current situation of social distancing, we can harness our capacity to interact socially online to enable social support
and social connectedness, and tackle loneliness, whilst physically distancing ourselves from others. Research shows
that social media and video games provide temporary escape from real life and offer valuable social engagement
[50]. On the other hand, sociologists, media theorists and technology experts have argued that digital technology is
distracting us, resulting in negative social and emotional consequences.

It is an unusual situation for university students to have some free time in hand. Under the extended COVID-19
lockdown, while there is anxiety in the atmosphere, there is also potentially a quiet time for contemplation and for a
focus on personal growth. Students can find themselves staring at an opportunity to work on themselves, to work on
a self-development plan. Along with other purposes, use of screen time for various personal and professional skill
development activities reported by 34% of the students is a promising behavior towards their education.

5.2 Mental Health and Well Being

Majority of the participants admitted to have developed media addiction during this lock down phase. Addiction
is a process whereby a behavior that can function both to produce pleasure and to provide an escape from internal
discomfort is employed in a pattern characterized by: (1) recurrent failure to control the behavior (powerlessness);
and (2) continuation of the behavior despite significant negative consequences (unmanageability) [53].

Prior research on excessive screen media or smartphone use typically employs the amount of time spent on
smartphones or apps as the sole indicator of excessive use [54]. However, recent conceptualizations of excessive
use are based on symptoms of addiction to or dependence on screen media and problems in functioning; and offer
an alternative way to quantify problematic phone use. Specifically, the inclusion of Internet Gaming Disorder (IGD)
in the Diagnostic and Statistical Manual of Mental Disorders 5th Edition (DSM-5; American Psychiatric Associa-
tion [APA], 2013) provides a set of nine symptoms that captures disordered gaming (video game addiction) and
other screen-media addictions such as Social Media Dependence [55] [56]. Smartphone addiction is measured with
these nine symptoms: tolerance (needing to use Smartphone for longer amounts of time to get same effect), with-
drawal, preoccupation, loss of interest in other activities, difficulty controlling use, conflict over use, using smart-
phone to escape problems or negative effect, deception, psychosocial problems due to use, and substantial conflicts
with others (impacting one's relationships) due to use.
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Stated below are some of the quotes from the participants that indicate a trend towards media addiction and lack
of self-control:

P16: *“I feel the urge to constantly check my social networking apps™. P71:“l have become addicted to my Phone.
| feel the need to check it in a while. P98: ““I reflect on what | have seen continuously”. P103: “Due to stress of
studies I tend to check my phone often as an escape™.

As more students enjoy exploring their smartphones in their free hour, an increasing reliance on cell-phones
among young adults and college students may signal the evolution of cell-phone use from a habit to an addiction in
this lock down situation. Though we did not employ any smartphone addiction scale, this compulsive nature of
checking smartphones frequently indicates a trend towards smartphone addiction. Smartphone users also reported
feelings of extreme anxiety and cognitive delays on separation from their smartphones. Some work has measured
the effects of smartphone abstinence (for up to 24 hours) on short-term outcomes such as mood, anxiety and crav-
ing and reported similar findings [57] [58]. These findings highlight the effects of smartphone overuse on cognitive
control and emotion-related dysfunctional coping processes related to screen media use.

When asked about if and how they regulate screen time use, only 18% reported that they keep a track of screen
use every day, some of them use mobile based applications such as digital well-being for the same. Also, good
technology behavior was practiced by some students as they replace some of the unnecessary usage with a physical
activity (35.3%), or with family get-together (52.7%) and do not use it while studying (0.7%).

It’s alarming to see the various mental health issues experienced by the study participants during lock down (Ta-
ble 2). 91.3% of the participants reported emotional issues such as low mood, anxiety, irritability, erratic behavior,
along with poor cognitive functioning and performance (e.g., forgetfulness, making mistakes and slower thinking
than normal). Restlessness, uncertainty of the whole situation, COVID-19 crisis, uncertainty of exams, emotional
imbalance, overthinking, etc., were their subjective feelings. 28.7% of the study participants reported that screen
time had negatively affected their mental health. The positive or negative health effects or screen time are influ-
enced by levels and content of exposure. In the last decade, increasing mental distress and treatment for mental
health conditions among young adults has paralleled a steep rise in the use of smartphones and social media. A
temporal trend with increased use in screen time has been shown to be directly correlated with an increased chance
of depression in adults. Adults who spend six hours or greater using screen time are more likely to suffer from
moderate to severe depression [29]. Whereas in a study by NCBI [59], an univariate analysis between screen time
and depression indicated that adults who spent > 4 h per day in watching TV and using the computer, are more
likely to be diagnosed with moderate or severe depression than those who spent < 4 h per day in watching TV. In a
study in Chinese college freshmen when screen time > 2 h/day was compared with screen time < 2 W/ day, the OR
was 1.38 for anxiety, 1.55 for depression and 1.49 for psychopathological symptoms [60]. In the current study, de-
pression was reported by 15.3% of students while 43.3% were spending more than 6 hours actively on digital de-
vices.

Table 2. Mental health issues reported by the participants

Symptom Percentage of participants
Mood swings 67.3%
Less motivation 65.3%
Frustration 53.3%
Mental breakdown due to no specific reason 38.7%
Anxiety 38.7%
Social isolation 22%
Depression 15.3%
Scared/panic 0.7%
None 8.7%

Screen use releases dopamine in the brain, which can negatively affect impulse control [61]. Studies have shown
screen time affects the frontal cortex of the brain, similar to the effect of cocaine. Similar to drugs, screen time sets
off a pleasure/reward cycle that can have a negative impact on your life. Cognitive neuroscientists have shown that
rewarding social stimuli—aughing faces, positive recognition by our peers, messages from loved ones—activate
the same dopaminergic reward pathways. Smartphones have provided us with a virtually unlimited supply of social
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stimuli, both positive and negative. Every notification, whether it’s a text message, a “like” on Instagram, or a Fa-
cebook notification, has the potential to be a positive social stimulus and dopamine influx. Screen time thus, acts
like a digital drug for the brain.

The screen content of social media is known to stir emotions and has been linked with psychological and somatic
arousal; and cognitive over-activation through the media content [62].

In the current unprecedented situation, it is likely that similar to the general population, students were using the
internet to obtain health information related to COVID-19 and its associated consequences. These healthy individu-
als may be seeking information about this novel disease, educating themselves about diseases in the news or look-
ing into other health-relevant concerns. Additionally, those with unmeasured psychosomatic illnesses or those more
prone to health anxiety may have self-selected online health resources. Reading about disease might increase
people’s health anxiety, reinforce hypochondriasis, or cause them unnecessary concern about the health status of
themselves or loved ones. Given this possibility of inducing unnecessary health concerns and that some poor quali-
ty health information is available online; the use of online health information by healthy people may harm their
psychological well-being. In a longitudinal study by Katie et al. [63], using the internet for health purposes was
associated with increased depression in the general population. The increase may be due to increased rumination,
unnecessary alarm, or over-attention to health problems.

In contrast, use of the internet for communication with friends and family is associated with declines in depres-
sion [63] showing that social support is beneficial for well-being and lends support to the idea that the internet is a
way to strengthen and maintain social ties. While social media has risks in the form of enabling unhealthy compar-
isons to others, bullying, or exposure to negative content, it can also have positive influences. Researchers have
argued that communication on the internet augments social resources by providing an added avenue for interaction
and is associated with better psychological functioning, lower stress and, greater positive effect. Young adults have
reported feeling that it helps them to keep in touch with others, strengthen relationships with friends, and allows
them to explore new information and perspectives [13, 15]. Similar to these findings 12% of the people indicated
that screen time has a positive effect on their mental health. Social media platforms offer an opportunity to ameli-
orate social isolation and thus, digital tech can help overcome challenges during this tumultuous time of social dis-
tancing.

P15: “It gives a positive effect on mental health and happiness to forget about ongoing crisis”.

On the other end, some students (22%) reported social isolation and also a strain in interpersonal relations.
Technology is now driving our life values and smartphones are actually changing social relationships. Social isola-
tion thus leads to the second issue—whether this new way of being online is going to make people more present in
the virtual world at the expense of the real world?

It’s worth mentioning that existing literature concerning social media use have shown mixed results. In the con-
text of this variability various factors such as social support garnered through screen-based activities [64], types of
social interactions [65], pre-existing levels of social anxiety [66], and fear of missing out [67] might be more in-
fluential in predicting well-being outcomes than screen time directly.

However, since we did not control the uses of the internet with regards to the nature of the online resources cho-
sen by the respondents, we cannot further determine the association of media content and its effect on mental health.
59.3% people reported no change in their mental health because of screen use.

When anxiety is caused by trauma, such as post-traumatic stress disorder, it’s not uncommon for the individual to
relive that trauma through a vivid, unsettling dream that jerks them out of sleep [68]. For those with panic anxiety
disorder, it’s not uncommon for them to experience nocturnal panic attacks which take place during the lighter
stages of sleep. The individual wakes up feeling extreme panic or fear, perhaps accompanied by sweats, pains in the
chest, and increased heart rate. In the present study, 4.7% students reported such symptoms and thus warrant urgent
and effective intervention. It is possible that this pandemic crisis is perceived as a traumatic event by the students.

In addition, to determine the effect of screen use and also response to stress, there are many factors which operate
at an individual level such as the psychological make-up of the individual (resilience, coping, and optimism). Thus,
identifying predisposing individual traits and characteristics of the technology use may help discern students whose
technology habits most likely indicate problematic use and who are emotionally vulnerable and thus susceptible to
technology overuse.

5.3 Physical Health and Well Being

As well as negatively impacting the adult sleep cycle and mental health, using screens can also affect one’s
physical health. According to our study, 48% of the students believe that excessive hours spent in front of the screen
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have affected their physical well being. 87.3% of participants reported one or more health symptoms as shown in
Table 3. A 2012 Journal of Preemptive Medicine study found those who practice a combination of low physical
activity and high amounts of screen time were far more likely to rate their health as “poor” [29].

Majority of the student participants reported a change in their sleeping pattern and quality and also encountered
various sleeping problems as summarized in Table 4. Around 52% people admitted that excessive screen use has
affected their sleep quality and linked it to sleeping problems such as reduced sleep durations with mobile phone
use-awakenings. When faced with anxiety or stress, 40% reported decreased sleeping hours, 33.3% sleep less and
1.4% of the population experience irregular sleeping patterns.

Table 3. General health problems reported by the participants

Symptom Percentage of participants
Lack of concentration 60.7%
Tiredness 44%
Lack of energy 42%
Eye strain 32%
Headache 31.3%
Weight gain 29.3%
Exhaustion 26%
Body pain 22.7%
None 12.7%

Table 4. Sleep problems reported by the participants

Sleep problems Percentage of participants

Sleep more 53.3%

Sleep less 4.7%

Altered sleep-wake cycle 56.7%

Irregular sleep-wake cycle 30.7%

Problems to fall asleep 31.3%

Restless sleep 16.7%
Involuntary awakenings during night 12%
Too early morning awakenings 8.7%
Awake from sleep with palpitations in chest feeling heart pound or beat irregularly 4.7%
Need to take medication for sleeping 1.3%

Moreover, university students who do not get enough sleep tend to engage in social media like Facebook more
than their rested peers [69], which further aggravates the problem of technology displacing sleep. Being tired can
further increase social media use, which can lead to a vicious circle of reduced sleep and increased social media
use.

As previously discussed, sleep and screen time are heavily impacted by the other and can lead to affecting one’s
behavior as well. If someone does not get an adequate amount of sleep, it can affect their behavior and performance
for the day. Students reported feeling of daytime tiredness (44%), more exhaustibility (26%), lack of energy (42%)
along with less motivation (65.3%). These symptoms reported by student participants could be interfering not only
with their normal daily activities but with academic performance as well (Effect of screen time use on academic
performance of physiotherapy students is conducted along with this study, results of which are presented elsewhere).
A Saudi Arabian study found that 44.4% of the medical student participants attributed their headaches, decreased
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concentration, memory loss, hearing loss, and fatigue to the use of their mobile phones.

Digital eye strain is the most frequent symptom linked to technology addiction and includes dry eyes, headaches,
blurred vision, burning, itching, difficulty focusing and pain in the neck and shoulders. In the present survey, 32%
of participants reported eyestrain and headaches. Reading the smaller fonts on a smartphone and tablet devices can
cause significantly more eye strain as compared to larger screen based devices such as laptops and computers. A
few key considerations around technology use can help to counteract the side effects caused by its overuse. Some of
these include taking a “20-20-20" break (taking a 20 second break every 20 minutes to focus on a 20 feet distant
object). In this study, only 22.7% of participants practiced intermittently focusing on distant objects. Also, predo-
minant use of small screen devices, nocturnal use, and inadequate precautionary measures as discussed previously
could be the contributing factors. Body pain was reported by (22.7%) having experienced it newly during the lock-
down. 39.3% practiced stretching in between and 28.7% maintaining good posture while using digital devices.

It has been postulated that electronic media use may result in less physical activity and higher body mass index
[70] [71]. An increased risk of weight gain and obesity is a common result of spending great amounts on screens.
This is largely attributed to the sedentary behavior due to the nature of most electronic activities. Sitting to watch
television, playing computer games or scrolling on your phone takes time away from physical activities. Also
another operating mechanism could be increased eating while using screens, leading to greater calorie intake; a
higher night time eating has also been reported. Weight gain during lock down was reported by 29.3% of the par-
ticipants. As a good practice, 24.7% mentioned that they avoid eating in front of the screen.

There is evidence that higher levels of screen time is associated with a variety of health harms for young people,
with evidence strongest for adiposity, unhealthy diet, depressive symptoms and quality of life [72].

According to our survey, on an average 97% of the students have had no exposure to alcohol, smoking/second
hand smoking or any kind of medication or drug consumption that affects one’s physical well-being or sleep quality.
However, 39.3% of the students have had regular exposure to caffeine and also this could have acted as a con-
founding factor for this part of the sample. Low intake of caffeine is known to have minimal effect on physical
well-being. To measure the quantity of exposure to these factors is beyond the scope of this study. Future studies
should consider controlling these variables.

On its other aspect, during the COVID-19 lockdown, exposure to alcohol, smoking/second hand smoking, caffe-
ine has significantly increased. The links between traumatic stress and drug use are well-established, “People re-
spond in the usual ways, such as painkillers, alcohol and recreational drugs”. Worrying figures from global analyt-
ics company Nielsen revealed that sales of alcohol have increased 291% during the lockdown [73]. Researchers at
the University of Portsmouth fear a spike in alcohol misuse during lockdown that may result in longer-term health
issues for at-risk individuals and have launched a study to investigate this. “This period of isolation might lead to a
spike in alcohol misuse and, potentially, development of addiction in at-risk individuals or relapse in recovered ad-
dicted patients, therefore placing further strain on the health service in general, during and after the pandemic”.

Previous studies on university students have revealed that students indulge in alcohol or substance use as a stress
coping strategy. A recently published study has revealed that the adverse consequences such as increased stress and
social isolation following COVID-19 related University closings resulted in increased alcohol consumption in stu-
dents [74]. In the current study, though psychological distress was experienced by the students, such negative beha-
vior was not observed. However, we could not rule out under reporting of such behavior by students in spite of as-
surance of anonymity and confidentiality of their responses by the investigators involved in the present study.

We exert caution in interpreting this relationship as we cannot separate the smartphone usage time from the in-
fluence of disturbed sleep patterns on mental well-being and general health of the participants. There’s no denying
sleep and mental health have a reciprocal relationship. Lack of sleep impacts mental health, and vice versa. The
worst part is, sleep deprivation and stress contribute to a negative feedback loop that can be difficult to break and
often results in mood disorders, anxiety disorders, and depressive disorders.

5.4 Physical Exercises

Many of the concerns around screen use relate to sedentary (or inactive) behavior. The idea being that time spent
in front a screen is time that is not spent exercising or doing other forms of physical activity. Sedentary behavior
may be associated with poorer physical health, wellbeing, and mental health.

During the lockdown, 65.3% of the students have been taking part in physical exercises regularly (minimum 3-5
days a week) at home. The type of physical exercises performed by the students included aerobic exercises (44%),
yogasana (27.3%), pranayama (18.7 %), resistance training (23.4%), indoor walking (2.6%).

The study also throws light on the fact that physical exercises could be a mediating factor for effect on sleep pat-
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tern and overall perception of physical well-being. 65.27% of the exercising participants experienced beneficial
effects due to performance of physical exercises and reported decreased sleeping complaints or mental health is-
sues.

A recent meta-analysis of six studies found that exercise training resulted in modest improvements in subjective
sleep quality in middle- to older-aged adults with sleep problems.

As a prominent example, Reid and colleagues [75] found that 4 months of aerobic exercise training in a sample
of older adults with insomnia significantly improved sleep quality while also reducing daytime sleepiness and de-
pressive symptoms. Thus, exercise may hold the most promise for those with more severe or more chronic sleep
disturbance and mental health issues.

The National Sleep Foundation [76] states that regular exercise, particularly in the morning or afternoon, can
impact our sleep quality by raising our body temperature a few degrees. Later in the day, when our internal ther-
mostat drops back to its normal range, this can trigger feelings of drowsiness and help us drop off to sleep. Also, if
we exercise outdoors, we will be exposed to natural light, an important element in helping our body establish a
good sleep-wake cycle.

Physical exercises are also said to reduce or prevent mental health issues like depression, anxiety, stress, etc.,
aerobic exercises, including jogging, swimming, cycling, walking, gardening, and dancing, have been proved to
reduce anxiety and depression [77].

These improvements in mood are proposed to be caused by exercise-induced increase in blood circulation to the
brain and by an influence on the hypothalamic-pituitary-adrenal (HPA) axis and, thus, on the physiologic reactivity
to stress [77]. This physiologic influence is probably mediated by the communication of the HPA axis with several
regions of the brain, including the limbic system, which controls motivation and mood; the amygdala, which gene-
rates fear in response to stress; and the hippocampus, which plays an important part in memory formation as well as
in mood and motivation. Other hypotheses that have been proposed to explain the beneficial effects of physical ac-
tivity on mental health include distraction, self-efficacy, and social interaction.

Exercise has also been found to alleviate symptoms such as low self-esteem and social withdrawal. Exercise re-
leases chemicals like endorphins and serotonin that improve your mood. Blumenthal has explored the
mood-exercise connection through a series of randomized controlled trials [78]. In one such study, he and his col-
leagues assigned sedentary adults with major depressive disorder to one of four groups: supervised exercise,
home-based exercise, antidepressant therapy or a placebo pill. After four months of treatment, Blumenthal found,
patients in the exercise and antidepressant groups had higher rates of remission than did the patients on the placebo.
Exercise is especially important in patients with schizophrenia since these patients are already vulnerable to obesity
and also because of the additional risk of weight gain associated with antipsychotic treatment, especially with the
atypical antipsychotics [77]. Patients suffering from schizophrenia who participated in a 3-month physical condi-
tioning program showed improvements [77].

In agreement with previous studies, the relationship between screen-time behaviors and physical activity is com-
plex and not always consistent [79], which could be attributed to the implication of other uses of the smartphone
and other related outcomes (e.g., sleep patterns or other sedentary behaviors) [80]. The identified research indicates
screen time has affected sleep, mental and physical health in a particular population and exercise is beneficial for
these variables. It is clear that additional research is necessary particularly because of the variance of these findings
between study populations and to further explore the benefits pertaining to different types of exercise interventions.

6. Discussion

Through this qualitative survey we aimed to analyze the pattern of electronic media use and its impact in Physi-
otherapy students during COVID-19 pandemic lock down. To the best of our knowledge, this is the first study
which has explored the psychological experience of university students in the context of this pandemic lock down.
This is one of the few cross sectional studies on electronic media use and mental health and physical well-being
which included smartphone use. As an asset of this design, we were able to explore different exposure-response
relationships to draw inferences from electronic media use to mental and general health.

The present study contributes to the growing literature highlighting the associations between screen use, in par-
ticular sleep outcomes and a wide range of health outcomes in general. The pervasive phenomenon of excessive
screen time use has widespread implications due to the associations between problematic screen use and increased
risk of physical morbidities, disrupted psychological well-being and impaired cognitive/academic functioning.

Although the smartphone has become one of the most popular and important communication tools, its excessive
use has emerged as a social issue worldwide and created a new mental health concern, wherein the user tends to
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develop dependency on it. While researchers continue to study the effects and extent of phone use, the scientific
consensus is that phone addiction is real [81].

It has been publicized extensively as an emerging social problem. Even though behavioral addiction does not in-
volve the use of a chemical substance, the similarities between the cardinal features of substance use disorders and
behavioral addiction disorders such as smartphone addiction are striking. In general terms, both may be described
as disorders involving a loss of control over a compulsive, time- and resource-consuming behavior, which persists
despite adverse consequences, characterized by a continued escalation of the behavior, or withdrawal symptoms
when engagement in the behavior is reduced.

This addiction is mainly characterized by excessive or poorly controlled preoccupations, urges, or behaviors re-
garding smartphone use, to the extent that individuals neglect other areas of life [82]. Considering the high rate of
smartphone use among university students, this area needs to be further explored, with a focus on what roles tech-
nology plays in fostering fantasies, acting out behaviors.

Mental health is a crucial aspect that needs to be addressed during this lock-down as all modes of communication
revolve around the virus. Capsized travel plans, indefinite isolation, panic over scarce resources and information
overload could be a recipe for unchecked anxiety and feelings of isolation. In addition, people lose face-to-face
connections and traditional social interventions, and this is a stressful phenomenon with reduced access to family,
friends, and other social support systems causing loneliness and triggering or increasing mental issues like anxiety
and depression. It can be inferred from these points that psychological interventions in the face of such crises are
part of the health care system in the context of public health emergencies. It is vital to educate and prepare them to
face the mental health issues they may endure during the period.

We acknowledge several limitations of the study. Students self-reported information on media use and health va-
riables might generally be biased by recall and subjectivity. In addition, the lack of objective screen time data is of
concern. Also, uncertainty due to various psychosocial factors acting dynamically during the pandemic situation has
resulted in various mental health issues in the general population. Owing to the complex interaction of the multiple
factors viz. screen time, sleep, mental health and physical health we cannot separate the individual contribution of
each factor. Excessive screen time as a contributor to mental and physical health thus needs to be interpreted in a
broader context. Also the cross sectional nature of the study precludes causal inferences on these associations and
limits the possibility to determine changes over time in all these variables. We recommend future longitudinal stu-
dies to further explore this dynamic relationship. The survey sample size is not sufficiently large to allow for true
population representation. However, this set of findings does accurately represent the views of those contained
within the sample of valid survey responses.

7. Conclusion

Use of screen based digital devices and media has significantly increased during COVID-19 pandemic lock
down in Physiotherapy students. High proportions of university students engage in heavy smartphone use and me-
dia multitasking, with resultant chronic sleep deprivation, and negative effects on cognitive control, academic per-
formance and socio-emotional functioning. The present study strengthens the existing scientific evidence for the
negative impact of excessive screen time on mental and physical health while providing new insights on the digital
media use during pandemic situation. In addition, this study also attempts to determine the mediating effect of
physical exercise on ill effects of screen use. This study can be considered as a way to bring awareness about the
adverse repercussions of increased screen usage and a preliminary step to identify its effects on the psychological
outcomes of physiotherapy students.

8. Implications

Students obligated to view screens for a means of studies may not be able to use screen time less than recom-
mended, but there are other recommendations that help mitigate negative health effects. Instead, we encourage
smart use of technology that takes advantage of its conveniences and counteracts the side effects caused by overuse.
Through these study findings, we aim to implement better and healthier practices by sensitizing students about the
negative effects, encouraging better bedtime routines, and limiting the device use for academic purposes with al-
ternative sources and strategies. The impact of mobile use on psychology and health should be discussed among the
students. The prevalence of mental health issues identified in this study supports the need to expand mental health
services to meet the special needs of vulnerable population.

We would like to conclude with a statement by a participant

P35: “*Some entertainment with learning should be promoted for being mentally healthy and studying at the same
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time, especially during this crisis™.
We recommend students to utilize the screen time productively.
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